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EXPLORATION PROGRESS REPORT EL 14/85 - MT CATTLEY.
(W. Herrmann, 21 January 1991; 22 pages, 9 figures, 7 appendices)

1. EL 14/85 Interpreted Geological Plan (Scale 1:25,000)

2. EL 14/85 Interpreted Geological section (Scale 1:5,000)
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* 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).

* After interpretation of the most beneficial location, a

stratigraphic drillhole, MCDD6, was drilled to 798m in

June-July 1991 by Outokumpu (= proposed drillhole "B").

* Geochemical sampling of the Tasmanian Division of Mines

and Mineral Resources stratigraphic drill hole MXRD1

(total depth 750.5rn). This drillhole was completed in

August 1990. The entire sub-Tertiary section of MXRD1

core below 184.6rn was side grind filleted in 10m

lengths and analysed for Cu, Pb, Zn, Ag, Mn, Fe, Mg,

Cr, Ti, Zr, Y, Nb, Ba, Ca, Na, K by Analabs using rcp
analysis (see details in Part 2).

During the twelve months ended 20 August 1991, the following

programme was completed:

1135003

* Sampling and geochemical analysis of core from

drillholes MCDD4 and MCDD5 was carried out by W.

Herrmann (see details in Part 2).

* Geologically logging of core from MCDD6 has been

carried out. Selected fillet grind sampling of the

core and geochemical analysis is currently being

conducted.

* 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).

1. INTRODUCTION

241GMll0.Rn

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 sq km.
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2. STRATIGRAPHIC DRILLING MCDD6

Aberfoyle Resources have expressed an interest in joint venturing

into the area and are currently reviewing the data.

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.

MCDD6 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.

2135004

Tertiary basalt flows, associated breccias
Unlith1fied and li9nitic Tertiary silt, sand and gravel; sub horizontaLLy layered.

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.
Felsic volcaniclastic wacke, medium grained, crudely stratified.

Felsic pumiceous tuff-breccia.
Mixed felsic volcaniclastic wacke and vitric tuffaceous siltstone.

Black siltstone.
Feldspar phyric andesite.

Aphyric andesite
Feldspar phyric andesite.

Andesitic volcaniclastic wacke, medium to coarse grained and crudely stratified.

Andesitic breccia; medium to coarse grained mass flow type epiclastic and auto

breccias with scattered large blocks of aphyric andesite.

Aphyric andesite, some zones of hyaloclastite and auto breccia.

EOH.

Collar co-ordinates: AMG 399200E/5404790N approx.

II azimuth : 315 deg.(AMG) [303 deg.Magj

II inclination: -65 deg; RL: 670 masl

Summary Geological log:

MCDD 6

241GH110.RT1

0-329.2m
329.2-337.3

337.3'360.6

752.6-798

79~

360.6-364.0
364.0-383.3
383.3-387.9
387.9'400.1
400.1-529

529 -616.8
616.8-674.2
674.2-676.3
676.3-752.6
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An andesitic wacke and approximately GOm 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 MXRDI but its significant thickness in MCDDG 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

interpretative 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 - MCDD6



Target: Stratigraphic hole designed to elucidate the
stratigraphic and structural interpretation and exploration
significance of andesitic volcanics previously intersected by
PanFin and DMMR sub basalt drilling between Middlesex and
8eecroft Roads. Specifically to inters~ct correlates of the
Que-Hellyer Volcanics on the western limb of an interpreted
southwesterly plunging syncline west of MXRD1.

w. Her-r-mann
June - August, 1991

HQ core: 0 - 73.8m
NQ core: 73.8 798.0m
Drilling fairly straightforward except for zone
of clayey, oxidised (Tertiary) basaltic breccia
at about 180m depth; this unit included some
plastic clayey zones which appeared to squeeze
in to the hole and required patient re-reaming
whenever the drill rods were re-run.
100% core recovery.
Class 12 32mm PVC casing to bottom of hole.

~670m ASL

798.0m

r1CDD 6

R.L.:

(F'. Sharp)

Hole No:

Total Depth:

5404790 N
303 r'lagn et i c

399200 E
315 AMG;
-6~ deg.

Longyear 44-
Diamond Drilling Tasmania

Mt.Cattley~ EL 14/85; Tas~

Logged by:
Date:

Drill Rig:
Contractor:
Drilling Notes:

Area:

Cclla~ co-ordinates:
AMB: appro;.,:
Azimuth:
Inclination:

Drilled: 12 June - 29 July, 1991

5i!J~J".ARY DRILL RECDRD

i'ten! ~eys: Depth hI) Azimuth (Mag. ) Dip
50 303 .. 5 -63.5

100 304 -63.5
150 302 -63.5
200 308 -63
250 308.5 -63
300 307.5 -63
350 316 -63
400 318 -62.5
450 317.5 -62.5
500 319 -62
550 318.5 -61
600 320 -"61
650 320 -60
700 ..,..,....,... -59.5•.:J..:.. ...:.

750 321 -58
798 "':"""""7' -58J";;'.,j
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Summary Resul t :

MCDD6 inter-sec"ted a sub Tertiary basalt sequence of turbiditic
sIltstones, felsic volcaniclastics~ black siltstone and
andesi"tic lavas, b~eccias 311d minor volcaniclastics which is
5ubstantj.ally anaJ.ogous to part of the basement sequence in
MXRDl and which appears to represent correlates of the lower

- part. of the Southwell subGroup, the Due Ri ver Shale and the
Que-Hellyer Volcanics. The Que River Shale correlate (black
siltstone) in MCDD6 is considerably thinner, by a factor of
about O.25~ than in MXRD1'. Conversely, andesitic lavas and
breccias which overlie a distinctive thin unit of andesitic
volcaniclastic wac~~e and are tentatively correlated with the
upper andesites and basalts of the Que-Hellyer Volcanics, are
substantially thicker, bya factor of about 1.5, in MCDD6
compared to MXRDI.

The andesitic rocks intersected do not contain lmegascopically
apparent) hydrothermal alteration or significant sulphide
mineralisation assemblages.
Oriented core measurements of bedded sediments overlying the Que
River Shale correlate in MCDD6, indicate that the bedding trends
about 285 deg. (AMGl and dips at about 40 deg. to the south.

Abbreviated Geological Log :

I
I
I
I
I
I

0-329 .. 2m
329 .. 2-337.3

337.3-360.6

360.6-364.0
364 .. 0-383.3
383.3-387.9

387.9-400.1
400.1-529
529 -616.8
616 .. 8-674.2
674.2-676 .. 3

676.3-752.6

752.6-798

798m

Tertiary basalt flows and associated breccias ..
Tertiary silt/sand/gravel.

Turbiditic grey siltstone and subordinate
interbedded wackes. Bedding trends about 285
deg. (AI1G) and dips at 40 deg. to South.
Felsic volcaniclastic wacke.
Felsic pumiceous tuff-breccia
Mixed felsic volcaniclastic wacke and vitric
tuffaceous siltstone.
Black siltstone.
Feldspar phyric Andesite
Aphyric Andesite
Feldspar phyric Andesite
Andesitic volcaniclastic wacke, mediLlm to coarse
grained and crudely stratified.
Andesitic B~eccia; medium to coa~se g~ained mass
flow type epiclastic and auto b~eccias with
scattered large blocks of aphyric andesite.
Aphyric andesite, some zones of hyaloclastite
and auto breccia.
EOH.
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Geological Core Log
W.Herrmann, Aug\~st 1991

Tertiary cover sequence:

Weathered brown clayey basalt.
Olivine phyric basalt; pale grey, sparsely (3%)
vesicular, occaisional clayey weathered zones.
Weathered reddish brown vesicular basalt.
Glassy vesicular basalt; brownish to dark
blackish grey colour. Vesicles ~10% vol, some
parly filled with grey clayey material.
Intermittent ~ones of brownish oxidation
throughout ..
Olivine phyric basalt; pale-dark grey, vesi~les

~40% in upper 1m decreasing to ~51. below.
Includes a few reddish Dxidised zones but mostly
fresh ..
Olivine phyric basalt; similar to above but
apparently a separate flow unit.
Sequence of thin, mostly vesicular basaltic flow
units. Generally dark blackish grey, rather
glassy but sometimes olivine phyric in more
massive sections.. Vesicles variable 1~30/.,

possibly indicating flow tops.
Basaltic volcanic breccia.
Variable brownish and reddish <oxidisedl clasts
and lesser g~ey (unoxidised) clasts of mostly
quenched glassy basalt in a granular
silty-muddy-ashy matrix_ Clasts generally
5-30mm, variably wispy/deformed angular O~

sub-~ound~d~ matril{ supported with clast content
increasing downhole possibly indicating a graded
mass flow breccia unit. The upper part,
174-174.4m, includes a 40cm unit of fine grained
purplish grey volcaniclastic siltstone with
planar bedding intersecting at ~50 deg. to LADe.
The unit overall is rather o:{idised and clayey,
particularly below 178m; this zone caused some
problems and delays in drilling due to plastic
clay closing in on the hole.
Olivine phyric basalt; pale grey, fine grained
and unoxidised except for narrow brown selvedges
to occaisional greenish grey clay/zeolite veins.
Distinctly magnetic.
Basaltic breccia. Possibly a hyaloclastite,
variable fragment size upto 50mm, matrix of pale
greenish grey amorphous looking clay/zeolite/?
rich material. Variably oxidised.
Olivine phyric basalt; dark grey and rathewr
glassy, occaisiollally finely vesicular; fresh.
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210

..
225 .. 9-243 .. 3

243 .. 3-275.8

275.8-278.3

278.3-284.9

284.9-311

311 --318.5

318.5-329.2

329.2-337.3

337.3-798

Basalti= breccjs, probably hyalcclastite.
Variable clast size upto 50mrn but usually .::Omm,
angula!- to Sub~oLlnded mainly of dar~~ glassy
olivine phyric basalt~ some vesicLlla~

sco~iaceous basalt and occaisional well rounded
xenoliths of Px+Ol ult~amafic peridotite in a
matri}t of fine pale grey basaltic ash often
altered to pale greenish/blue grey soapy
clav/zeolite.
Olivine phyric basalt·. Pale grey, massive~ non
vesicular, occaisional xenoliths of peridotite,
f~esh and magnetic.
Basaltic agglomerate. Very fragmental, abundant
small and large (to 150mm) angular to rOIJnded
clasts of basalt, generally matri~ suppo~ted In
basaltic ash which in places has crude wispy
foliation suggestive of "ash ilow. Generally
rather porous and friable but still quite f~esh

and distinctly magnetic.
Basalt; fine g~ained, dark grey~ massive, non­
vesicu.lar.
Basaltic agglomerate; similar to unit
243.3-275.8m.
Bas~lt; fine grained~ dark grey, massive,
generally non-vesicular~ Dccaisional rounded
xenoliths of coarse peridotite and vesicular
basalt; distinctly magnetic.
Basaltic agglomerate; similar to unit
243.3-275.8m.
Basalt; fine grained, grey, massive; slightly
brecciated near base with rare clasts of bal<ed
sandy sediment.

Unlithified silt/sand/gravel. Dominantly a
rather massive dark grey carbonaceous muddy silt
with minor lignitic bands but locally pebbly and
"'11:=11 str-a"ti-fied and sDmetimes graded (It~i tll
facing uphole). Clasts are gene~ally matrix
supported, angular- to rounded and consist of
semi weathered basement lithologies including
black siltstone, pale g~ey laminated felsic
vit~ic tuff/siltstone and amygdaloidal andesite.
A single core orientation survey at 331m
indicates the bedding is sub horizontal.

Cambrian? basement seguence:

Turbiditic g~ey siltstone.

Dominantly thinly bedded to laminated medium to
dark grey fine grained siltstone, the paler
bands tending to be somel,o.lha.t II c herty·' possibly
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Oriented core 5pe~imens were obtained at 352m
a:nd -355m and indicate bedding orientatiorls as
follows:

The lower contact at 360.6m is sharp, planar and
conformable to bedding and is marked by a lcm
thick band of mixed felsic volcanic/silty
sediment cDntaining about 40% disseminated~

blebby pyrite.

"

"

"

"

"

"

"
'"

south;
"

dip 40
II "q.5

70deg. to LADe
70 II

ec­
-'-'

50
80
60

65
60
60
60

343m

354.4
356
359
359.7
360.4

346
347.6
350.3

280
290

"
strike352m

~,55m

The rock is virtually unmineralised apart f~om

traces of disseminated pyrite (and perhaps
chalcopyrite) most notably in the coarser wacke
layers and in some of the darker, slightly
graphitic, siltstone beds. There are rare
narrow veinlets of white calcite at irregular
intervals and orientations, generally <11m of
core~ but these a~e not associated with
significant sulphide mineralisation.

inclLtdlng some felsic vit~iC ash, interlaye~ed

v·.jitll ql:.ite subordinate (1(l:~) beds of rfiE'oiul"+;
graIned, pale grey sandy micaceous wac~(e. The
most substantial sL\b-unit of wac~~e c~curs at
339.2-339.7m and the~e a~2 a few othe~s to 120mm
thick between 347.3 and 348.5m and near 358.6m;
they are distinctly mIcaceous and contain some
pale greenish feldspar grains sugges·ting a mixed
metasedimentary and felsic volcanic provenance.
Tt,ere is abundant facing evidence including
flame structures, load casts, cross
stratification and gl~ain~ize gr-ading which
consistently indicates the facing to be uphole.
The finer grained siltstone is generally well
bedded with consistent planar bedding
inters~cting the core at angles from 50 to 80
deg. to LADe.
Measurem~nts a~ follDws:
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Felsic volcaniclastic waci~e"

Felsic pumiceous tuff-breccia.

"35"
" -:0--:0- "..,) ...:'
" 35290

290
300

"

"
"361. 1

361.3

13501i

An unsorted and unstratified felsic epiclastj.c
rock composed of prominent apple green cDloured
wispy clasts. (fiamme) of qtz + feldspar ph/ric
sericitised pumice a11d angular~ irregular or
subrounded rigid clasts of grey to pinkish grey
fine grained glassy rhyolite-dacite supported in
a murky pale grey~ siliceous ashy matrix. The
The clast size is rather variable f~cm 2-50mm
but averages 10-20mm and they generally
constitute about 10-20% of the volume increasing
to 20-25% with increasing average clast size
towards the base of the unit. This rock
probably originated as a partly graded mass flow
epiclastic deposit. The wispy fiamme define a
crude compaction foliation which intersects the
core at about 60 deg. to LADC. A 12cm thick bed
of pale grey vit~ic tUffaceous siltstone at
381.7:" exhibits thin bedding laminations which
inte~sect the co~e at 60 deg. to LADe.
The lower contact is fairly sharp and
confo~nlable with bedding below but does not
represent a m~jGr cotnpositional change.

A crudely s"tratified lnedium grained felsic
epj.clastic sediment composed of crys"tals of
cr-e,-;iTo'/ tD gY-eeni S!l g.-ey fel dspar- (1-2mm~ 10-30~':)

and clear grey often euhedral quartz (1-3mm~

~5%) arld occaisional wispy I1fiamlne i1 of pale
clive/apple greenisl, sericltised pumice clasts
contained in a medium grained sandy/silty gray
mat~ix of felsic volcani~ ash. Pumice clasts
increase .iil the lower O.Sln of tl,e unit and the
lower contact is essentially transitional over a
few tens of cen"timet.-esB Generally not well
sorted; the crude but ~egular stratification is
identified by occaisional lcln bands of darker
grey crystal rich vitric ash; this banding is
parallel to a weak eutax.itic/compaction
foliation and to the bedding'l~mination in the
ove~lying siltstone.
Bedding/banding intersects the core at about 65
deg to LADC.
An oriented core specimen f~Qm 360.9m has
allowed the following bedding orientation.'
me.asurements:.

360.5m: strike 285 (AMG) ~ dip 35 south;
360.7

364 -383.3

I ....0

VI,)
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383.3-387.9

387.9-400.1

Mi::ed 'felsic volcaniclastic wacl:e and vitric
tuffaceous siltstonen

A generally well str2t~fied epiclastic wac~(e of
essentially felsic volcanic COtnposition and
sub-divisible as follows:
383.3-384 Inediufn g~ained pale g~ey felsic

volcaniclastic sandstone; bedding
il~tersects core at ~50 deg to LADe.

384 -387 dominantly fine grained to' almost
cherty thinly laminated grey to dark
grey tuffaceous siltstone with thin
laminae and Dccaisional beds upto
iOem thick of sandier volcaniclastic
material; a few wispy qtz + feldspar
pumice clasts between 384-384.5m.
Bedding planes irtersect core at
40-50 deg to LADC.

387 -387.9 sandy felsic wacke consisting of
feldspar and quartz crystals and
small, often flattened, lithic
fragments to 10mm in a pale grey
vit~ic!siliceous mat~ix with~eak

planar eutaxitic/compaction
'foliation intersecting core at 50-60.
deg to LADC.

The entire unit contains a trace «0.3%) of
disseminated pyrite and ~are traces of brown
sphalerite in occaisional carbonate veinlets
(eg: at 386m) but is not significantly
mineralised cr hydrothermally altered.

The lower contact is very sharp but brol.en and
associated with a centime·tre or two of grey
clayey pug suggesting a minor fault contact; the
1m above the contact contains a few short zones
of moderately intense fracture cleavage.

Black siltstone.

A fine grained dark grey to black siltstone,
locally rather massive b0t generally with fine
pale grey silty laminae defining the bedding
planes. The orientation of bedding is slightly
variable: 3S8.2m 80 deg to LADC

390.4 55 It

393 60 II

395.2 70 II

I
I
I
I
I
I

398.7
3?9.6 subparallel to LADC

(indicating minor slumping
near the con·tact)
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400. 1-52'7'

The unit is generally not significantly
mineralised but there ar-e occaisional thill
tralMs of py~ite crystals and frambcjds upto
201nm, usually sLlbparallel 'to bedding.

Feldspar phyric Andesite.

GenErally~ a feldspar phyric e>:trusive andesite
composed of moderately abundant (~10%) stumpy
tabular ~heno=rysts Df plagioclase sc&ttered
throughout a pale green/blue grey fine
granular/glassy matrix. The rock is variably
massive, amygdaloidal, weakly flow structured or
brecciated and can be crudely texturally
subdivided as follows:

400nl-410 npepper-itic" andesitic breccia;
with irregular andesite clasts
partly matri~ supported in a dark
grey cherty siliceous base.

410 -432 Andesitic ~utob~eccia?; 5mal~ to
medium Cupto 100mm) fragnlent~ of
andesite (40-50% vol.) in a
slightly paler andesitic matri~. A
50mm wide fracture vein at 416.2m
contains co~~se c~ystalline pale
brown sphale~ite and mino~

chalcopyrite; there are occaisional
diseminated specks of pYl""ite «0 .. 2/.
vol) but the ~oc~~ is otherwise not
significantly mineralised.

432 -4~4.5 Andesitic llpeppe~iticll

hyaloclastite? b~eccia; angular t~

irregular fragments of andesite in
a dark grey cherty siliceous matrix
containing minot'"" (""0.5:"';)
disseminated pyrite~ many fraglnents
have paler bleached~ perlitically
fractured ma~gin5.

434.5-490 Andesitic autobreccia?: essentially
similar to interval 410-432m but
containing short intervals of
massive coherent~ somewhat
amygdaloidal andesite. Prominent
amygdales first appear at about
448m, generally constitute about
2-5% of Yol. and consist of two
types:
* small, <3mm, semi flattel12d or

te2~d~Qp shaped amygdales filled
with dark chlorite?; sometimes
defining a wea\< flow fabric.* larger, 2-10mm, rounded and
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Patchily developed jigsaw breccia with massive
vuggy carbonate infill occurs locally but is
devoid of sulphide mineralisation. Cal~bonate

veining and b~eccia fill increases rather
sharply below 505m and in the interval 505-605m
prob~bly ave~ages a~ound 2% of volume a·lthough
quite erratically developed; some individual
veins are upto 300mm thick. Feldspars remain
clearly outlined and apparently fairly
ur!altered. The matrix component of
autobrecciated sEctions is typically bleached?
a shade paler tharl the fragments perhaps
indicating some low grade diagenetic? alteration
but this is not associated with significan't
pyrite mir.eralisation.

I
I
I
I
I
I
I
I
I
I
I

...

490 -529

often semI spherical amygdales
filled with whj,te ca~bon2t2"

There are spo~adic~ locally "to 2-5%
of vol_, b,~itt12 fracture veIns
filled with willte arId straw
colou~2d carbonate; one of these at
43708m contains coa~se slugs of
galena 2nd minor chalcopyrite but
the veins oti,erwise dc not contain
significant sulphides.
Massive/pillowed Andesite: feldspar
phyric and amygdaloidal as above
but tending to be of massive
coherent or pillowed lavas; pillows
identified by patchy ligh"t and dar!<
colouration, zone~ of weak flow
fabric~ bleacheq selvedges, and
(especially from 493-499m) some
characteristic swirly patches of
dark cherty interpillow materi~l

with traces «1%) of py~ite.

I
I
I
I
I
I
I
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529 -616~8 Apllyric amygdaloidal" Andesite.

529m ma:-ks a fairly abrubt change to apily~ic

andesite but otherwise of simila~ colouratlon
and amygdale type to that of the unit above.
The andesite is generally pale green/bluE gr"ey
with fine llgr-anLlla,-u (devit.ified gla"5sy?)
matri:~ with carbonate and chlorite? ainygdales
(locally abundant~ variable from 1-30% vol)

sometimes defining a wea~( flow fabric. The rock
appears to be a pillowed lava with pale~ massive
blocks and pillows~ tending to be highly
amygdaloidal near the margins~ separated by
shor-::' zones of dar-ker "chlcri tie" grEen grey
glassy? pa.tly auto or hyaloclastically
b.ecciated lava.
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674 .. 2-676,,3
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135018

As abcve~ there is fairly ab:Jndant white

not associated with significant sulphide.
Carbor:ate co~·tent diminishes to ~1% vol below
605m.

Feldspar phyric Andesite.

616.Bm mar~~s another abrupt change back to
feldspar phyric amygdaloldal andesite
megascopically similar to that above 529m.

'Stumpy tabular euh~dral pllenocrysts of grey
fresh lool<ing feldspar (~2mm, ~5% vol) small
rounded / elliptical dark chlorite? filled
~mygdales (~5% vol) and sparser, larger white
carbonate filled amygdales occur in a fine
grained or glassy pale green grey matrix. The
contact at 616.8m is sharp aAd associated with a
10em thick deformed bed? of sandy andesitic
W-3.cked This is Llnd2rlain.~ down to about 6::::; 2m ,
by an 811desitic lava breccia, probably of
hyaloclastic: or-igin, in which small to medium
sized « 150mm) often subr-ounded, ell iptica.l and
flattened.fragments of not very r-igid loc~(ing

amygdaloidal andesite are closely crowd~d with a
spar-se inteistitial, angular/shar-dy m~dium

gr-ained granular matr-i:~. Below 632m the rock is
alternately of coheren·t-massive andesite and
br~cciated char-acter with sections uptc a couple
of metr-es thick representing either thin flows
Dr large blocks and pillows separated by more or
less fr-agmental hyaloclastic? andesitic bre~cias

as ~I,bQ\!e.

White carbonate v~in'-5 .and breccia infilling 3.le

present in patches, locally to 10% of voln and
averaging perhaps 1% of vol., but are net
associated with significant sulphide
mi:ttE2rali5ation~

Andesitic volcaniclastic wacke.

This is a unifol~mly greenish gr,ey coloured,
medium to coarse grained~ crudely strati~ied

sediment of essentially intermediate volcanic
derivation. The coarser llbecs ll of upto 20cm
thickness are composed of andesitic lithic
grains to about 5mm grainsize and occaisional
clasts of 10-40~nln diameter. TI,e ra·ther
indistirlct bedding appears to be planar and
illtersec'ts the core at about 61:) (jeg. to LADe.
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Andesitic b~eccia.

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

The upper part~ ab6ve about 680m, has a mass
flow epiclastic characte~ with small to medium

. sized (upto 50mm) angular, irr-e,gLllaro.r
sub~ounded clasts of mi>(ed pale and dark, mostly
aphyric andesite, comprising 'about 50:~ of the
roc k-VQIL\me, __ .supported in'. a . -cnai:ri;.~'-·-of_:·,f_i-r\_t=
granular and/or murky de-vit~ified'andesitic

detritus. . ...~." ". .

Below 680m .the. rock has tl,e appearance of an
andesitic lava breccia with' rather· abundant: .'
fragments and blocks of pale; :·:aphyr-ic,~·...'... :..• :...: ...'.' ....
amygdaloidal.andesite (2-30cm, av: 10-15"1.·YoL) .~

In a tir-eccia base composed o'f finef;·,...·ather...:r·:·.
. angular fragments of da~k greenish grey ::.'-: <.

amygdal oi dal 'andesi te (5-30mm, -"'60Y-NOL >.: . .., ..
separated' by. "a rather s'parse interstitial 'matrix

. of .pale,·murky devitrified? .an·desi,tic 'glassy,: .
material and/or whitei carbonate. The' angular -.

. form of 'tl,e 'dar,k 'fragments and the tendency· to" a
. jigsaw fit pattern in places, is suggestive of

'" an origin as auto-brecciated lava (with;:"':
perhaps, local s~\perimposition of hydraulic:,
breccia·tion and carbonate infill> rather tl,an
mass flow epiclastic deposition.

The lower part of the unit, b6!low 745m 5

essentially a fair-lyindete~minate transitional
zone between the andesitic br-eccia above and the
rather more coherent ~ndesite below.

White carbonate veining is common throughout the
unit, and locally intense; a zone of. ca~bonate+
quar-tz veins of upto 20cm thick in the interval
696-700m is associated with strong marginal to
semi-pervasive pale buff coloured bl6!aching of
the host rock \I,Jhich is, however-, devo~dof __ ;,'
significant SUlphide mineralization. Elsewher-e
the OI.ndesite appea~s to be relOl.tively .unal
and unmin6!rOl.lized.

Aphyric (,-,eOl.kly amygdaloidal). Andesite

This r-ock unit has a mdre uniform pale greenish
grey colourationand consists dominantly of
fairly massive coherent andesite lava or lava
pillows but nevertheless includes numerous short
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sections of mediL:m g~ainEd fragmental
hyaloclastlc and/or autD-brecciated andesite.

The ~o~,e~ent andesite is pale g~eenish grey,
aphyric and containing fairly sparsely
disti-ibuted (generally <1-2% val.), often semi
aligned alnygdales of ·the familiar tWD types:
1; sm~ll~ elliptical, dark

chlorite-pumpellyite? filled amygales and:

ii) large~, ~ounded amygdales of white carbonate
sometimes stained r2ddish qy minor hematite.
Hematite is also present as a minor
constituent of the carbonate matrix in some
breccia zones.

The interval 768.7~770m "is of hyaloclastite
breccia consist.ingnf small splintery/angular
fragments of aphyric and2site matrix supported
in a base of pale grey murky silicEOUS or
carbonate rich material.
Below about 776m short sections or blocks of
coherent andesite a~e int~rspersed with z6n~s of
fragmental character giving the impression of a
pa~tly pillowed, pa~tly auto/hyaloclastically
b~ec2iated flow unit.

The andesite in this unit gene~ally appea~s ~o

be fresh and unaltered, without significant
sulphide mineralisation apart from D~~aisional

specks and vesicle filling slugs of pyrite.

End of Hole.
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1. SUMMARY

A recent stratigraphie drilling program undertaken by the
Tasmanian Division of Hines and Hlneral Resources has
substantially contributed to litho-stratigraphie and structural
lnterpretaon of the largely Tertiary basalt covered Cambrian?
sequences of the Ht.Cattley area.

It can now be confidently interpreted that the andesltlc­
basaltic volcanics of the southwestern part of EL 14/85 are
correlates of the Que-Hellyer Volcanics which are known to host
two significant 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 Tertiary basalt estimated to
range from sixty to two hundred metres in thickness.
Possibilities for further exploration of this zone utilizing
geophysical, stratigraphic drilling and litho-geochemical
methods are discussed in thiS report.

It is postulated that the dominantly felsic volcanic sequences
underlYing the northwestern and southeastern parts of the
licence are correlates of the upper part of the Central Volcanic
Complex (of the Ht.Read Volcanics) similar to those of the
Ht.Block- Tullabardlne area. These rocks are considered to have
low lsh- moderate prospectivity principally in relation to the
presence of weakly lead-zinc anomalous minor black shale units.
These represent a lower priority target which could be further
investigated by extension of TEM coverage, perhaps with the
GEFINEX system which has previously been proved to be an
effective black shale detector in this environment.
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3. TENURE

4. HCDDs 4 and 5 : GEOCHEHICAL RESULTS

135G28
I NTRODUCT ION

Since then, majo[' imp['ovement~in the sub basalt st['uctu['al and
litho-stratigraphic Interpret~tion have been enabled by .
st['atlg['aphlc drlIllng ca['['ie·q.. out by the Tasmanlan Division of
Mines and Mine['al Resou['ces.The maJo[' pa['e of this repo['t ls
conce['ned with these ['esults ~nd thel[' Implications fo[' possible
fu['the[' explo['ation in the area.

EL 14/85, originally g['anted for an o['ea of about 47 sq km, was
reduced In 1990 to an area of '25 sq km.
The licence expi['y date ls AugUst 20. 1991.

Also p['esented a['e, previously un['eported, geochemical analyses
of split core from ['epreSentatlve sectlons of MCDDs 4 and 5.

A total of 45 samples of 1/2 sawn cars were analysed. These
were mostly of one metre lengths spaced at intervals of about
ten met['es downhole, with slight adjustments in some cases to
ensu['e that the sampled met['es did not cross lithological
bounda['ies. In thiS way, "representative" samples of all major
lithotypes were obtained at fai['ly ['egular inte['vals down the
holes.

That p['evlous explo['atlon ['ep9['t d1scussed the ['esu.lts of sub­
basalt explo['otlon and st['uctu['al Interp['etatlons upto and
Includlng the diamond d['ill testJ..ng, pe[' d['illholss MCDD 4 and
MCDD 5, of two GEFINEX EM anomalies which we['e subsequently
att['lbuted to fo['matlonal conau~to['s.

2.

Although megascopiC logglng of, co['e from drill holes HCDD 4 and
5 had indlcated a virtual absence of sulphide mineralization in
the former and mainly weak vein style mine['alization 1n the
latte[', limited geochemical analyses were carried out as a
routine check.

Explo['otion Licence 14/85 cove['s on o['eo of appr-oxi'in'ately 25 sq.
km. in the Mt. Cattley - Su['['eY,HlIls d.1stC' J.Gt of nor.thweste['n
Tasmanlaand is belng explo['ed f0lr volcanogenlc base '\IIetal
sulphlde deposlts by Outokumpu Exploration Aust['a~lb. P/L In
jOint venture wlth PancontinentalMlnlng Ltd. (Pa)lFln)'.

Thls ['epo['t rep['esents a complJ4'tlon and dlscusslon of tne
['esults of gealoglcal lilVestlgi:l.tlons car['led out 1n tl1e a['ea
s Ince the last comp['ehensl ve ['spo['t of June, 1989; (He['rmann,
1989b) •
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The sample numbe~s, depth inte~vals and analytical ~esults a~e

tabulated in the "Summa~y D~ill Reco~ds" fo~ MCDDs 4 and 5,
included he~e as Appendix I.

The 25 samples f~om MCDD 4 indicate that gold and silve~ a~e

consistently below detection limits and base metals a~e

gene~ally at low backg~ound levels with most lead and zinc
values below 200ppm and peaking at 205ppm and 670ppm
~espectively.

These ~esults tend to confi~m the essentially unmine~alized

natu~e of the -120m thick sequence of tu~biditic micaceous
g~eywacke/siltstone and inte~bedded felsic pumiceous tuffs,
b~eccias and epiclastic sediments inte~sected by MCDD 4.

fo~ the

lAASI
(XRFl
(30g Fusion/AASl

101
401
309

method
method
method

by
by
By

The samples we~e analysed by ANALABS, of Bu~nie,

following elements:
Cu, Pb, Zn, Ag
Ba
Au

In MCDD 5 that pa~t of the sequence inte~sected above 210m depth
shows ~athe~ mo~e geochemical cha~acte~ with lead and zinc
values ~anging upto 0.82% and 2.8% ~espectively.

The g~oup of 14 one met~e length samples of (unoxidisedl co~e

between 115m and 203m (excluding the sample f~om 196.6-196.7ml
have mean lead and zinc values of 870ppm and 1180ppm
~espectively but with coppe~ levels ~emaining below 100ppm and
gold and silve~ below detection limits. This ~elatively high
backg~ound level of lead and Zinc appea~s to be att~ibutable to
the widesp~ead but mino~ vein style mine~alization ~epo~ted in
the co~e logs whiCh has been inte~p~eted (He~~mann, 1989al to be
of late o~ post tectonic, posSibly Devonian, o~igin.

The Zinc Ratios [100Zn/(Zn+Pbl] of these 14 samples ~ange f~om 3
to 88 with a mean value of 73 and standa~d deviation of 22.
Although this mean is within the cha~acte~istic ~ange fo~

volcanogenic massive sulphides (La~ge and Huston, 1986l the
standa~d deviation is ~athe~ high suggesting that in this case
the Zinc Ratio data is equivocal o. pe.haps .eflecting the small
sample population.

Sample Numbe. A104539 f.om the inte.val 196.6-196.7m is
exceptional in that it contains about 0.2% Cu, 0.25% Pb, 2.8%
Zn, 11g/t Ag and a t.ace of gold at 0.03g/t. ThiS is f.om a
"band" of black che.ty mudstone containing upto 20% py.ite and
lesse. sphale'ite, galena and chalcopY'ite whiCh is one of th.ee
na••ow bands of semi massive sulphides occu.ing within che.ty
vit.iC tuff between 189m and 197m. The c.udely laye.ed,
possibly bedding conco.dant, natu.e of the sulphides and the
high Zinc to lead .atio suggests a possible syngenetic o.igin
fo. this mine.alization.

U~b
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5. STRATIGRAPHIC DRILLING

During August 1989, the Tasmanian Division of Mines and Mineral
Resources (DMMRl p.oposed a p.og.amme of fu.the. sub basalt
stratig.aphic drilling to elucidate the st.uctural and
litho-st.atig.aphic inte.p.etation and exploration significance
of andesitic volcanics p.eviously inte.sected in PanFin's drill
holes MCPD 1,2 & 3 between Beecroft and Middlesex Roads.
Pet.og.aphic and geochemical studies of these .ocks by
D•. A.J.Crawfo.d (summa.ized in: Her.mann, 1989b) had indicated a
likely cor.elation with the footwall andesites of the
Que-Hellye. Volcanics although the st.uctu.al/st.atigraphic
inte.p.etation favou.ed at that time suggested that they could
rep.esent a younge. phase of andesitic vulcanism at a highe.
stratig.aphic level within the Southwell Subg.oup.

In conside.ation of the explo.ation value of the proposed
stratig.aphic d.illing it was agreed between the DMMR and PanFin
that the latte. would a.range and p.ovide:* geological input into the planning of the d.illing,

* PVC casing,* downhole TEM logging,* Side g.ind sampling and assaying of d.ill co.e,
* geochemical assay data to the DMMR to be t.eated as

Open File Data.
The d.illing, to be ca•• ied out by the Drilling Section of the
DMMR, was planned to proceed in two stages:

1. D.illing of a sho.t "orientation" hole neaL MCPD 1 in
o.de. to obtain o.iented co.e f.om which to dete.mine
the direction of dip in bedded greywacke, preViously
inte.sected in MCPD 1 and conside.ed to unde.lie the
andeSite.

2. Drilling of a second "st.atig.aphic" hole to acheive
maximum intersection of the p.ospective andesite
sequence at a location dete.mined acco.ding to the
results f.om the o.ientation hole. (Two POSSible hole
locations had been suggested by He•• mann, 1989b, but
dete.mination of the di.ection of bedding dip at
MCPD 1 was a critical facto. in chace of
alternative.)

5.1 D.llling Results

The fi.st stage o.ientation hole was d.illed in August-Septembe.
of 1989. I twas colla.ed about 40m east of HCPD 1, inclined at
about 70 degrees to the west and d.illed to a depth of 138.2m.
The hole passed th.ough the base of Tertia.y basalt at about 88m
and then intersected a sequence of (weathe.edl vesicular
andesite, felsic f.agmental mass flow/tuff and bedded g.eywacke
siltstone identical to that of HCPD 1. Co.e orientation
measu.ements (enabled With gea. generously lent by A.HcNeill of
Abe.foyle Exploration PILl indicated that the bedding in the
g.eywacke was upright and dipped at about 35-40 degrees to the



5.2 MXRD 1 Dr111 Core Geochem1stry

The entire sub Tertiary basalt section of the MXRD 1 core, below
184.6m, was slde gr1nd f1l1etted with sampling runs keyed to
litholog1cal boundar1es but otherw1se of 10m lengths.

south east, (J.Peroberton, pers. carom. l. Th1S f1nd1ng supported
the structural 1nterpretat10n of a probably south plung1ng
syncl1nal ax1s between MCPD 1 and MCDD 4 as prev10usly
speculated 1n F1gure 2 of Herrmann, 1989b.

1
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Accord1ngly, the DMMR desgned the strat1graph1c hole to be
collared about 1200m south of MCPD 1, to be dr111ed w1th a steep
1ncl1nat10n on a north northeasterly az1muth to 1ntersect the
sequence close to the aX1s of the 1nterpreted syncl1ne.
Due to var10us delays on dr1111ng r1g and crew ava11ab111ty th1s
hole, des1gnated MXRD 1, was not commenced unt11 March 1990 at
wh1Ch t1me 1t was precollared by percuss10n dr111 to a depth of
78m. Cor1ng was commenced 1n late April and terminated at a
depth of 750.5m in August 1990.

A geolog1cal log and Summary Drill Record of MXRD 1 1s 1ncluded
here as Append1x II.
Interpreted geological long, obl1que and cross sect10ns are
presented as F1gures 3,4 and 5.
The 10cat10n of MXRD 1 and sub Tert1ary basalt traces of the
maJor basement un1ts (interpreted from the sect10ns and other
drill1ng data) are shown 1n plan on F1gure 2.

The sequence 1ntersected by MXRD 1 bears conS1derable
lithological and sequent1al slm11ar1t1es to that of the
Que-Hellyer area and it was apparent by the t1me the hole had
reached 400m depth that a direct litho-strat1graph1c correlation
was 11kely. Th1S has been strongly supported by Dr.Crawford's
interpretat10n of the MXRD 1 geochem1cal data (Crawford, 1990;
1ncluded here as Append1x IV) and there now seems to be
consensus amongst geologists fam111ar w1th the results that th1s
1S the case.

After passing through the base of Tertiary basalt at 184.6m
depth the hole 1ntersected a sequence (downhole) of turb1d1t1c
Siltstone/greywacke and felsic pumiceous tuff/breccia separated
by an intrusive s111? of doler1te, a 50m thick un1t of black
s11tstone/shale, underla1n by two maJor "andes1tic" extrusive
un1ts of a total th1ckness of about 250m, in turn underla1n by a
ser1es of turb1d1t1c greywacke and siltstone 1ntercalated w1th
m1nor fels1c pum1ceous tuff and volcan1clastic sed1ments.
Depositional structures in the turb1d1tes indicated that the
sequence was young1ng up the hole and a slngle core or1entation
shot at 214.5m (carr1ed out by the wr1ter w1th downhole tools
k1ndly lent by S.R1chardson of Hellyer Mining Ltd.) 1ndicated
the apprOXimate orientation of bedd1ng to be: Str1ke 325 deg.
(AMGl and Dip 40 deg. to the southwest.
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Au by Method 309 (30g fus10n/AAS)

The samples wece analysed by ANALABS foc the follaw1ng elements:

Cu,Pb,Zn,Ag,Mn,Fe,Mg,Cc,T1,Zc,Y,Nb,Ba,Ca,Na,K by Method 201
(ICP-OES)

Dupl1cate samples wece taken evecy tenth sample and thcee
extecnal standacd samples Caf matec1al pcav1ded by Abecfayle
Explacat1an PILl wece 1ncluded 1n the batch. Th1s pcav1ded a
total of 81 samples foc geochem1cal analys1s.

135035- 9 -

Included 1n th1s cepoct as Append1x III ace:
a) a 11st of sample numbecs and cespect1ve depth

1ntecvals,
bl analyt1cal cesults

(ANALABS Repoct No. 999.66.08.07388)
c) a 11st af "expected" canges of values foc the

Abecfoyle standard sample matec1al.

It also appeacs that the tucb1dltlc sedlments 1n the uppec pact
of the hole, cons1deced to be coccelates of the Southwell Sub­
gcoup, and those of the lowec pact of the hole, wh1ch must be
coccelates of the An1mal Cceek Gceywacke, can be geochem1cally
d1st1ngu1shed by the h1gh T1 and Fe and law Cc levels af the
focmec.

Ovecall, Dc.Crawfacd concluded that the MXRD 1 sequence could be
conf1dently coccelated w1th that of the Que-Hellyec acea. These
f1nd1ngs ace cons1stent wlth the concluslons dcawn fcom hls
eacl1ec petcogcaph1c and geachem1cal stud1es of andes1tes
lntecsected In MCPDs 2 and 3, (Ccawfocd, 1989)

The geochemlcal data was assessed by Dc.A.J.Ccawfocd and hls
cepoct ls lncluded here as Appendlx IV. Although flndlng some
d1sadvantages w1th the ICP analytlcal method (such as the
susplC10usly low Fe,Mg,Cc values and absence of P205 and LOI
datal Dc.Ccawfocd was able to geochem1cally subd1v1de the maf1c
volcan 1cs (megascop 1ca l1y logged""a.~~"andes1tes" by th ls wc 1tec)
lnto flve chemlcal-stcat1gcaph1b udlts. He cons1deced that the
uppec fouc un1ts (2 to 5 of Ccawfocd,1990) fcom 360-525.2m depth
had geochem1cal chacacteclst1cs slml1ac to the Hellyer basalts
(wh1Ch ovecl1e the ocebody thece) and the lowec un1t (6l from
530- 597.8m depth was chem1cally slm11ac to the Que Footwall
Andesltes of the Que-Hellyec Volcanlcs and also to the andes1tes
pcev10usly coced 1n MCPD 2.

Although 1t ls appacent that the ICP analyt1cal method pcoduced
systemat1cally low Zlnc cesults (see also Append1x III-c) the
geochem1cal data tends to conf1cm the coce log obsecvat10n that
the sequence 1ntecsected ls celat1vely unalteced and essent1ally
unmlnecal1zed. Gold and s11vec values ace genecally at oc close
to the lowec detect10n 11mlts wh11st coppec, lead and zlnc ace
genecally below 200ppm w1th the lattec two occa1s10nally cang1ng
upto about 500ppm.
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6. LITHO-STRATIGRAPHIC AND STRUCTURAL INTERPRETATION

MXRD 1 was cased to the bottom of the hole With 32mm Class 12
PVC pIpe to enable downhole TEM loggIng.

The recent two hole stratIgraphIc drIllIng programme undertaken
by the DMHR has contrIbuted substantIal InformatIon to enable
Improvements In the InterpretatIon of sub TertIary basalt
stratIgraphy and structure.

13503C- 10 -

OrIented core samples from the redrill of MCPD 1 and from HXRD 1
support the InterpretatIon of a south southwesterly plungIng
aXIs WhIch IS alIgned WIth and most lIkely contInuous wIth that
recognIzed by surface mappIng further north at North Cobbers
Road and In rIver exposures near Black Harsh Road. In the
latter area the synclInal axIs appears to have a shallow
northerly plunge.

5.3 Downhole TEM Survey

Steve CollIns, of Arctan SerVIces In a mId 1990 memorandum to
Outokumpu, (CollIns, 1990; reproduced here as AppendIX VI) has
suggested that 100m dIpole-dIpole IP surveys or late tIme TEM
data, If avaIlable, mIght be useful for mappIng the sub basalt
trace of the black shale unIt. PetrophysIcal measurements of
four samples of the black shale from MXRD 1 (In AppendIX Vl
IndIcate that the lIthotype does have a sIgnIfIcant IP effect.

Dr. BIShop's Interpretation of the TEM data Is that no
SignifIcant responses were recorded In logging the hole. Weak
responses were recorded around 180m and 350m depths coInciding
WIth and attributable to unconsolIdated sedIments near the base
of TertIary basalt and the weakly conductive black shale unlt
respectIvely.

These results are consIstent WIth the core log observatIon of a
lack of slgnlflcant SUlphIde mlnerallzatlon or hydrothermal
alteratIon In the hole and results of the preVIous PanFln
surface EH-37 survey WhIch apparently dId not detect any
responses attrIbutable to sulphIde bodIes or the black shale
unIt.

The survey was carrIed out In November, 1990 by McSklmming
GeophysIcs using a SIROTEM Mk 2 system unr the superVIsIon of
Dr.J.Blshop of Mitre GeophySiCS. Dr. BIshop's report on the
survey detaIls and Interpretation IS Included here as AppendIX
V. (That report refers to the DHHR stratlgraphlc drIll hole as
MRB1 WhIch was the original name applIed by the drIllIng crew to
the core boxes but was later changed to MXRD 1 by geologIsts In
the DMMR. )
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MXRD 1 has vlrtually conflrmed the correlatlon between the maflc
volcan lCS there and the Que-He 11yer Vo lean les, (QHV). Th Is
requlres a major revlslon of the prevlous1y accepted
Interpretatlon that all of the volcanlc rocks and assoclates of
the Mt.Cattley area were correlates of the Southwell Subgroup
(SSG) whlch overlles the Que Rlver Shale (QRSl, further south.

In partlcular, the turbldltlc greywackes underlylng the QHV
correlates In MePD 1 and MXRD 1 must be regarded as cOrrelates
of the Anlmal Creek Greywackes (ACG) whlch underlle the QHV In
the Que RIver-Hellyer mlne areas. The slmplest structural
Interpretatlon Implles that the sedlments exposed at North
Cobbers and Black Marsh Road areas are also correlates of the
ACG.
The occurrence of felslc pumiceous tuffs, voicanlciastics and
Jumble brecclas intercalated Wlth turbldltlc sedlments In the
ACG correlate at the bottom of MXRD 1 Is an Identlcal
lithologlcal associatlon wlth that Intersected In MCDD 4
although In the latter case felslc pyro/epl clastics are
somewhat mOre abundant; both sub sequences face to the south
west and I reasonably confldently Interpret that they are
depositionally continuous, as depicted 1n F1gure 3, probably
w1th MCDD 4 ly1ng somewhat strat1graphlcally lower than the end
of MXRD 1.

Further east, the relat10nshlp between sequences cored 1n MCDD 4
and MCDD 5 1s mOre obscure slnce the holes do not overlap, the
cr1tlcal Leven R1ver sect10n 1mmed1ately north of the
1ntersectlon of Cobbers and Upper R1ver Roads 1s covered by
Tert1ary basalt and I have not had an opportun1ty to exam1ne the
11kely contact zones on the Leven R1ver - Catt1ey Creek d1v1de
or In the r1ver sect10n Immedlately downstream of the1r
confluence. However, the followlng po1nts of eV1dence are
ava1lable:* the contact between turb1dltlG greywackes and fels1c

pyro/ep1clast1cs (un1ts Cdg and Cdts of Pemberton and
V1cary, 1988 1 In the Leven R1 ver be low 1ts conf luence
w1th Cattley Creek appears to be conformable w1th both
un1ts fac1ng west.

* the sequence 1n MCDD 5 faces northwest and could
conce1vably be on the eastern 11mb of the major syncl1ne
trendlng through MXRD 1.

* exposures 1n the Leven River basement wlndow near Upper
Rlver Road are domlnated by fels1c, graded coarse to
f1ne, massflow type pyro/epiclast1cs and th1ck cherty
v1tr1C tuff-slltstone un1ts w1th some feldspar phyr1c
rhyollt1C lavas, lava brecc1as and two types of fels1c
porphyr1t1c 1ntrus1ves. The sequence here appears to
d1p and face west to northwestward and the mass flow and
cherty V1tr1c unlts are lithologlcally Ident1cal to
those of MCDD 5. Depos1tlonal cont1nu1ty between the
rlver sequence and MCDD 5 seems most 11kely.

133 '0'- '/-
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From these several observatlons, on both sldes of the
syncllne,lt ls apparent that turbldltlc mlcaceous greywacke/
slltstones wlth lntercalated felslc tuffs, volcanlclastlcs and
pumlceous jumble brecclas whlch can be reasonably correlated
wlth the ACG are conslstently underlaln by felslc volcanlc
assemblages domlnated by cherty vltrlc tuff-slltstones, tuffs,
mass flow brecclas and some feldspar phyrlc rhyolltlC extruslves
and lntruslve porphyrles. Representatlves of thls assemblage
occurrlng ln SBDPs 14 and 15 and ln the rlver basement wlndows
have conslderable (megascoplcally recognlzable) slmllarlty to
the felslc rocks of the Tullabardlne area (In Pancontlnental's
former EL 42/85 - Lake Macklntosh) WhlCh have been aSSigned to
the "youngest units of the Central Volcanlc Complex" (CVC),
(McNel11 and Corbett, 1989). On thls basls, and thelr positlon
stratigraphlcally beneath correlates of the ACG, I propose that
the felsiC volcanlc assemblages of the Mt.Cattley area are also

On the western slde of the major MXRD 1 - Cobbers Road syncllne
a slmllar arrangement of llthotypes oocurs In:

* the Medway Rlver where a south east faclng sequence of
turbldltlc mlcaceous greywacke/slltstone wlth
lntercalated felslc eplclastlcs and pumlceous brecclas
ls underlaln by felslc cherty vltrlc tuff-slltstones and
crystal tuffs.* SBDP 14 where the basement llthotype lntersected
lmmedlately below the Tertlary basalt/sedlment cover ls
a medlum gralned mlcaceous grey wacke (249.9-250.8m)
whlch ls succeeded down hole by a complex, upward faclng
sequence domlnated by felslc cherty vltrlc
tuff-slltstones, felslc mass flow brecclas and a
feldspar phyrlC rhyollte extruslve unlt. A summary core
log of SBDP 14 ls lncluded here ln Appendlx VII. (The
O.9m sectlon of greywacke lmmedlately below the Tertlary
cover ls succeeded downhole by a 2m zone of puggy and
broken core wlth substantlal core loss whlch ralses the
pOSSlblllty that the greywacke represents a large
floater lylng on the Tertlary eroslon surface; I can't
dlscount thls but prefer to regard the greywacke segment
as representlng the very base of the ACG correlate ln
the core of the syncllne and the broken/ puggy zone as
an lndlcatlon of selectlve Tertlary weatherlng along the
contact or perhaps a faulted contact or mlnor fault
dlplacement along a deposltlonal contact.)

* the smaller basement wlndow ln the Leven Rlver just
north of Basln Road exposes slmllar cherty vltrlc
tuff-slltstones at lts northern end whlch are succeeded
upstream (southward) by a southeasterly dlpplng and
faclng group of felslc pumlceous tuffs, felslc
llthlcwackes and volcanlclastlc sandstone/slltstone ln
turn succeeded, upstream and up stratlgraphy, by (rather
strongly cleaved) slaty mlcaceous slltstone whlch are
lntruded? at the southern end of the wlndow by
rhyolltlc flne gralned quartz porphyry.
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co~~e1ates of the CVC. It may be a~gued that the slml1a~lty of
lnt~uslve po~phyrles ln both a~eas ls not eVldence of
11thost~atlg~aphlC co~~elatlon, slnce the lnt~uslves may be
younge~ than the hosts ln both a~ea, but the close slml1a~lty of
the qua~tz-feldspa~-blotltepo~phyry ln SBDP 15 to f~agments ln
~hyo11tlc b~ecclas ln SBDP 14 suggests a co-magmatlc
~elatlonshlp.

The lndlcatlons f~om the ~lve~ exposu~es a~e that the contact
between the uppe~ CVC co~~elates and the ACG co~~elates, ln the
Mt.Cattley a~ea, lS essentlally confo~mable. Although somewhat
t~ansltlonal, as lndlcated by the felslc VOlcanlclastlcs and
tuffs lnte~calated wlth the tu~bldltes, the bounda~y

neve~theless seems to be ab~upt ln that whe~e they are p~esent,

the tu~bldltes seem to be domlnant whl1st ln the underlylng
felslc volcanlcs the~e seems to be a vl~tual absence of clastlc
sedlments of exotlc p~ovenance apa~t f~om falrly thln unlts of
black shale as occu~ ln MCDD 5 and SBDP 14. Fo~ mapplng
pu~poses, I p~opose that the bounda~y between ACG and uppe~ CVC
co~~elates occu~s at the base of the lowest mlcaceous g~eywacke

unlt.

Thls ~e-asslgnment of the felslc volcanlC assemblage of the
Mt.Cattley area, f~om Southwell Subg~oup to uppe~ CVC
co~~elates, ~emoves the need to lnvoke a major fault st~uctu~e

as hypotheslsed by C~awfo~d (1880) and He~~mann (1880a). The
local st~uctu~e, I now envlsage, can be slmply accomadated by
ACG co~relates occupylng the co~e of the fal~ly open MXRD 1
-Cobbe~s Road syncllne, wlth unde~lylng uppe~ CVC co~~elates

extendlng away to the no~th west towa~ds Two Hummocks (pe~haps

wlth an antlcllnal hlnge ln that dl~ectlon) and to the south
east whe~e they a~e folded ln a ~athe~ tlght antlcllne wlth the
aX1S ~unnlng along the Leven Rlve~ th~ough the Basln Road and
Uppe~ Rlve~ Road wlndows. The g~eywacke/sl1tstone unlt exposed
at the easte~n end of the forme~ wlndow and nea~ SHELL's d~111

hole CRD 86-1 ls p~obably contlnuous and p~obably ~ep~esents the
lowe~ pa~t of the ACG co~~elates on the east flank of the Leven
antlcllne. I'm not faml1la~ wlth the exposu~es east of thls
g~eywacke unlt no~ the a~ea no~thwa~ds to Cattley C~eek and
beyond so the followlng comments a~e hlghly speculatlve.
Howeve~, lf the afo~ementloned greywacke/sl1tstone unlt lS a
lowe~ ACG co~relate then the~e are th~ee posslbl1ltles fo~ the
st~lp of appa~ently malnly felslc volcanlcs between the
g~eywacke and the east faclng (?) volcanlclastlc conglome~ate

Tyndall Group cor~elates (TGc) and ove~lylng s111clclastlc
Denlson G~oup correlates (Dc) to the east:* the st~lp comp~lses a contlnuous, east faclng and

~ema~kably thlnned sequence equlvalent to the ACG, QHV,
QRS and SSG.* the~e ls a majo~ fault dlscontlnulty wlth west slde up
dlsplacement juxtaposlng ACG co~~elate wlth uppe~ SSG o~

posslbly TGc co~~elates.

* The TGc co~~elates ~est wlth transg~esslve unconfo~mlty

on, pe~haps tlght1y folded, correlates of ACG, SSG and

135039- 13 -
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maybe upper CVC.

Under th1s structura1/strat1graph1c 1nterpretat1on QHV
correlates, w1th1n EL 14/85, appear to be restr1cted to the core
of the southerly plung1ng syncl1nal fold outl1ned by MCPDs 1,2,3
and MXRD 1; a str1ke length of about lS 1nferred for the sub
basalt trace of the QHV.

- 14 -

\

However, the SBDP 10 llthotypes are also d1sconcert1ngly
slm1lar, 1n a general sense, to the fels1c brecc1as and cherty
v1tr1c tuffs Wh1Ch I have postulated are correlates of the upper
CVC as typ1f1ed 1n SBDP 14. In cons1derat1on of the relat1ve
prox1m1ty of postulated upper CVC correlates, w1th a
southwesterly rather than south south westerly str1ke trend, 1n
the southern basement w1ndows of the Leven R1ver there ls a
poss1b1l1ty that SBDP 10 1ntersected upper CVC correlates.
Observat1ons wh1ch present relat1vely weak arguments aga1nst
th1s correlat1on are'

'. Ie,,! * the upper CVC ? brecc1a un1ts 1n SBDP 14 are relat1vely
~!W,\ \""r th1n, mostly under 20m and never exceed1ng 50m 1n

\ (downhole) th1ckness wh1lst that of SBDP 10 appears to
have a m1n1mum true th1ckness of 50m.* the pum1ceous clasts 1n the fels1c brecc1a of SBDP 10
are typ1cally prom1nently quartz and feldspar phyr1c,
1dent1cal to those of the un1t underly1ng the doler1te
1n MXRD 1 but rather contrast1ng w1th the dom1nantly
feldspar phyr1c pum1ceous clasts 1n brecc1as of SBDP 14.
The d1st1nct1ve quartz-feldspar-b1ot1te porphyry of SBDP
15, wh1ch occur as clasts 1n brecc1as of SBDP 14, are
not eV1dent 1n brecc1as of SBDP 10 and MXRD 1.

Even more alarm1ng lS the poss1b1l1ty that the southwestward
project1on of the sub basalt trace of the Leven ant1cl1nal ax1s

The western 11mb of th1s fold lS largely 1nferred by the
southeasterly d1p 1nd1cated by the slngle or1ented core
measurement obta1ned dur1ng the DMMR redr1ll of MCPD 1. The
str1ke of th1s western 11mb ls v1rtually unconstra1ned except by
Aberfoyle's dr1ll holes MAC 20 and MAC 22 wh1ch, accord1ng to
anecdotal 1nformat1on, 1ntersected SSG type fels1c pum1ceous
tuffs and brecc1as and therefore are probably 1n a strat1graph1c
pos1t1on above the QRS correlate.

Qu 1te recent ly, (Herrmann, 1990b), I was fa 1r ly cony 1nced that
the eastern 11mb of the syncl1ne was fa1rly well constra1ned by
SBDP 10. Th1S vert1cal hole dr1lled through the base of gravels
and clays underly1ng Tert1ary basalt at 248m and then
1ntersected a non strat1f1ed un1t of fels1c pum1ceous/l1th1C
brecc1a to 316.3m, pass1ng on 1nto fels1c pum1ceous tuff
1nterlayered w1th f1ne gra1ned cherty v1tr1c tuffaceous
slltstone to the bottom of the hole at 321. 1m. Th1s sequence ls
lltho1og1cally slm1lar to the un1ts ly1ng between the base of
the doler1te and the top of the QRS correlate 1n MXRD 1 wh1ch
leads me to suspect that SBDP 10 was term1nated only a few
metres above the QRS correlate.
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7. DISCUSSION OF POSSIBILITIES FOR FURTHER EXPLORATION

passes to the north of SBDP 10 whICh could locate the hole In
SSG correlates on the southeastern 11mb of the antIclIne. Both
of these cases would Imply that the MXRD 1 synclIne Is qUIte
tightly appressed with the trace of the QRS on the eastern limb
havIng a south westerly trend and lyIng perhaps a kIlometre west
of SBDP 10.

The Interpreted correlates of the Animal Creek Greywacke (ACG),
Southwell Subgroup (SSG), Tyndall Group conglomerates (TGcl and
silicIclastic Owen Conglomerate (Oc and Dcu), which appear to
underlie the remaInder of the lIcence, elsewhere are not known
to contaIn economically SIgnificant volcanogenIc deposits and on
an empirical basis I estimate a fairly low prospectivIty for
these stratigraphic units.

On an empirical litho-stratigraphIc basis the correlates of the
Que-Hellyer Volcanics (QHV), whIch have been found to occur
under TertIary basalt cover in the southwestern part of EL
14/85, are consIdered to have hIgh prospectivIty for
polymetalliC volcanogenIc masSive sulphIde deposIts. However,
the prospectIve sequence is covered by TertIary basalt estImated
to range between 60m and 200m in thIckness WhICh substantIally
reduces the findability of any deposIts in thIs area and must
dIscount the sUbJectIve prospectivIty rating to, perhaps,
moderate.

13504i- 15 -

Under the latest regional lItho-stratigraphic/structural
InterpretatIon postulated In the precedIng chapter, substantIal
parts of the northwestern and southeastern areas of the licence
are underlaIn, agaIn 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 Mt.Block-Tullabardlne area. These rocks
are not known to host economically signifIcant volcanogenIc
deposIts. In the general Mt.Cattley area these possible upper
CVC correlates Include minor black shale units; for Instances:
in drill holes MCDD 5, SBDP 14, and CRAE's CN 1 and at Two
Hummocks. Such black shale units occurring wIthIn dominantly
felsic volcanic assemblages could, under the volcanogenIc model
of ore depositIon, be regarded as potentIally favourable host
horizons for VMS deposits. The subJectIve prospectIvity ratIng
for these rocks could therefore be moderate, with the Tertiary
basalt factor reducing this to, perhaps, low ish-moderate.
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POSSibilities for further exploration of the QHV correlates in
EL 14/85 are:

i extend TEM coverage over western limb of syncline and
follow up by drilling any conductive targets.

Whatever sUbjective calibration is applied to these empirical
prospectivity ratings it seems that, at thiS stage of
exploration, the stratigraphic diVisions interpreted for EL
14/85 can be ranked for VMS prospectivity as follows:

ii 100m dipole-dipole survey in attempt to map the QRS
correlate as suggested by S.Collins, (1990) and follow
up by optimized stratigraphic drilling. There are some
doubts about the effectiveness of IP through pOSSibly
chargeable Tertiary basalt and some doubts about its
cost effectiveness in comparison to the more definitive
? technique of blind stratigraphic drilling.
EM-37 apparently did not detect a conductive response

1
135 11 4 ')V ...
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QHV
upper CVC

QRS
SSG
ACG
TGc
Oclowest

highest

The QHV correlates seem to be restricted to about 4km of strike
length, folded about a south southwesterly plunging synclinal
aXis, in the southwestern corner of EL 14/85 as indicated on
Figure 2.
The thickness of Tertiary cover over thiS zone appears to be in
the range 60 to 200m. Most of the eastern limb of QHV
correlates has been covered by the 1987 EM-37 survey for whiCh
the transmitting loops appear to have been appropriately located
for good electromagnetic "coupling" for stratiform conductors;
(Collins, 1990; AppendiX VI). The extent of EM-37 coverage and
zones of good coupling are portrayed on Figure 9. The northern
nose of the fold has been covered by a couple of lines of EM-37
but coupling was not good for the western part of the hinge
zone; the major part of the western limb, -2km of strike
length, has not been covered by TEM.
The indications to date, from megascopiC geological drill core
logging and litho-geochemical data, are that those parts of the
QHV correlates intersected in MCPDs 1,2,3 and MXRD 1 are not
significantly mineralized. However, Crawford (1989) observed
that the andesites in MCPD 2 had suffered pervasive seriCite +
carbonate alteration of considerably greater intensity than is
normally associated with regional burial metamorphism as seen in
the Mt.Read Volcanics but more typical of alteration around the
Que River depOSit. No petrographic study of the MXRD 1
intersection has been POSSible to date.
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I

I favour a concurrent or sequential combination of possibilities
i and iii.
Figures 2 (plan) and 7,8 (sections) show suggested locations for
two st,atigraphic drill holes, A and B, whiCh I have designed to
test the andesitic parts of the sequence approximately one
kilomet,e along strike from HXRD I, respectively on the eastern
and western limbs of the fold.

iii systematic wide spaced stratig,aphic drilling and
routine downhole TEM su,veying around the postulated
fold structure with systematic/co-ordinated detailed
litho-geochemical, petrographic and isotopic studies (as
distinct from the previous rather ad hoc studies) to
identify any stratigraphic or alteration/mineralization
trends which might point to VMS deposits. This should,
soon, include detailed litho-geochemical, petrographic
etc. study of MXRD 1 and review of MCPDs 2 and 3.

att,ibutable to the QRS co"elate on the easte,n limb
and DHEM in MXRD 1 ,eco,ded only a weak ,esponse from
this unit. The 30m thick black shale unit in MCDD 5
similarly gave only a weak ,esponse in DHEM survey
whe,eas the original interp,etation of the GEFINEX data
(Hattula, 19881 indicated the presence of "a highly
conductive body". This suggests that GEFINEX may be a
very good detecto, of black shales beneath basalt cover
and could be a better substitute for IP in t,ying
S.Collins· mapping concept.

135043
- 17 -

It is considered that the 1 km spacing is a reasonable starting
point for the following reasons:
1. A hypothetical 10 million tonne stratiform VMS deposit could

have approximate dimensions of 300m x 300m x 20m thick. I
have made a very brief review of descriptions of the
alte,ation zones associated with known Tasmanian deposits of
this type and it seems that the peripheral
quartz-sericite-pyrite alteration typically extends some
200m laterally from the ore or footwall stringer zone
position. A hypothetical diameter for significant footwall
alteration could therefore be around 700m. Since most of
the Tasmanian deposits seem to be elongated in the strike
direction, the alteration zone dimension could be well be
greater than 700m along strike.
Dr. Bishop has advised (pers. comm.) that the hypothetical
10 million tonne deposit should be detectable by downhole EM
at a radius of upto about 200m from a drill hole if the
deposit is of relatively high conductivity similar to
Hellyer, and is continuous; ie: substantially in one body.
This is consistent with the guesstimate for the radius of
alte,ation zone and it would seem that there is a reasonable
chance of snagging the hypothetical deposit with 1 km spaced
holes.
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2. The target sequence ls not known to outcrop and the
structural lnterpretatlon lS based on sparse drllllng and
orlented core lnformatlon and the rlsk of mlsslng the target
therefore lncreases wlth dlstance from MXRD 1. ThiS
partlcular1y applles to the western 11mb.

Hole A has been deslgned on the basls that SBDP 10 (1 km to the
south) appears to have stopped just above the upper contact of
the black shale unlt (Flgure 6, Sectlon 5403000N) and the
assumptlon that the sequence here strlkes a few degrees east of
north and dlpS at about 50 degrees to the west. (Layerlng and
compactlon follatlon ln tuff/sedlments at bottom of SBDP 10
lntersect core at about 30-50 deg. to LAOC lndlcatlng a dlp of
40-60 deg. ln thls vertlcal hole.)

The optlmum collar posltlon on sectlon 5404000N (Flgure 7) seems
to be about 399S10E for a hole of -450m depth lncllned at 50
deg. to the east.
Factors ln favour of thls hole are:* lt should test the "Que-Hellyer" equlvalents about

1km along strlke from MXRD 1 and MCPD 3.* The hole can be reasonably well targetted due to
structural and stratlgraphlc lnferences drawn from
SBDP 10 although there some agonlzlng doubts about
the correlatlon of this hole, as dlscussed above ln
Chapter 6.

Factors agalnst:* The Tertlary basalt here appears to be relatlvely
thln and should have been amenable to EM 37 survey;
there ls some doubt as to whether the survey
adequately covered thls zone. The transmltter loop
lmmedlately to the north would have been well coupled
to the basement structure but there are no reported
anomalous responses.

* The collar of suggested Hole A ls on the boundary of
the EL.

Hole B: The western 11mb of the syncllne ls less well deflned
than the eastern and ls largely lnferred from the south easterly
dlp lndlcated by a slngle (sllghtly controverslal) orlented core
measurement taken ln the DMMR re-drl11 of MCPD 1. The strlke of
thls 11mb lS vlrtually unconstralned except by the results of
Aberfoyle's drl11 holes Mac 20 and Mac 22 Whlch reputedly (I
haven't seen the cores) intersected SSG type felslc pumlceous
tuffs and brecclas and therefore probably are ln a stratigraphlc
positlon above the black shale unlt.

Factors agalnst drll1lng of thls Hole Bare:* The Tertlary basalt appears to be greater than 200m
thlck.

* The structure ls less constralned and the hole cannot
be preclsely targetted.
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* Both of the above factors influence the depth of the
hole and it is apparent that a minimum of 600m depth
would be required for a complete intersection of the
QHV correlate sequence assuming the thicknesses are
equivalent to those in MXRD 1 and the hole was
fortuitously collared.

A third POSSibility for further stratigraphic drilling of the
Q-H sequence is to deepen SBDP 10. If my interpretation,
diagrammatically portrayed in Figure 6, is correct, this hole
terminated within a few metres of the upper contact of the QRS
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 is no casing, steel or PVC, at the
collar and it has been crudely plugged with a branch from a
tree, the hole appears to be open at the collar and the water
level was visible about 1 metre below the surface. Although this
hole offers some savings in that it is "pre-collared" to 321m,
it is not a great bargain because it is a vertical hole which
would provide an uneconomical interSection of the sequence
dipping at about 50 degrees and would not enable oriented cores
to be obtained.
The fact that it lies outside EL 14/85 is a further
diSincentive.

The interpreted upper CVC correlates of the northwestern and
southeastern parts of the licence represent, in my opinion, a
lower priority for VMS exploration. The internal stratigraphy
is at this stage very poorly known but it seems that the
prospectivity is related mainly 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 veinlet
style mineralization the Zinc Ratios for the limited data are
not entirely inconsistent with those typical of VMS deposits.
In this hole a 15cm thick band of black cherty mudstone with
upto 20% semi massive pyrite and sphalerite of possibly
conformable character and syngenetic origin contains 0.2% Cu,
0.2% Pb, 2.8% Zn and 11g/t Ag.

CRAE's drillhole CN 1, at Cattley North some 2km east of the
northeastern corner of EL 14/85, intersected a 7m thick unit of
siltstone/shale WhiCh averages 390ppm Pb and 1600ppm Zn With VMS
type Zinc RatiOS although the mineralization has been described
as minor sulphides in quartz + carbonate veinlets.
Black shales in the vicinity of a minor barite OCCurrence at Two
Hummocks are also known to be weakly anomalous in lead and zinc.
CRAE's percussion drill hole TH 1 intersected a 5m thick black
shale unit whiCh averaged 800ppm Pb and 320ppm Zn.



Possibilities for further exploration for VMS type
mineralization in the interpreted upper CVC correlate in EL
14/85 could include:

* more detailed geochemical analyses of the black shale
horizons in MCDD 5 and SBDP 14 with the objective of
recognizing any higher base metal grades and attempting
to establish the style of mineralization.

* extension of systematic TEM coverage in the northwestern
and eastern parts of the licence. The upper eve
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 which was sUbsequently tested by MCDD 5 and
attributed to the 30m black shale unit. In
consideration of this technical success GEFINEX might be
the most appropriate geophySical method for any further
black shale hosted VMS exploration.
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The Zinc Number- [100Zn/CZn+Pb)), a
new geochemical discr-iminator- for­
miner-al explor-ation in the Mt.Read
VolcaniCS.
in: Abstr-acts volume ~f GSA
symposium, Bur-nie, November- 1986:
"The Mt.Read Volcanics· and
associated or-e deposits".
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Lar-ge, R.R. and
Huston, D.L.

McNeill, A.V. and
Cor-bett, K.D.

Pember-ton, J. and
Vicar-y, M.

1986

1989

1988

- 22 -

Geology of
ar-ea.
Tas. Dept.
Geological

Geology of
Ar-ea.
Tas. Dept.
Map No: 8.
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the Tullah - Mt.Block

of Mines MRV Pr-oJect,
Repor-t 2.

the Mt.Cattley - Mt.Tor-

of Mines MRV Pr-oJect,
1:25,000 scale.
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Appendix I:

summary Drill Records and Assay Data
MCDDs 4 and 5
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The seqence is essentlallyunmlne['a11zed.
A 11thologlcal sou['ce fo[' the Gef1nex anomaly is
not appa['ent in the co['e.

Tal'get : Des1gned to test Geflnex Anomaly No.1; sou['ce
lnte['p['eted as a 40m thick sub-ho['lzontal lens
ly1ng between 11200E and 11450E on 12000N, at a
depth of 150-180mbelow su['face.

Suaaa['y Result: MCDD 4 1nte['sected the base of the Te['tla['y
basalt at 58.5m and passed into aICamb['lan)
basement sequence of alte['natlng,tutbldltlC
g['eywacke/sl1tstone, fine to medlum.g['alned
felsic eplclastlcsedlments, fels1c_
pum1ceous/llth1cctuffscand:masscflow type
b['ecclas=lnvolvlng all~th['ee lithotypes.
O['1ented,co['emeasu['ements,1ndlcated that th1s
sequence cons1stently:facesand dips to the
south-west,at.about:60:deg['ees., ""

Page 1
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AppendiX I

Longyea[' 44
Diamond D['1111ng Tasmania, (P.Sha['pl
HQ: 1.5 - 56.7m
NQ: 56.7 - 301m
Dl'1111ng fal['ly st['alghtfo['wa['d th['oughout.
Full eo['e ['ecove['y. All steel cas1ng ['eeove['ed.
32mm PVC casing to bottom of hole.

W.He['['mann
Dee. 1988

Al'ea: Mt.Cattley, EL 14/85; Tas. Hole No: MCDD 4

Dl' illed: 21-11-88 to 2-12-88 Total Depth: 301 m

Co-ol'ds: 11330 E 12000 N R.L.: ?
AMG: app['ox. 400335 E 5405505 N R. L. : 670 m

Hole SUl'veys: Depth lal AZlauth l M1 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

SUMMARY DRILL RECORD

Dl'l11 Rig:
Contl'aetol':
Dl'1111ng Notes:

Logged by:
Date:

I
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I
I
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I
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AppendlX I 13505~) Page 2

Abbrevlated Geologlcal Log MCDD 4

Depth (II)

o -
1. 5 ­

18.0
57.8 ­
57.9 ­
58.1 -

1.5
18.0
57.8
57.9
58.1
58.5

Llthotype

No core recovered.
Tertlary basalt (oxldlsed)

" " (unoxldlsedl
Sandstone
Tertlary basalt
Unllthlfled sand

Abbrev.

58.5 - 74.5
74.5 - 79.8
79.8 - 84.6
84.6 - 87 4
87.4 - 91.1
91. 1 - 92.9
92.9 - 93.5
93.5 - 96.5
96.5 98.0
98.0 - 100.9

100.9 114.4
114.4 - 116.0
116.0 - 121. 7
121.7 - 143.0
143.0 - 144.8
144.8 - 155.4
155.4 - 156.1
156.1 - 158.1
158.1 - 170.7
170. 7 - 171. 8
171.8 - 175.0
175. 0 - 176. 4
176.4 - 178.8
178.8 - 188.0
188.0 215.5
215.5 - 248.0
248.0 - 250.6
250.6 - 250.9
250.9 - 256.1
256.1 - 290.8
290.8 - 293.1
293.1 - 298.0

298. 0 - 301. 0

301.0

Turbldltlc Greywacke/Slltstone
Felslc pumlceous Tuff
Felslc tuffaceous/eplclastlc Slltstone
Felslc tuffaceous/eplclastlc Sandstone
Felslc tuffaceous/eplclastlC Slltstone
Felslc tuffaceous/eplclastlc Sandstone
Felslc pumlceous Tuff
Felslc tuffaceous/eplclastlc Sandstone
Felslc pumlceous Tuff
Felslc tuffaceous/eplclastlc Sandstone
Felslc pumlceous Tuff
Felslc tuffaceous/eplclastlc Sandstone
Felslc llthlc-pumlceous Tuff
Turbidltlc Greywacke/Slltstone
Felslc pumlceous-llthlc eplclastlc Sst.
Turbldltlc Greywacke/Slltstone
Felslc pumlceous-llthlc eplclastlc Sst.
Turbldltlc Greywacke/Slltstone
Pumlceous eplclastlc Breccla
Fault Zone
FelslC pumlceous Tuff
Pumlceous eplclastlc Breccla
Felslc pumlceous Tuff
Pumlceous eplclastlc Breccla
Felslc llthlc-pumlceous Tuff
Pumlceous eplclastlc Breccla
Felslc pumlceous Tuff
Felslc tuffaceous/eplclastlc Sandstone
Pumlceous eplclastlc Breccla
Felslc pumlceous Tuff
Pumlceous eplclastlc Breccla
Turbldltlc Greywacke/Slltstone and felslc
eplclastlc Sandstone
Felslc pumlceous Tuff

EOR

Cdg
Cdp
Cdes f
Cdes m
Cdes f
Cdes m
Cdp
Cdes m
Cdp
Cdes m
Cdp
Cdes m
Cdlp
Cdg
Cdes m
Cdg
Cdes m
Cdg
Cdp-g
FZ
Cdp
Cdp-g
Cdp
Cdp-g
Cdlp
Cdp-g
Cdp
Cdes m
Cdp-g
Cdp
Cdp-g
Cdes m

Cdp



Assays MCDD 4

Sample Interval L/type Cu Pb Zn Ba Ag Au
No.

(m) (ppm) (g/t)

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

A104501 60 - 61 Cdg 45 205 670 340 X x
502 70 - 71 " 20 150 295 300 x x
503 80 - 81 Cdes f 10 80 85 280 X x
504 85 - 86 Cdes m 20 20 50 290 X X
505 101 - 102 Cdp 15 35 80 280 X X
506 110 - 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 60 70 340 x x
510 150 151 " 10 30 40 220 X X
511 160 - 161 Cdp-g 25 105 570 340 X X
512 170 - 171 FZ 15 100 55 210 X X
513 180 - 181 Cdp-g 20 60 100 380 x x
514 190 - 191 Cdlp 15 45 110 340 X X
515 200 - 201 " 20 50 100 400 x x
516 210 - 211' " 20 35 190 510 X X
517 220 - 221 Cdp-g 15 35 60 560 X X
518 230 231 " 10 45 50 446 x X
519 240 - 241 " 20 25 60 380 X x
520 249 - 250 Cdp 20 20 55 560 X X
521 260 - 261 " 15 20 55 540 X x
522 270 271 " 10 20 45 460 X X
523 280 - 281 20 20 65 360 X x
524 291 - 292 Cdp-g 20 55 120 370 X X

Al04525 300 - 301 Cdp 15 55 85 470 X X

Methods: (Analabs) 101 101 101 401 101 309
DetectIon LImIts: 5 5 5 10 .5 .01

( II X II IndIcates below detectIon)

Sample Type: 1/2 sawn core

ANALABS; Report No: 999.66.08.0642, Date 24/8/89
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Sulphlde mlner-allzatlon lS r-estr-lcted to
wldespr-ead but mlnor- qtz + carob + py + gn + sp
velnlets and a few nar-r-ow bands of mor-e masslve,
per-haps str-atlfor-m, py + sp ln black mudstone.
The Geflnex anomaly appear-s to be attr-lbutable
to the black s11tstone unlt.

Summary J/esult: MCDD 5 lnter-sected a sequence of Ter-tlar-y basalt
under-laln by about 25m of uncosolldated gr-avels
befor-e passlng lnto Cambr-lan basement at 97m.
The basement sequence compr-lsed a thlck unlt of
gr-aded felslc mass-flow sandstone/br-eccla
under-laln by a 30m thlck unlt of pyr-ltlc black
s11tstone, ln turon under-laln by cher-ty
felslc/vltr-lc tuffaceous s11tstone. Or-lented
cor-e measur-ements lndlcate an aver-age beddlng
dlp of about 55 degr-ees to the nor-thwest and
faclng ln the same dlr-ectlon.

Area: Mt.Cattley, EL 14/85 ; Tas. Hole No: MCDD 5

Dr111ed: 7-12-88 to 21-12-88 Total Depth: 244.6 m

Co-ords: 12000 E 12000 N R. L. : ?
AHG: appr-ox: 401015 E 5405275 N R. L. : -660 m

Hole Surveys: Depth Iml AZllluth IHI Dlp

0 097 -62
50 101 -63

100 102 -63
150 101 -64
200 102.5 -63.5
244 103.5 -63

Page 4
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Appendlx I

Deslgned to lnter-sect Geflnex Anomaly 2; sour-ce
lnter-pr-eted as a 20m thlck, moder-ately west
dlpplng lens centr-ed at about 175m below 12100EI
12000N.

W.Her-r-mann
Dec, 1988

Longyear- 44
Dlamond Dr-l111ng Tasmanla
HQ: to 51m, subsequently r-eamed to 112m.
NQ: 51-244.6m
Dr-l11lng gener-ally str-alghtfor-war-d except for­
unconsolldated gr-avels at base of Ter-tlar-y
basalt.
Appr-ox. 106m of HQ caslng stuck ln hole; 6-112m.
32mm PVC Class 9 caslng to bottom of hole.

Target :

Logged by:
Date:

Dr111 J/1g:
Contractor:
Drllllng Notes:

SUHHARY DRILL RECORD
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AppendiX I

Abbreviated Geological Log :

135058

HCDD 5

Page 5

Depth Cal

o -
1. 5 ­

69.7 ­
83.7 ­
90.9 -

core
69.7
83.7
90.9
97.0

Lithotype

recovered.
Tertiary basalt
Unlithified siliceous sand and
Basaltic lapilli-vitric tuff
Siliceous cobble/gravel

gravel

Abbrev.

97.0 - 119.0 Felsic lithic epiclastic Sandstone Cdes
119.0 146.0 Felsic epiclastic Breccia "I Cdeb
146.0 - 157.5 Pyritic black Siltstone Cdbs
157.5 - 160.2 FelsiC vitric tuffaceous S1ltstone Cdev
160.2 - 176.0 Pyritic black Siltstone Cdbs
176.0 - 177.3 Felsic vitric tuffaceous Siltstone Cdev
177.3 - 181. 8 Pyritic black S1ltstone Cdbs
181. 8 - 181. 9 Fault zone FZ
181. 9 - 201. 1 Felsic v1tric tuffaceous Chert Cdev
201.1 - 202.0 Pyritic black Siltstone Cdbs
202.0 244.6 Felsic vitric tuffaceous Chert ... Cdev

244.6 EOH.
. ,

. '.,.

L.
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Assays MCDD 5

Sample Inter-val Lltype Cu Pb Zn Ba Ag Au
No.

(m) (ppm) (g/t)

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

A104526 110 - 111 Cdes ox. 35 90 930 1350 x x
527 115 - 116 Cdes 15 240 865 880 x x
528 120 - 121 Cdeb 15 135 555 1150 x x
529 130 - 131 15 145 230 670 x x
530 140 - 141 20 160 580 930 x x
531 149 - 150 Cdbs 65 325 805 640 x x
532 155 - 156 85 1150 4050 440 x x
533 159 - 160 Cdev 20 260 650 640 x x
534 163 - 164 Cdbs 25 100 1550 460 x x
535 170 - 171 " 65 310 2250 350 x x
536 176 - 177 Cdev 50 300 1650 420 x x
537 185 - 186 " 10 140 335 790 x x
538 189 - 190 " 20 325 1300 760 x x
539 196.6-196.7 Py+Sp 1950 2050 2.8% 520 11 .03

In Cdbs
540 201 - 202 Cdbs 15 395 1450 570 x x
541 202 - 203 Cdev + vns 5 8200 260 1000 x x
542 210 - 211 Cdev 5 35 65 970 x x
543 220 - 221 " 5 30 35 990 x x
544 230 - 231 " 5 50 45 970 x x

A104545 240 - 241 " 10 35 20 840 x x

Methods: (Analabs) 101 101 101 401 101 309
DetectIon LImIts: 5 5 5 10 .5 .01

( n X II IndIcates below detectIon)

Sample Type: 1/2 sawn cor-e

ANALABS; Repor-t No: 999.66.08.0642, Date 24/8/89
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Appendix II:

Summary Drill Record and Geological Core Log
MXRD 1
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The assemblage bears considerable resemblance to
the stratigraphy of the Que RIver - Hellyer area
and the follOWing lithostratigraphic
correlations can be tentatively proposed:

Target : StratIgraphIc hole geslgned to elucIdate the
stratIgraphIc and structural InterpretatIon and
exploratIon sIgnIfIcance of andesltlc volcanIcs
preVIously Intersected by PanFln's sub basalt
drIllIng between MIddlesex and Beecroft Roads.

Suaaary Result : MXRD 1 Intersected an approXImately 250m
thIck sequence of andesltlc (extrusIve)
volcanIcs whIch are overlaIn by a 50m thIck unIt
of black sIltstone/shale and underlaIn by a
sequence of turbIdItIc greywackes and 'sllstones
WIth mInor felsic pumiceous tuff and
volcaniclastic sediments, of unknown thickness.

Area: Mt.Cattley, EL 14/85; Tas. Hole No: MXRD 1

Dr1lled: March - August, 1990 Total Depth: 750.5m

Co-ords: E N R.L.:
AKG: 399555 E 5404652 N R. L. : 674.2m

Hole Surveys: Depth (al Az1muth (K I D1p
0 020 -70

246 022 -59
414 023 -56.5
520 025 -54
738 031 -42.5

Page 1

Que River Shale.
VolcaniCS.
mInor felslcs =

135061Appendi:: II

black siltstone/shale =
andesites = Que-Hellyer
turbIdItic greywackes and
Animal Creek Greywacke.

MXRD1
MXRDI
MXRD1

W. Herrmann
June - August, 1990

Longyear 38
DrIllIng DIVIsIon, Tas. Department of MInes
PercussIon precollar: 78m
NQ corIng: 78 - 418m
BQ corIng: 418 - 750.5m
DrIllIng straIghtforward throughout, 100% core
recovery. All steel casIng recovered. Class 12
32mm PVC casIng to bottom of hole.

DrHl R1g:
Contractor:
DrHl1ng Notes:

Logged by:
Date:

SUKKARY DRILL RECORD

• UbV

•
•
•
••
•
•
•
•
••
•-.
•
•
•
•
•
•
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Abbrev1ated Geolog1cal Log

Megascoplc 11thologlcal slml1arltles of the
MXRD1 andesltes ~lth those of MCPDs 1,2 and 3
and the MXRD1 greywackes and mlnor assoclated
felslcs ~lth those of MCPD 1 and MCDD 4 are also

evldent.

Page 2

L1thotype

TurbldltlC S11tstone and Greywacke
Dolerlte
Felslc, pumlceous Tuff-Breccla
Mlxed Felslc Eplclastlc and Black S11tstone/
Shale
Black S11tstone / Shale
Felslc/Maflc 11thlc eplclastlc Breccla
Andeslte
Andesltlc volcanlclastlc ~acke.

Andeslte
Grey~acke

Felslc pumlceous Tuff and eplclastlc Sandstone
Felslc volcanlclast1c S11tstone
Turbldltlc Grey~acke and S11tstone
Pumlceous eplclastlc jumble Breccla.
Turbldltlc Grey~acke and S11tstone

Tertlary basalt and assoclated brecclaso - 184.6

Appendi" II

MXRD1 ~111 substantlally contrlbute to an
lmproved lnterpretatlon of the structure and
stratlgraphy of the Mt. Cattley area.
The rocks lntersected by MXRD1 do not appear to
be slgnlflcantly mlnerallzed or hydrothermally
altered and an equlvalent to the Que-Hellyer ore
hostlng "mlxed sequence" ls not readl1y
apparent. Although the MXRD1 andesltes seem on
textural grounds to be subdlvlslble lnto t~o

major unlts, lt ls not yet clear how these may
relate to the subdlvlslons wlthln the
Que-Hellyer Volcanlcs.

Depth 1.1

184.6 - 225.2
225.2 292.4
292. 4 - 301. 5
301. 5 - 305

305 - 352.6
352.6 - 355.5
355.5 - 525.2
525.2 - 525.5
525.5 - 597.8
597.8 - 598
598.0 - 608.4
608.4 - 610.2
610.2 - 626.7
626.7 - 628.3
628.3 - 750.5

I
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Basaltic Tuff (Tertiary)

Basalt (Tertiary)

Page 3

*******

Appendi:·, II

Unconformable contact.

Basalt (Tertiary)

Not logged in detail, consists of variably fine
grained, massive, amygdaloidal and vesicular
basalt.

Basalt (Tertiary)

Gravel (Tertiary)

W.Herrmann
August, 1990.

Basalt (Tertiary)

Geological Core Log

Medium grained I fragmental basaltic tuff,
OXidized to reddish brown colour.

Basaltic Tuff (Tertiary)

BasaltiC Tuff I Hyaloclastite (Tertiary)

Basaltic Tuff (Tertiary)

Partly oxidized, semi consolidated coarse to
medium grained polymictiC conglomerate I agglom­
erate including clasts of exotic Cambrian-Ordov­
iCian (?) rocks and Tertiary basalt.

Fine grained - glassy amygdaloidal basalt with a
few 50mm sized xenoclasts of altered dunite ?

Siltstone (oxidized)

Percussion precollar in Tertiary Basalt, no
samples retained.

Fine grained - glassy amygdaloidal basalt with a
few 50mm sized xenoclasts of altered dunite ?

Fine grained Siltstone I mudstone, locally
finely laminated With bedding at about 70 deg.
to LAOC; mostly oxidized to reddish brown and
olive brown colour.

80 - 148.5

o - 80 m

148.5 - 154

175. 9 -' 179. 5

169.6 - 172.4

182.5 - 183.5

172.4 - 175.9

179.5 - 182.5

tlXlilD 1

154 - 169.6

183.5 - 184.6

184.6 - 190.6

******* 184.6

I
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190.6 - 225.2

225.2 - 292.4 Dolerite

Page 4

325 deg (AHGl
40 deg to SW

AppendiK II

135064

Turbidit1c Siltstone and Greywacke

Thinly interbedded fine grained, dark grey to
black siltstone and paler grey fine to med1um
grained sandy greywacke and Ilth1cwacke.
Slltstones dom1nant over wackes in proportion of
about 3:1; abundant fac1ng evidence (flame
structures etc.) indicating young1ng uphole.
Below 201m there are some -30cm units of med1um
to coarse gra1ned Ilthicwacke with gra1ns1ze
grading fining uphole; also some ind1cat1ons of
soft sediment deformat1on in the coarser units
but bedding is consistently at 65-70 deg. to
LAOC.

Core Orientation: ind1cates approximate
or1entat1on of bedding is:

strike:
dip

A massive, medium to f1ne gra1ned
holocrystall1ne rock of uniform pale greenish
grey colour weakly mottled by paler grey semi­
porphyritic feldspars? (0.5-2mm gra1ns1zel. The
composition appears to be of about 60-70%
plagioclase? feldspar with smaller (0.5-1mml
1nterst1t1al gra1ns of translucent pale ollve
green pyroxene? and minor (1%) f1ne specks or
thin blady plates of magnetite or ilmen1te; the
rock lS not detectably magnetic. Preliminary
petrographic examinat10n by J.Pemberton of a
specimen from 254.9m indicates a doler1te
COmpos1t1on and sub-ophitic fabric; pyroxenes
are reportedly fairly fresh but plag10clase
apparently strongly altered.
The upper contact is sharp and apparently
conformable against the overlying siltstones,
the upper 5m or so is very fine gra1ned and
aphyric with a gradational 1ncrease in grains1ze
downwards, probably represent1ng a chilled
margin. The 0.5m interval 1mmed1ately below the
upper contact is amygdaloidal with rounded
amygdales upto 10mm filled with creamy-wh1te
carbonate. The lower contact also is sharp and
apparently conformable with compact1on foliation
in the underlying pumiceous breccia although the
actual contact is marked by a 1cm thick zone of
brecciation infilled with carbonate. The lower
contact ls also associated with an apprOXimately
4m thick chilled margin? of finer gra1nsize.
The contact relat10ns are consistent with a sill
like intrusive origin for the doler1te.

214.5m****

•
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
(

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
•

292.4 - 301. 5

301.5 - 305
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The lnte~nal st~uctu.e is gene~ally qulte
massive but cut by thin velnlets of whlte
carbonate which a~e gene~ally <2mm thick,
occalslonally up to 20mm, and ave~aglng pe~haps

10/m of co.e. The ~ock ls essentially
unmlne.allZed except fo~ a t~ace of ve~y pale
b~own sphale~lte assoclated wlth a f.actu~ed,

2cm wlde band of flne g~alned, chilled dolerlte?
at 284m depth.

Felslc, pumlceous Tuff-B.eccla

A somewhat va~lably colou~ed felslc f~agmental

~ock ~anglng f.om da.k g~eenlsh g~ey to pale
g~eenlsh g~ey. olive g~een and pale plnk. It
gene~ally ls composed of fal~ly abundant
(10-30%) sub~ounded to angula~ o~ flattened­
W1SPY. small to medlum slzed (5-30mml clasts of
felslc volcanics suppo~ted by a medlum g~alned

mat~lx (1-2mml of plnklsh o~ g.ey feldspa~

c~ystals. qua~tz c.ystals and flne Vlt.lc ashy
mate~lal. The clast 11thologles include plnklsh
b~own to g~ey fine g~alned aphanltlc .hyollte ?,
flne qua~tz-feldspa~ po~hy.ltlC ~hyollte ? and
ve~y p~omlnent ollve g.een wlspy/flattened
pumlce f~agments whlch a~e typlcally qua~tz and
feldspa~ phy~lC. These "flamme" define a fal~ly

dlstlnct compactlon follatlon WhlCh cuts the
co~e at about 70-80 deg. to LAOe. The~e lS a
g.eate~ abundance of clasts, especlally
pumlceous clasts, of >lOmm ln the lowe~ half of
the lnte.val suggesting an ove.all upwa.d flnlng
and posSibly lndlcatlng that lt .ep~esents pa~t

of a slngle maSS flow unlt. Apa~t f.om
se.lcltlzatlon / devlt.lflcatlon of pumlce, the
rock appea~s to be qUlte f~esh and unalte~ed;

the.e a.e t~aces of dlssemlnated py~lte but not
exceedlng 0.1% of volume.

Mixed Felslc Eplclastlc and Black S11tstone/
Shale

Thls lnte.val conslsts of patches of
pumlceous mate~lal lnte~mlxed wlth da~k g~ey

somewhat che~ty mudstone (lndu.ated shale)
separated by laye~s. upto 0.5m thlck. of fal~ly

well bedded felslc eplclastlc sandstone and some
flne~ s11ty shale. It ls essentlally a
t~ansltlonal lithotype between the felslc
b~eccla above and the black s11tstone/shale
below. Some of the bedded sandy laye~s a~e

falntly g~aded suggestlng a flnlng uphole. The
uppe~ contact lS sha~p and conformable With the
o.lentatlon of beddlng. The~e ls a nar~ow.

5-l0cm, mlno~ shea~ o~ fault at 30l.7m.



Felslc/Maflc 11thlc eplclastlc B~eccla

A medium to coa~se g~alned, mottled pale to da~k

greenish g~ey ~ock consisting of abundant
pinkish g~ey feldspa~ c~ystals/f~agments (-20%
of vol.; 2-3mm g~alnslze) and locally abundant
sub~ounded clasts of fine g~alned, alte~ed ?
andesite (5-15% of vol.; <5-30mm Size) in a
somewhat foliated mat~lx of pale greenish g~ey

se~lcltlc, devlt~lfled glassy ? mate~lal. The
andesltlc clasts are usually dusted with fine
py~lte and mlno~ (-0.2%1 dlssemlnated py~lte is
ubiqUitous ln the se~lcltlc mat~lX. Crystal
feldspa~s appea~ to be fal~ly f~esh. The ~ock

has the gene~al appea~ance of a felsic mass flow
unit which has lnco~po~ated abundant andesltlc
pebbles. The lowe~ contact is ma~ked by mlno~

shearing.

A fal~ly masslve, unlfo~mly black, ca~bonaceous

flne g~alned slltstone, locally shaly o~ flsslle
pa~allel to beddlng. It lS composltlonally
masSlve between 310 and 346m but ls mode~ately

well bedded, even thlnly lamlnated nea~ the
uppe~ and lowe~ contacts wlth subo~dlnate thln
pale g~ey sllty lamlnae deflnlng the laye~lng.

The beddlng lamlnatlons seem to be ve~y

conslstent and cut the co~e at 65-70 deg. to the
LAOC.
The black slltstone ls gene~ally weakly py~ltlc

but the~e a~e OCcalslonal la~ge f~ambolds, to
20mm, wlthln the uppe~ 5m of the lnte~val and
patches and lamlnae of py~lte ~lch s11tstone,
especlally wlthln a few met~es of the uppe~ and
lowe~ contacts. Maximum pyrite content is in the
range 2-5%.
A lcm thlck Silty wacke bed at 349.4m has falnt
gralnslze g~adlng indicating flnlng (younging)
uphole. Below 350.4m Silty and fine sandy
"eplclastlc" beds become p~omlnent (-30%1; these
a~e substantlally composed of ~ewo~ked ? felsic
and maflc ? volcanic / py~oclastlc mate~lals and
commonly contaln about 5% py~lte as disseminated
specks and f~ambolds. At 350.5m the~e is a 40mm
sUbangula~ clast of alte~ed ? flne g~alned

andesite? dusted wlth fine disseminated py~lte

and mlno~ specks of b~own sphalerite. The~e is
eVidence of mlno~ soft sedlment slumping at
350.6m. The lowe~ contact is sha~p, mo~e o~

less confo~mable to bedding, although slightly
l~~egula~ due to the coa~se pebbly natu~e of the
unde~lylng mate~lal.
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305 - 352.6

352.6 - 355.5
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Black Slltstone / Shale
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355.5 - 525.2 Andes1te

A var1ably pale, med1um or dark green1sh grey
1ntermed1ate extrusive rock which is variably
p1l10wed, brecc1ated or mass1ve. The
fundamental rock compos1t10n appears to be
weakly porphyr1t1c w1th sparse small tabular
pr1smat1c gra1ns of altered? plag10clase ? in a
med1um to f1ne grained, probably partly glassy,
matr1x. It 1s generally amygdalo1dal, somet1mes
1ntensely amygdaloldal (upto 15% of vol.l w1th
large (upto 15mml rounded or 1rregular amygdales
f111ed w1th wh1te carbonate and smaller
elliptical amygdales filled with dark green
chlor1te ? +1- carbonate.

The meso structure of the rock 1s qu1te
variable:

Above 360.6m the andes1te is rather brecc1ated, probably
representing hyaloclast1c fragmentation w1th
lnterfragmental dark grey cherty sed1ment.

From 360.6 to -385m the rock 1s p1110wed w1th p1110ws
upto around 0.5m diameter and thin 1nterp1110w
zones of dark grey cherty sed1ment usually
conta1n1ng cons1derable pyr1te 1n d1srupted th1n
bands. (eg: Photo It 1, 367. 8m 1

From 385 to -458m the andesite is mostly rather
brecc1ated and locally 1ntensely brecc1ated and
pillow marg1ns are not generally apparent but in
places there 1s a mottled bleach1ng whiCh may be
related to 1nterpl11ow hyaloclast1te zones; ego
436-437m. The most prominent form of
brecclat10n, however, appears to be a late stage
"hydraul1c" form of brecc1at10n 1n which angular
to spl1ntery fragments of andes1te, w1th a
jigsaw type f1t, are conta1ned 1n an abundant
pale grey matr1x largely composed of carbonate
and a 11ttle f1nely m11led andes1te. The
andesite fragments w1th1n these brecc1a zones
appear generally to be unaltered but may
sometimes have a narrow dark fr1nge or selvedge
w1th or w1thout traces of f1ne d1ssem1nated
pyr1te. These zones of intense brecclat10n are
very common over short 1ntervals of upto a few
metres; ego near 443m; (Photo 1t21.

From 458 to 525.2m the andes1te 1s mostly maSSive, not
notably affected by brecc1at1on and ma1nly of
medium to dark green1sh grey colour. It 1s here
cons1stently amygdaloldal w1th some of the
larger type (wh1te carbonate) amygdales also
dusted w1th redd1sh hemat1te. P1110w margins
are not apparent and th1s 1nterval may represent
a fa1rly maSS1ve slngle flow un1t.



Andes1te

Andes1t1c volcan1clast1c wacke.

Post brecc1at1on carbonate ve1ns and ve1nlets
(wh1ch cut through the re-cemented "hydraul1c"
brecc1a zones) are ub1qu1tous and commonly range
upto 50 per metre of core but are mostly devo1d
of sulph1des. Traces of chalcopyr1te and pyr1te
occur occa1s1onally, most commonly 1n amygdales
or as f1ne d1ssem1nat1ons 1n the andes1te
matr1x, but the overall grade 1s not expected to
exceed 400ppm copper.

Page 81350G8
Appendix II

Immed1ately below the sed1ment bed (above)
occurs an andes1te of un1form and d1fferent
textural character. The rock has a un1form pale
green1sh grey colour, 1s apparently non
porphyr1t1c of very f1ne gra1ned or glassyl
aphan1t1c texture locally w1th fa1nt, posS1bly
flow, band1ng. The usual two types of amygdales
(large wh1te carbonate f1lled and smaller dark
chlor1te? +1- carbonate f1lled) are locally
present but generally do not exceed 5% of
volume. (Photo # 3; -535m )
The upper 10m of the 1nterval conta1ns a few
patches or bands of med1um to f1ne gra1ned
cherty sed1ment (rather 11ke the llthotype 1n
the 1nterval 525.2 -525.5ml 1n some cases
assoc1ated w1th m1nor hyaloclast1te ? brecc1a
and marg1nal bleach1ng; these are probably
1nter p11low zones, they commonly conta1n a
11ttle pyr1te espec1ally at the marg1ns of the
(suspected) andes1te p1llows. Slm1lar eV1dence
of pIllow margIns ?, hyaloclast1te breccIa? and
1nterst1t1al dark grey cherty sed1ment occurs
below 568m and especIally below 580m but 1s not
apparent 1n the 1nterval 535-568m whIch poss1bly
represents a slngle mass1ve flow un1t.

A th1n un1t of med1um green1sh grey coloured
sed1mentary rock composed of f1ne granular
volcan1clast1c mater1al, probably ma1nly
andes1t1c but w1th some grey cherty s111ca. It
exh1b1ts fa1nt gra1ns1ze layer lng, probably
bedd1ng, wh1ch 1ntersects the core at about 70
deg. to LADe. The lowermost 2cm 1s rather
pyr1t1c, conta1n1ng an est1mated 10% pyr1te.
The upper contact 1s conformable W1th the
bedd1ng ? layer1ng; the lower contact 1S
1rregular, d1srupted by ve1ns and the 1rregular
p11lowed top of the andes1te un1t below. Th1s
1S eV1dently a th1n 1nterflow ep1clast1c
sed1ment un1t.

525.5 - 597.8

525.2 - 525.5
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Felsic pumiceous Tuff and epiclastic Sandstone

Greywacke

The 11thotypes of this interval are depicted in
Photos II 4 and 5.

Fine to medium grained quartz rich m1caceous
wacke w1th minor felsic volcan1clast1c
component. Fa1ntly bedded; layer1ng slightly
disrupted by soft sediment slump.

Page 9
135069

Append;,., II

The 1nterval is not significantly altered or
mineralized but contains the usual trace (
<0.1%) of d1sseminated pyrite. There are a few
spots of pale green fuchs1te ? sta1n1ng in the
upper 2m. Carbonate ve1n1ng, 1n contrast With
the overlying andesites, is here of very minor
development.

The faint flow fabric, where eVident
(essentially a weak preferred orientat1on of the
small dark elliptical amygdalesl is semi planar
and 1ntersects the core at about 60 deg. to
LADe.
The lower contact is somewhat irregular,
possibly due to the hyaloclastically ?
brecc1ated character of the lower 20cm of the
unit. (Photo II 4)

Most of this interval 1s of mottled pale and
dark olive greenish grey coloured rock
consist1ng of abundant small wispy to irregular
shaped clasts of olive green glassy/devitrified
feldspar phyr1c rhyolitiC pumice (1-50mm, 20-50%
of volume) in a fine ashy pale greenish to pale
grey base of ser1cite/silica/carbonate. There
are occaisional rig1d lith1c clasts of pinkish­
brownish grey fine grained feldspar phyric
dacite? but the great maJority of clasts are
pumiceous and flattened. The rock has a crude
compaction? foliation which intersects the core
at about 60 deg. to LADe.
Below 605.5m there 1s an alternat1ng succeSSion
of felSiC pumiceous tuff (as above) w1th crudely
bedded sandy felSiC volcaniclastic wacke. This
1s composed of reworked, sem1 sorted fels1c
pyroc1astic/ep1clastic materials varying from
silty to coarse sandy gra1nsize; usually fairly
well stratified with bedding planes intersecting
core at around 70-80 deg. to LADe. The upper
contact appears to be depositional, conformable
and planar at about 65 deg. to LAOe.

598.0 - 608.4

597.8 - 598
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Fels1c volcaniclastic Siltstone

The unit is depicted in Photo # 5.

Turbiditic Greywacke and Slltstone

Pumiceous epiclastic jumble Breccia.

Page 10135070
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The Ilthotypes 1n th1s 1nterval bear a strong
megascop1c resemblance to the fels1c pum1ceous
tuffs and assoc1ated fels1c ep1clast1c sediments
intersected in MCDD 4.

A slump deformed chaotic m1xture of fels1c
pumiceous tuff, dark fine grained volcaniclastic
siltstone and greywacke.
It is compositionally and texturally very
similar to the several units of pumiceous
ep1clast1c breccias intersected 1n the lower
half of MCDD 4. It is interpreted to have

Th1nly interbedded grey f1ne to medium grained
sandy greywacke and dark grey to black Slltstone
and shaly siltstone. The greywacke appears to
be fairly quartz rich, w1th some detrital mica
but fa1rly minor fels1c volcaniclastic
component. Individual beds range from 5mm to
1m in thickness but generally fall in the range
50 - 200mm thickness. Greywacke 1S dominant
over dark siltstone by a factor of about 3.
Abundant facing eV1dence, 1n the form of
grainsize grading, lode casts, flame structures
and truncated cross bedding, indicate the
younging d1rect1on to be uphole. There are
m1nor soft sed1ment slump structures but bedding
is generally planar and intersects the core at
70-80 deg. to LADC.
The finer siltstones are black but not
part1cularly pyritic; I est1mate an overall
average of < 0.1% pyrite. There is an 1solated,
20mm. blob of semi mass1ve pyr1te associated
with minor chlorite and reddish brown sphalerite
at 618.1m. Carbonate vein1ng is not prominent.
with veins of generally < 5mm thick averag1ng
about 5 per metre of core.

A fine grained, well sorted siltstone of felsic
tuffaceous/epiclastic derivation; it has a
uniform pale dove grey colour and 1S generally
fairly maSS1ve but locally finely bedded. There
are m1nor soft sed1ment slump structures but
bedding is generally planar at 70-80 deg. to
LADC. There 1S a Single large framboid ?
(20mm) of pyrite just above the lower contact.

608.4 - 610.2

610.2 - 626.7

626.7 - 628.3
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628.3 - 750.5

750.5

formed by disruption of unconsolidated Siltstone
/ greyuacke by incursion of a felsic pumiceousmass flou.

Turbiditic Greyuacke and Siltstone

CompOSitionally and teXturally identical to
lithotypes in interval 610.2 - 626.7m. The
greyuacke is dominant over dark Siltstones by a
factor of about 5 in the upper part of the Unit,
increaSing to a factor of about 10 touards the
end of the hole. There is abundant faCing
eVidence IndiCating a younging direction up the
hOle. Bedding is generally planar at 70-85 deg.
to LADC but there is local eVidence of minor
slump deformation and synSedimentary brecCiation
(rip up clasts) of black Siltstone/shale. There
are Occaisional small framboids ? of pyrite but
pyrite Content Overall 1s est1mated at < 0.2%.
There are Occa1s1onal ve1ns and Zones of ve1ns
(as 1n 1nterval 636 - 646.5m> of milky Uhite
quartz and cream coloured carbonate but these
are esSent1ally devo1d of SUlphides.

End of Hole.

Photo # 1
P1lloued amygdalo1dal andeS1te U1th narrou
p1llou selvedges and 1nterp1llou pyr1t1c cherty
sed1ment; MXRD I, 367.8m.
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Photo II 2

Photo II 3

Append 1:< I I
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MXRD 1, depths as shown by

Andesite; MXRD I, depths as shown by the core
blocks.
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Photo It 4

Photo It 5

Lower contact of lower AndeSIte, ShOWIng
breccIatIon In lower 20cm of andeSIte and
underlyIng unIts of greywacke and felsIc

pumIceous tUff. MXRD 1, depths as Shown by the
core blocks.

StratIfIed felsIc eplclastlc sandstone,
volcanIclastIc SIltstone and underlyIng
turbIdItIc greywacke - SIltstone.
MXRD 1, depths as Shown by the core blOCks.
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Appendix rrr:

List of Analytical Sample Numbers for MXRD 1

MXRD 1 Analytical Data (ANALABS: 999.66.08.7388)

Analytical Standard



L1st of Analytical Saaple Nuabe~s fo~ HXRD 1

by ANALABS, Bu~n1e fo~:

Cu,Pb,Zn,Ag,Mn,Fe,Mg,C~,Tl,Z~,Y,Nb,Ba,Ca,Na,K,

by method 201 (ICP-OESl

.... /cont.

Page 11350'15

Duplicate of AI05769

Duplicate of AI05757

Dupl1cate of A 105746
(Aberfoylel

(Abe~foylel

Append1X III-a

Depth Inte~val, HXRD 1 tal

Au by method 309 (30g fus10n/AASl

Side-grind of diamond d~111 co~e.

Standard
184.6 - 190.6
190.6 - 200
200 - 210
210 - 220
220 - 225.2
225.2 - 230
230 - 240
240 - 250
636 - 646.5
250 - 260
260 - 270
270 - 280
280 - 290
290 - 292.4
292.4 - 297
297 - 301. 5
301. 5 - 305
305 - 310
590 - 597.8
310 - 320
320 - 330
330 - 340
340 - 350
350 - 352.6
352.6 - 355.5
355.5 - 360
360 - 370
370 - 380
510 - 520
Standard
380 - 390
390 - 400
400 - 410

AI05701
702
703
704
705
706
707
708
709
710
711
712
713
714
715·
716
717
718
719
720
721
722
723
724
725
726
727
728
729
730
731
732
733
734

Analys1S:

Saaple Nuabe~

Sample Type:
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Duplicate of Al05780

Duplicate of Al05735

Page 21350'1'6

Duplicate of Al05723

Duplicate of Al05712
(Aberfoylel

(EOHI

Depth Interval. "XiD 1 1.1

410 - 420
420 - 430
430 - 440
440 - 450
450 - 460
410 - 420
460 - 470
470 - 480
480 - 490
490 - 500
500 - 510
510 - 520
520 - 525.2
525.2 - 525.5
525.5 - 530
330 - 340
530 - 540
540 - 550
550 - 560
560 - 570
570 - 580
580 - 590
590 - 597.8
597.8 - 598
598 - 603
260 - 270
Standat"d
603 - 608.4
608.4 - 610.2
610.2 - 620
620 - 626.7
626.7 - 628.3
628.3 - 630
630 - 636
636 - 646.5
730 - 740
646.5 - 650
650 - 660
660 - 670
670 - 680
680 - 690
690 - 700
700 - 710
710 - 720
720 - 730
730 - 740
740 - 750.5

Al05735
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
766
767
768
769
770
771
772
773
774
775
776
777
778
779
780

Al05781
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: A:J ;!!(;::.otherJni~e~ ~it~S:
'A-4 '::;~.' ,alkaline;"ot,tot;k:::..
,AS ;';;t: J," volatllficition: ,::'::".;
A6 "CA;,> ignitlon:.:::::,:,<~':;"
A7 pres5,ed powaer (XRF)
AS glass fU~,io,:, (XR~)

AUTHORISED OFFICER

REMARKS



AUTHORISED~
OFFICER

135078

CLIENT ORDER No PAGEREPORT DATEREPORT NUMBER

ANALYTICAL DATA
SAMPLE PREFIX

A Di~ision of Inch cape Inspeclion and Testing Ser~ices Australia Ply. Ltd

ANALABS

Results In ppm unless otherWise SpecIfied
T = element present; but concentration 100 low 10 measure
X = element concentralion is below detection limit
-" alemenl not determined

, ......
IJ ( ,

I '7?9 .. 66 .. 0B .. O"73BB 03/10/'10 I ~;:~ 0 2 ~.::; £~ I 1. OF 8

TUBE SAMPLE
Au ALlChk Ag / Ba .... Ca " CLlNo. No. . ..:. Fe K

1 A 10:'i"701 0 .. 010 .... <5 1. O(~::, ;;:~ .. 8(,))0 ·12~~ U5 7.09 1 .. 00
I

2 A lO~~70~? 0 .. 010 .... <~) 52,1.1 0 .. 292 1.11 120 6 .. 8:, 2 II ~~:i

3 A 1O~; "70c, <0 .. 008 .... <5 509 ;:") .. ;;~ ~)O t12 87 5.82> ~.:~ .. t~ 7

4 A :1. 0 ~\70 t.j O"Ol5 _. <5 ~'):J5) 1l.070 1.0:', 96 5 .. 05 2 .. "71

5 A :J.O~~705 0 .. O;~O .... <5 4~~() 3.990 86 82 5 .. 52 ;~ Of 71.~

6
I

A 105"706 0 .. 01.~'\ - <5 399 3.980 96 83 5 .. 02 3 .. 0")' I
I

7 A :I. 0 ~;'707 0 .. 010; <5 3:1.7 6.540 '15 6 5.57 2 .. 14
I-

8 A 105708 O"Ol:'i .- <5 ell "7 ~) .. 720 103 5 ~j.28 0.97

9 A l05'709 O.. O:LO .... <:'i 860 4.0BO 1.27 5 5,,29 0" '72>

10 A 105'710 O.Ol~' --.. <5 2,80 4.610 2"7~:" 22 3" 51 ~~ .. 14

11 A 10~;]1l <O"OOB .... <~.l "769 l~ II ~;~~o 1:1.9 6 ~"" 53 0 .. 49 I
I

12 A 10~l7l2 O. O;~O .... <5 75:L b It ~':~60
j ~·l""} 7 4,,91 0,,97....:.4.

13 ~~ lO:P13 0,,0:1.0 - <5 '706 ~; .. 460 l~~O 6 5 .. 52 1.07 !

14 A 1.0~;'714 <O .. OOB _. <5 411.1 6 ...2>10 113 '7 5 .. 1.5 O.. 5b I,

15 A lo~:r71 ~l 0.0:1.0 .... <~\ 5fJ5 9" 1.130 lOB 6 4 .. 51 1 " ·7~:.:,

16 A 10~r716 O.()lO 0,,015 <~:l
-.... ~....,'""'t

~1.'110 U 9 1 II ~~~ 2,,16 I.,J ...:.&:.

17 A 10:'\717 O.Ol~; - .<::... 3::"1 3.590 1.3 17 1.3"7 ~~ .. 49 i
18 A 105'718 0 .. 015 .- <5 ~j3~~ ~:) .. 300 ~~9 56 3 .. ~18 ;!.86 I

I

19 A 10:r719 0.01.:'\ .... <~~ ~;'7B ~'" 140 101 80 6 .. 02 ~~ .. 4B I
20 A 105720 0 .. 010 - <5 5B:, 6 .. 010 ~~O 13 4,,88 3.11

21 A :1. 0 ~;., 7~~ 1 0 .. 010 .... <5 5::''':1. ~~ .. 550 139 67 4.75 2 .. ~~7

22 A 1 0 ~.l '7i:~2 0,,010 - <~5 7;~1 2" 9 il0 9~=} 57 ~; .. B6 ~:~ .. 60

23 A 1 0 ~.1·7 ~:~ ~:) <O .. OOB _.
<~:.l B40 ~:~ .. ~~oo (,i)~.~ 60 ~L. 9~:~ ~.~" 50

24 A 10~r72q 0" O;!O .... <~) '10 :L ;~. 'lOO 89 56 3.'75 2 .. 5,Q.
,

25 A lO~,'72~:' 0.020 .... <5 1.099 ;~ .. 630 1.0'7 128 4. B2, 2 .. 79 ;

'< . '.

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



I 9',9" 66" OB. OT:H3B OCV10/'YO I ~~O~~~:;~;~ I " OF

'".I:.

TUBE SAMPLE
("1.1 AI.IChk Ag B~:\ -'No. No. Ca Cr- ell Fe K

1 A 1. ()~~'7~':~6 0,,020 -- <:::=. 1B',1 1,,600 30 24 3" 5:5 4.46

2 A 10:l"7~~7 0,,010 -- <5 (,;>:;)~\ ~~ .. ::'='40 44 72 5.01 1.96

3 A 10~1-;2B O .. O~~::l - <~=a 540 9. ;~90 :;;:')8 83 5.61 O .. 8~·~

4 A 1057;:~9 () .. O~·~5 - <~j 269 10.340 417 133 5 .. 3"./' 0.13

5 A 1 0~.i"/30 0.030 - <5 4B~;8 7,,510 6"7~-: 138 6,,:55 0 .. :3~;.='

6 A 10~_i731 0,,010 - <5 1005 2 .. 820 636 114 6,,78 0.97 I
7 A 105732 0,,030 O. O;:~O <5 ~3~:)~) 10,,620 414 101 4" 7::, 0,,05 I

r" 1057;;;3
I

8 <0,,008 - <~.l 91.17 -;" 100 47 l j 95 5,,89 OIlI.~:2 I
9 A 1057:':;4 0" 0;,0 -- <::.~ BU3 7.990 4..:12 83 5,,56 o II ~-;~:~

10 (., :1.O:173~j O. (nO ._- <5 1~~3B 1;:~.150 403 111 ~.lnl::'l O,,2U
I

11 A 105736 0 .. 025 - <5 664 9.050 ~~O7 80 5.~~8 0" 3;-:,

12 A 10~\-7TI 0.030 - <5 8<;'6 7,,950 I.jOB 79 4 .. 92 O.K;

13
,

A 10~\73B On O~~5 - <5 12BB :1.0,,930 :L1B 34 4.71 0" 6:,

14 A lO~~/'39 o II O~~5 - <~l 1033 f) II ~=a90 ~~l{~ 50 5,,78 1..19

15 A 10~.\7l.jO 0.020 .... <5 ',9"7 l;~:li,O ;;;41 105 4 .. 24 o n :::~:1.

16 A 10~\7ll1 0,,015 - <5 7~j:) 3 .. 240 ~.1;;:~9 66 6 .. 33 0 .. ~;.='B

17 A 10~.i"742 0.010 -- <5 783 8.780 360 113 5.38 0 .. ~1::'1

18 A 10~\743 0. O;:~O - <~:o. 65;;; 6,,460 ::"36 6~1 6.16 <O .. OEl

19 A 10~\744 0"O;:~5 - <5 13~?5 "7 .. "720 5~'~:1, 63 5.91 <0.05

20 A 10::;74~\ 0 .. 020 - <5 16<,9 8.080 ll69 68 5.60 0,,11

21 A 105-N6 0.015 - <5 4690 7.060 6c'\B 136 6 .. 12 o. ;;)l.j

22 A 10~'\747 0,.020 - -::::::' 123B ',,,'/40 <,II 124 5.63 0" ;~o

23 A 10~i'7l.m 0,,010 0.020 <5 4(l~:"\ I~ " '7:';0 130 119 5.07 1.90

24 A 1. 0~.i'749 0.020 - <::'l 5~:~1 4 .. <,30 ~.\ 1 47 ~l.. 4"7 1,,';>6

25 A 10~\'750 0,,01.0 .- <5 679 ~:~ .. ~~OO B7 60 ;":L. ~::'5 ~~ .. ;":i~~

A Di~ision 01 Inchcape Inspection and Testing Services Australia Ply, LId.

ANALYTICAL DATA

AUTHOAISEO~
.OFFICEA

1350713

CLIENT ORDER No PAGEREPORT DATEREPORT NUMBER

ANALABS

SAMPLE PREFIX

Results In ppm unless otherWise speCIfied
T '" element present; bur concentration 100 low 10 measure
X " element concentration is below detection limit
-" elemenl not determined

I,
I
I
I
I
I
I
I
I
I
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I
I
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I
I
I
I



AUTHOAISED~
OFFICEA .

135030

CLIENT ORDER N PAGEREPORT DATEREPORT NUMBER

ANALYTICAL DATA

ANALABS
A Division 01 Inchc3pe '''5p~ion and Testing Services Australia Ply. LId.

SAMPLE PREFIX

Results In ppm unless otherWise speclhed
T = element present: but concentration 100 low 10 measure
X = element concentration is belOW detection limit
- = element not derermined

· 0

I '799.66.08.07388 0;:V10/90 I 202~':)2 I ~)
OF 8

SAMPLE B,~i
.C.·.· ....... iCuNo Au AuChk Ag .... cc ·.cCac;ic er- e. Fe J<

A :1.0~.'75l <O"OOB ._. <5 ~):1. ~.l 6,,070 43 6" 5 .:;;~8 1.98,)

A :1.()5"7~52 0 .. O:;;~O - <5 5~;~4 5 .. 2:10 48 ~~6 5 .. 44 ~~ .. l~)

A :1.O~i753 0 .. 020 .- <5 402 6 .. 920 40 34 4.9'1 1. 55

A lO~r7~\4 0.01~.\ - <5 :3J.6 6. l70 ~34 20 5 .. 29 1 .. 21

A lO~1755 O .. O2~~ - <5 36~1 6.290 :;:~8 18 '1.80 1,,86

A 105756 0.020 - <5 1.130 6.060 2"7 13 5 .. 25 2 .. ~~O

!~1 :LO~1'7~l'7 0.010 - <~l 54~:1 5,,000 ....1··1 12 4.49 ~.~ .. ("TO.t:..L

:;:) lO5758 o. UJ.., .- <. .J 'HN ,) .. <J':>'O "'tl .c:: ...:. ,j .. ,. '" .11::.. .. J.b

.'l 10:)/;'7' o ,,()1::> <,':' ':'1I:f.,;;' q .. l~)O 7'0 L/ .J .. .J,L. ,).Ul

C) lO5760 O .. ()~::5 <~ 6tl~' _' .. ':>',)0 J.16 t., '.. "'""- 0.':>'0

;'2l lO'5761 <0,,008 <5 935 ~~ II 710 601 116 6.63 0 .. '16

A lO~i"762 <0.008 <5 530 3 n !..='~;:O 78 :51 ;:'.76 "c;' .. 6~:"l

A 10~\"76;:, 0.010 <5 570 ~!. 090 4~l 39 2 .. 66 ~: .. "7l~

A 1 0 ~\"764 0.010 O.Ol~' <5 31.10 ~:3 .. "750 2~~4 25 2 .. 95 :1... 85

.:4 10~\765 () .. 03~j - <5 376 3. ~\60 18:;;~ 2B 3."70 2 .. 0f.~

.~ :1. 0 ~i"766 0.015 - <5 8~~6 1 .. 550 I.~ ~l 'Itl 3 .. 42 I.~ .. 45

,::':} l.O:'"767 O.Ol~.\ - <5 ~)3~~ 4.500 195 30 3 .. 66 1.70

A 105768 0 .. 010 - <5 270 3 .. ::,80 ~::L (9 ':'1"\ ::>.07 1. tlO,c:' ..:'

'1 10~i76'? 0,,010 - <5 3B~~ 4,,540 '"l'~I:' "')''.1 3.51.1 :2 .. 1;~...:...c.:. ...' ....-
,

10~.i"770 0.015 - <5 302 5.590 23~':~ 3'1 3.66 1.86;-1

'1 10~\T71 <O.OOB .- <5 239 5 .. 690 30'1 ~'~8 ~.~. 89 j, • 4~\

,'" :1. 0 ~.~ "77~·~ O .. O~~~\ - <3 290 tl.900 2~)~5
--,,', 3 .. 12 :L .. ~; ~:'.r:.',

"
lO~.\/'"7~3 O. O~~O - <5 ~~97 3"B90 ~~~:~ 1 '10 2 .. 40 1 .f.1fj

!:::j 1057'74 <0 .. 008 - -:::::'1 :::~19 5.100 20~·:) 40 ~~ .. 66 1.40

..:) 10~\"775 O.Ol~\ - <5 2;:~(y 4.100 ~~4b 30 3.41 1 7 ...... .J .... )

.-

fYiJ
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I,



SAMPLE PREFIX . REPORT NUMBER REPORT DATE CLIENTOADEA No. PAGE

I 999 .. 66. ()13 .. 07313G ()3/10/';>0 ~~O232 [4 OF 13

<,.·....0,2.· .·. .".";.':U': ifni:: :c'" Cr;':\\r-"riC; •. Au A"Chk
":'~'.'":'''''''t:·!t'c, Cu K

A 10~\776 0 .. ()l5 - <5 2~'a2 3.980 2013 26 3 .. :..=a9 1 .. 49

·A 10577/' 0 .. 025 - <~~ ;~48 4 .. 290 276 26 ~·~.9~l 1 .. 62

A 10:5778 0 .. O~':~::l - <:5 28~~ 3.550 Z:':'lO 19 3.4:5 1.6;3

A 10~\7'79 0 .. 020 _. ·<5 24() 3.760 ~~65 33 ~." ...,..., 1 • '~7uuLL

A 10~,7BO 0.020 0 .. 02~l <5 302 3.5:50 23(1' 36 3.63 1.Bi!

A 105713:1. 0.020 - <5 41::; 4.040 ~~4B 3~ 3.46 1.8B

I

DETECTIO~I 0.000 0.0013 :5 ~ 0.00:5 10 L=) 0 .. 01 O .. O~\

UI'IITS ppm ppm ppm ppm ., ppm ppm :,.~ '.''. '.
METHOD 309 ;30';> ~~Ol ~~Ol 201 20:1. 201 ~~Ol 201

t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

06v

ANALABS
A Di'iision ot Inchcape: InSpection and Testing Ser"ices Auslralla Pty. Ltd

.... ".,. "':>"'.. ",', ,

ANALYTICAL DATA

Results In ppm unless otherwise specified
T = ,element present; but concenlrallon too low 10 measure
X = element concenlral10n IS belowdetechon limit
....:...=·elemenl not determined' , '", -' -

135G81

",UTHORrSED~
,,;)OFFICER



AUTHORISED~
OFFICER.

'-'

135082

CLJENT ORDER No PAGEREPORT DATEREPORT NUMBER

ANALYTICAL DATA
SAMPLE PREFIX

A Division of Inchcape InsDection and Testing Services Australia Pty.lId.

ANALABS

Results In ppm unless otherwl P
T = element present; but concentration 100 low to measure
X = element concen\ralion is below detection limit
- = element not determined

I 'n? .. 66.08. OTJBB 03/10/90 I 202~'::;~'~ I 5 OF 8

TUBE SAMPLE ....
F'bNo. No. Ml.l Mn 1'10/..':\ Nb .... Ti y Zn Zr

1 A 10~Y101 '+ n 4;~O <!;l 1 9 ~(';~ n :)00 <:1.0 186 2505 HI 2031.t 86

2 A 105702 1.160 "742 0.045 :1.2 <100 6223 ~':)5 3~)() J.:I.7

3 A 105703 1.660 1580 0 .. 083 <10 <100 ~j:') ~;3 2<9 1 ~\4 86

4 A 105704 1.740 1415 0.058 <10 <100 '~608 26 116 9~~

5 A 10~'\"70~l 1.880 l.109 0.059 <10 <100 4331 26 86 92

6 A 10~\706 1. .. 750 970 0.053 <10 <100 4036 ~"l 171 '74

7 A 105707 :;;.7;;;0 710 O.B69 10 <100 3820 19 7£.~ 69

8 A 105708 5 .. 760 61B ~~ .. 270 <10 <100 t.t206 .... ,.~ 9'- 74 I..c:. .::' .J

9 A 105709 5u 3~~O 75B 3.340 <10 <100 4"·\'"·\"'" .... '""1 1 ........ 71~.. "'- ..) £'.11:' ....h.)

10 A 10 ~i"71. 0 2 .. 6"10 1402 0.076 <1.0 <100 2124 1 '7 180 99

11 A 10~\'/1l il.940 701 3 .. 430 <10 <100 42~~2
,.~ .., 89 '75,,:'.f:'

12 A 1.05712 1I.510 774 ;·J.360 <10 <100 372~') 20 1'":\"\ 611~.c:'

13 A 105"71.:;; 1I.540 B41 3,,060 <10 <100 40:;;9 ~J" 154 6B.&:.L..

14 A 105714 4.300 841 ~:L.210 <10 <100 4126 "':\',') 9 il 68~,-

15 A 1.0~\715 :;; .100 :1.178 1..910 <10 <100 396~':~ 26 8 il '/1

16 A 10~\716 O. 4~~0 593 1 .9';>0 <10 <100 9;;;7 24 ~jl 6:3

17 A 105717 0.605 717 1.530 <10 <100 1365 2<y 59 88

18 A 10~\718 0.972 6:;ll. 0.405 <10 <100 2038 37 117 128

19 A 10~;719 1.:;150 752 0.078 <10 17~'~ :"5455 25 673 112

20 A 10~'7~~O 2.400 IB83 0 .. 392 <:1.0 <100 :"5755 21. 8'" 96.-
21 A 10~.l'721 1. 450 70B 0.079 <10 <100 3098 25 305 98

22 A l()5·7~·~2 1.550 621 0.1.79 <10 <100 3::")5i• 2i~ 192 11.1.

23 A :t 0 5 '.7~~;'::; 1.370 il09 0 .. 251 <:1.0 <100 371~~ 24 ~~9B 10fJ

24 A 10~.l"7;:~t.~ l .. ~3;;~O 4·oy·... 0.260 <10 <100 366;'5 2~, ~~54 :1.17,).c:,

25 A 1.0~\725 1 .. 370 454 0.766 <10 100 36~~"7 28 404 1. i~ ~~

·se s eci'ied ... ..

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
II



I 9?9.66.0B.07388 0;':>/ 10/<;>0 I 2023~:: I 6 OF 8
SAMPLE

/I"I(J 1 M,., ...
i,,!a )Hii .·:~bi:iHHI. riF'poi T:i. /! '( ilW; 'No. . . Zn Z".

~\ 1()5"7~'6 l .. ;;,50 26:3 0 .. i9';> 12 <lOO 34"78 41 216 .......:- I~;

&:".),.1

" 10::'~727 2 .. ~·~70 34"7 2 .. 380 <10 <100 413B 29 268 :1.54

A 105"7:;:~8 2.260 1060 2 .. 440 <10 <100 ;~~jO :I. 17 234 64

A l05'729 ~~ .. 6BO to"79 2.91.0 <10 <100 2189 14 2:;~() 40

A lO~\]30 4 .. 460 1645 :L. ;,50 <10 <100 2l:1'7~·:~ 13 272 ::11

'1 10~i731 q .. ~3~lO 6426 ;~ .. 490 <10 J.72 25~-:1 18 1995 "78 I
A :I.()~1)·3~~ ~~ .. 860 :L;~'76 2 .. 960 <lO <100 2551 19 2~)1 6';>

'-::l lO~:l73~3 4. :1."70 :1.::;:39 ~~ u 050 <10 <lOO ;:~81 "7 18 274 BO
I

A 105734 I~ • ';>"70 13~j8 1.960 <lO <100 2620 16 204 7'0 i,. !

:':l 1()~.l73~1 4.510 1461 1 .. '770 <10 <100 23"7f.J 15 253 65 I
q 1057c16 ::l. 190 :1. ;',:1. 0 ;:~. 960 <lO <100 2363 l6 400 59

;::1 :l.0~i73"7 2 .. 630 1000 2 .. 450 <:1.0 <100 2~'3() 10 321 B6

A 1057c1El ~~ .. 5BO 14B(.1 ;~. 080 <10 <100 2566 '0- 218 lOB.£.~)

:.:::, lO~\739 ::') .. :l60 1080' :1..9"70 <10 112 30"75 24 437 119

"1 100\"7I~0 3.740 L,B::l 1.920 <1.0 <100 2107 14 487 ~;B

.0) 105741 5 .. ;~:)() 900 ~~ .. 530 <10 100 30 ~j~3 15 413 53

A 105742 2 .. c,~50 1.:':,09 ~~. 780 <1.0 <100 2602 14 164 47

;;:l 10~i"7"3 5.010 1 1 7';> ~~ .. :C::~70 <1.0 <100 3317 14 ~~60 6:;:~

A 10~i"744 4 .. BbO Llll 2.160 <10 <100 3~)2:J. 1. ,;> 30~~ 6:5

·:1 105"745 5 .. :t.l0 :1.;,6:1. :;~ .. O30 <:t.O <100 2941 16 206 55

'" :t.O~i"7l~6 " .2'70 15"70 1.340 <10 <100 2"797 U 261 48

:··l lO~.;747 (.1.070 1464 1 .. 360 <10 <100 ~?b23 13 203 50

A 105"748 ;~.1.10 9B3 0.885 <:to 463 ~)2:L I.. ~........, :t65 97£'lC:.

·::1 :l.0~\749 2 .. 240 BEl9 1.280 <:to <100 4579 .. , C:" 168 142>L. ..~

::) 1057~.i0 1.300 ;549 0 .. 237 <1.0 <100 353~) 22 ~~O7 :lO4

A Divisional Inchcape Inspeclion end Testing Services Ausllstia Ply_ Ltd

ANALYTICAL DATA

ANALABS

AUTHORISED~. ~
OFFICER ..... ~

CLIENT ORDER No PAGE

135083

REPORT DATEREPORT NUMBERSAMPLE PREFIX

Results In ppm unless otherWise specll,ed
T '" element present: but concentration too low to measure
X = element concentration is Oelow detection limit
- = element not determined

oat.:

I

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



OFFICER~

13508j

L

CLIENT ORDER No PAGEREPORT DATE

ANALABS

REPORT NUMBER

ANALYTICAL DATA

A Division of Inchcape Inspection and Tesllng Services Auslralia Ply Ltd

SAMPLE PREFIX

- - element not determmed

1 'l<)',,, 66" OB" 07elBB Oei/:I. 0/<)0 I 202:)~'~ 1/ OF B
I

TUBE SAMPLE ••
No. No 11g l"'In Na Nb ... Pb Ti. y Zn 2"

1
(~ 10 !Y7 ~, 1 2 .. :1.70 :J.19~·:~ O,,76;! <10 <:1.00 4204 ~.. 137 1~~7"c:',)

2 A :1. () ~l"7 ~:l;~ ~.~ .. 6::')0 1317 0 .. ~::'98 11 <1.00 4286 22 161 13D

3 A :J.O~175;·:) 2,,090 10B7 1.1.10 <10 <100 4075 23 160 :t ~'~'l

4 A 1. 0 ~.; 7 ~.;4 2 .. ::;'10 962 1. (,150 lO <100 4238 23 21? 1:'l5

5 A 1.0~.;755 ;:~" 460 :1.0(~2 O.B48 <10 <100 ;3846 ...".... 129 1.27.:...>

6 A 105756 ;:~" 1 :'50 1. ;~86 0,,715 <1.0 <100 3621 ~~1 121 lOO

7 A l O~1'7::,7 2 .. 290 1903 0.364 <10 <100 3498 ~~O 65 89

..-
A 105'758 ~~l~29 0.061 <10 <100 2558 20 50 748 1 .. "720 ,,

9 A 1 O:':;7~.;(J 1,,740 1"75:::) o .14~; <10 <.tOO 2584 24 65 9~)

10 A :I. 0 ~i760 4. ;'l40 7::;9 3 .. 220 <.to <100 ;3646 20 127 6::l

11 (~ 10~\761 ,q .. ~;60 t')333 ~~" 470 <10 17"7 ~~446 18 1972 76

12 A :I.057f.)~~ 2.060 l ;~84 0 .. 324 <10 <100 2611 24 95 10 ;,i

13 A :J.O~;7·b3 1 .. ~~60 5::)::') 0.0136 1 ~. 181 2646 320 230 142,.'

14 A l05764 2 .. ::)I.~O 1127 O.OFI -<10 <100 1818 16 ~=)67 B~:,l

15 A 10~;7b~1 2 .. 950 1360 0.080 <1.0 <100 2098 17 263 :1.01

16 A 105766 2,,:1,70 ~)16 0.10(,1 15 ~~~35 ;':>0::>'7 36 248 191

17 A 10:'\'767 3,,0<)0 1244 0.07'7 1" <100 1831 14 119 83o.

18 A 105768 2n2(?O 983 0.059 <10 <100 1712 If.1 140 71

19 A lO576'l :;;~ .. 720 133f.1 0.072 <10 1(,11 2103 18 182 9"7

20 A 105770 3.1<)0 985 0,,103 <10 100 2300 17 421 95

21 A J.0~\7'71 ~~ .. 650 l6El7 0.0~'\6 <:to <100 1421 15 62 4::")

. 22 A 105772 2 .. 820 l;:~t3~) 0.064 <10 <:1.00 1596 13 83 77

23 A :1,O;.i77el ;,' .180 9::>8 0,,056 <10 <100 1600 12 194 '70

24 A IO~,\'77(,1 2 .. 510 1el67 O,,05B <10 <100 If.14'7 1f.1 140 6'0)
0,

25 A 10~iT75 ~~. 070 1129 0,,072 <10 <100 :1.'746 :J. ~) 204 76
Results in ppm unless otherwise speCilied , ·'iUi ; " .

".
.. "

T ~ element present; bulconcentration 100 ,.,

X ~ element concentration is below deteclion- limit 'AUTHORISED -
-
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13508;)

··CLlENT ORDER No PAGEREPORT DATE·REPORT NUMBER

ANALYTICAL DATA
SAMPLE PREFIX

A Division of Inchcaoa Inspection and Testing Services Australis Ply;Lld

ANALABS

Results In ppm unless otherwise specified
T = element present; but concentration too low to measure
X = element concentration is betowdetectionliry"lil
- = element not determined

I 'Y99 .. 66 .. 08 .. OT'lBB O:":>/:L 0/90T;~0232 18 OF S

I
SAMPLE

.

INbi'iil'i! p~<~~'····i ••••• .
• ••rig Mn .Na ... <.> fy·.···· Zn ZrNo. f."". ;.

!A :L0~\T76 ~.~ .. 890 1()'I'Y 0.066 <10 <:LOO 1913 15 101 86

iA 10~.\777 2.530 1139 0.078 <10 <100 189:·:1 14 104 7'1

IA 105778 2.990 10;~1 0.115 <10 <100 .20"76 14 262 9'·'.<:.

IA 10~i779 2 .. 910 979 0.145 <10 lOO ~~O14 1'1 403 8~··'L

'A 105780 :,.140 971 0.103 <10 :LOO 2:;;~76 16 39~~ <j)~:

!A 10~\781 3 .. 040 1:T19 0.073 <10 <10() 2:1. ~j() 16 U.7 97

:DETECTHlI~ o .. oo::c::--: 15 0.005 :LO 100 10 :L ~ 5

LJI~ITS
., ppm ~.~ ppm pp,n ppm ppm ppm ppm'0

~IETH()D ~~Ol 201 201 201 .201 201 20:L 201 201
.
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The three samples of standard mater1al analysed in the batch of
MXRD 1 samples by ICP-DES and 30g fusion/AAS actually returned
results in the following ranges:

A.McNelll (pers. comm.) has advlsed that th1s standard materlal
ls expected to return analytlcal results wlthln the followlng
ranges when analysed by AAS and XRF methods:

The materlal used as an external analytlcal standard In the
batch of MXRD 1 s1de grlnd flllet samples (Sample Numbers:
105701,105731,105761) was supplled by Aberfoyle Exploratlon P/L.

13508b

(g/t by fusion/AASl

(ppm by ICP-OES)

AppendlX III-c

Analyt1cal Standard Kater1al

Cu 115 - 130 (ppm by AAS)
Pb 180 - 250 "
Zn 2300 2400 "
Ag <0.5 "
Au <0.008 "

Ba 1100 - 1300 (ppm by XRFl
As 15 - 22 "
T1 2450 - 2500 "
Cr 920 - 960 "
Zr 80 - 90 "

Range Mean S.D.

Cu 114 - 116 115 1
Pb 172 - 186 178 7
Zn 1972 - 2034 2003 31
Ag all <0.5 <0.5
Ba 935 - 1043 994 55
T1 2446 - 2521 2491 40
Cr 636 - 725 681 45
Zr 76 - 86 80 5

Au <0.008 - 0.01

From these few results it may be tentatively concluded that the
ICP method has produced similar results for Cu,Pb,Ag and Ti but
rather low ish values for Zn,Ba and Cr than the more commonly
applied methods of AAS and XRF.
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Appendix IV:

A.J. Crawford, 1990;

Report on Geochemistry and Implications of Lavas in
Dept of Mines Drillhole MXRD-1 on Outokumpu EL 14/85,

Mt cattley
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REPORT ON GEOCHEMISTRY AND IMPLICATIONS OF THE
LAVAS IN DEPT OF MINES DRILLHOLE MXRD-1 ON

OUTUKUpJlPU 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-I 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:

I: 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 is 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-I, 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 IS equivalent

stratigraphically to the "Mixed Sequence" of the Que-Hellyer region, that
host both the Que and Hellyer VMS deposits.



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, I 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. I also offer some
comments on the philosophy of correlations in volcanic terrains.

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 I 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 I provide:
1: a Iithochemical 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.
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LITHOLOGICAL LOG: MXRD-1 (Mt Cattley): W. Herrmann
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DEPTH (m)

o - 184.6

184.6-225.2
225.2-292.4
292.4-301.5
301.5-305
305-352.6
352.6-355.5
355.5-525.2
525.2-525.5
525.5-597.8
597.8-598
598-608.4
608.4-610.2
610.2-626.7
626.7-628.3
628.3-750EOH

MXRD-I Correlations

LITHOTYPE

Tertiary basalts and lava breccias

Turbiditic siltstones and greywackes
Dolerite intrusion
Felsic pumiceous tuff-breccias

Mixed felsic epiclastic-black 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 volcaniclastic siltstone

Turbiditic greywacke and siltstone
Pumiceous epiclastic jumble breccia

Turbiditic greywacke and siltstone

2



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

1: Ti02, Zr and Ti/Zr. For the Mount Read Volcanics (MRV), and most other
suites of arc-related lavas I am familiar with, Nb data is useless, due
mainly to its low abundance levels in arc-type lavas. I suggest that it is
not worth the expense of analyzing for Nb. I rarely use Y abundances for
diagnostic geochemistry. XRF data seems fairly sloppy, and for the MRV I
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 - Si02 diagram for the Central Volcanic Complex
lavas, a data spread much greater than that for much more 'mobile'
elements such as CaO (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.

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,
Sa .. ) are all mobile to some extent during both regional burial
metamorphism, and more localized hydrothermal alteration. Therefore, in
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 Expln., 1990), I have found that the following
elements and ratios are most useful.

3MXRD-l Correlations
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Figure 2: Y-Si02 and CaO-Si02 plots for Central Volcanic Complex
Groups I (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 Si02. 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.



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 5i02 abundances. FeO abundances are useful, as
FeO vs 5i02 for any group of fairly unaltered Mt Read Volcanics forms a
tight inverse correlation (Fig. 3); if FeO falls above the line shown in

3: Due to the expense and time (-1 month to get data) involved in
obtaining REE analyses, I 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 basalts (eg W of Hellyer) at a given MgO content,
P205 abundances generally increase upwards in the pile.

4MXRD-l Correlations

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), I can split 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.

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 TilZr = 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 P205 contents as this MCH-1 unit,
but the Placer basalts have Cr abundances usually in excess of 500ppm,
and cannot be the same unit.
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Figure 3: FeO* versus Si02 plot for all analyzed "well-preserved"
Mount Read Volcanics, showing the well-defined negative correlation
defined as FeO* d"ecreases in abundance during fractionation. Any
sample plotting above the trend might be suspected to show minor
pyrite- or magnetite alteration.



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 Ti02/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.

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.

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. Firstly,

anybody who has worked in a modern arc-type volcano-tectonic 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 extensive 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

5
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Figure 4a-d: Immobile element varIatlon 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.



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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Figure 5: . Discrimination diagrams using immobile elements Ti, Zr, Cr
and P, showing that distinct compositional lava units within a drilled
sequence of lavas (in this case, a hole W of Hellyer) can be clearly
distinguished, and thus correlated between holes and regionally.
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volcanism in such a volcano-tectonic rift was fault-controlled 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 ?). Presently, I don't 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 Ti02, 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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COMPOSITIONAL GROUPING OF LAVAS IN MXRD·1

CORRELATION OF THE MXRD·1 SEQUENCE

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

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

13
~1~'
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7MXRD-l Correlations

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 shale
- siltstone sequence. This succession is very reminiscent of that which
hosts the major VMS deposits at Que Rv and Hellyer. In the following
pages, an attempt is made using available data to prove this correlation
with the Hellyer stratigraphy, and hopefully, enhance the exploration

potential of this area.

2: data for the lavas around Hellyer and in the Mines Dept hole MCH·1 at Mt
Charter (Corbett and Komyshan 1989; Stolz and Large, AMIRA Report

. August 1988),

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 CaUley on Outukumpu's Mt
Cattley EL 14/85 can be compared with

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 MgO, FeO etc abundances. Normally, extent of
alteration can be judged by a rock's loss-on-ignition contents; these are
unavailable 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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1: it's value decreases relatively smoothly in any comagmatic lava suite
from basalt through to rhyolite (Fig. 6a), and

From the data supplied for the dolerite and lava-lava breccia units
logged in MXRD-1, I 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):

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 TilZr is selected as the most useful and informative

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

2: within the basalt compositional range (broadly 45-55% Si02), 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% MgO (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
TilZr 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.

8
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Samples analyzed with 10-12% CaO (for
Units 2 and 3) might reasonably be expected to
(veining?).
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petrographic information.
instance, some of those in
have high calcite contents
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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% MgO 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.

Figure 6a: Si02 versus TilZr diagram for Central Volcanic Complex
lavas from the Mount Read Volcanics. The general decrease in Ti/Zr
with increasing fractionation within a suite enables correct
characterization of highly altered lavas (eg chloritized dacites that
might otherwise be judged to be andesitic to basaltic based on hand
specimen interpretation).
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Figur$ 7. Lithochemicallog of drillhole MXRD-1, Mt Cattley EL 14185
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UNIT 2: A section between 360.6m to 380m logged as pillowed andesitic
lavas. These have TilZr 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 MgO
contents in this unit (2.3-2.8%), and especially in Units 3-5, are puzzling
and suggest some strong alteration, or problems with the ICP analytical

CHEMICAL STRATIGRAPHY OF IGNEOUS ROCKS IN MXRD-1

UNIT DEPTH(m) OfoTi02 Zr (ppm) TilZr OfoMgO 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 0.44-0.55 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 FeO 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 Hellyer
basalt correlates in this hole, especially with Unit 5. It· is also
compositionally similar in some respects to the dolerites occurring

around Hellyer Mine and W of Mt Charter (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, Ti02, 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.

10
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UNIT 6: From 530-598m, a uniform almost aphyric andesitic lava occurs.
This has low Cr contents (22-48ppm), TilZr = 30-39 and MgO contents <3%.

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 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 MgO contents (2.9-5%), and implying, in my
mind, an analytical problem. However, Ti/Zr values all fall from 35-40
and suggest basaltic precursors.

13510(1
1 1MXRD-l Correlations

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%). I also note that the Cr contents analyzed by Analabs
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. I 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 almost
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 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 Zrabundances at constant Ti levels. Two of the three analyzed
samples (sections) have CaO and Cr contents more like andesites than
basalts; this is in keeping with the higher Zr contents of these rocks.
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Figure 8 shows discrimination plots using only the elements P, Ti, Zr
Cr and MgO, 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 TilZr 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 drillholes 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
TilZr 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 drillholes 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

A large database of wholerock and trace element analyses of
representative least-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
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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, I attribute this to the
exceptionally poor quality of the ICP data for MgO and FeO; Zr, Cr and Ti02
abundances compare well, and I 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 summary, have no doubt that the sediment lava
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

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 unreliable, and P205 contents have
not been measured. Useful geochemical data for these lavas include the
following: Ti02 contents are mainly less than 0.55%, Ti/Zr values fall
between 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.
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Figure 8: Discrimination plots using P, Ti, Cr, Zr and MgO for the main
lithostratigraphic units within the Mount Read Volcanics.
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Figure 9: Discriminant diagrams (as in Figure 8) with data points for
the analyzed MXRD-I lavas added. Since ICP Cr abundances are 200­
300ppm less than true values (see text), the field of the MXRD-I
basalts would move upwards to overlap with the Hellyer-type basalt
field .
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GEOLOGICAL IMPLICATIONS and SITING FUTURE DRILLHOLES

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.

This scenario demands that a major fault 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 Rv,
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 ~hear zone (R. Berry, pers. comm.).

l4

Animal Creek Greywacke
dolerite cannot be simply
the region without more

MXRD-l Correlations

greywackes are analogues of the
further south. Only the intrusive
correlated with other dolerites in
detailed geochemical study.

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.
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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 I see it. First, a stratigraphic hole (wildcat!) similar in
design and intent to MXRD·1 might be planned, to essentially elucidate 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. It 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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The following Iithochemical 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 TilZr 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 10Am ­

57.7m, with TilZr = 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%

Ti02, 8.6% MgO and quite high P205 (0.53%).

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 Ltd., 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. I have not examined thin sections from this
hole:

Que Rv Shale
Dacitic lavas and lava breccias
Basaltic lavas/breccias (Siltstone 115.1-116m)
Basaltic lava breccia
Dacitic tuffs and lavas, flow banded
"Epiclastic Breccia' - dacitic
Basaltic lava and lava breccia
Sandstone
Dacitic lava breccias
Andesitic lavas and breccias
Dacitic lavas and lava breccias
Andesitic lavas/breccias,siltstone 491.5- 497.2m
Andesite lava
Basaltic lava breccia
Andesitic lava and lava breccia
Tuffs, tuffaceous sandstones
Animal Creek Greywacke

13511G
1 6

APPENDIX:

MXRD-l Correlations

o - 10.3m
10.3 • 57.7m
57.7 - 115.1m
116.0 - 120.5m

. 120.5 - 178.0m
178.0 - 195.7m
195.7 - 354.3m
354.3 - 359.7m
359.7 - 378.9m
378.9 - 399.8m
399.8 • 459.7m
459.7 • 491.5m
497.2 - 498.5m
498.5 - 500.8m
500.8 • 518.1m
518.1 - 561.7m
561.7 - 606.3m
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200m-

400m-

600m-

FIGURE Al

UNIT 1: Dil.citic lavas and ueccias \"lith HZr=8-10

1\
"'" UNIT 2: Pillowed and massive basaltic lavas and lava brecci:l.s

TiIZr=19-24 Cr=40lJ.60cppm
P205=0. 53%, TO 2=0.57 % at 8.6% Mgo

UNIT 3 Corbett and Komyshan's Mixed Sequence: Epk:lastic

\

sedimerts, one te.sat flow \"lith HZr=34; felsk: lavas and
tuffs wth TilZr= 8-1 o.
UNIT 4: Pillowed and massive basaltic lavas and lava

'*"*'*'~~,,\ breccias;TiIZr=34-44, Cr=50-7cppm, MgO bW(4.6%)
P205=0.37%, T02=1%

UNIT 5: a 15m thick basalt flow with TilZ r=16-1 8, Cr From
370-420pp11, P205 mainly 0.21-0.34%

UNIT 6: Evolved andesitic lava Vvith HZr=11-14, <20ppm Cr

UNIT 7: Andestk: lavas wth slightly higher HZr (16-18) and Cr
abunclances (15-4cppm)

UNIT 8: frn of sitstone followed Dt 1.5m of
andeste lava wth Ti1Zr=20 and 30ppm Cr,
followed by a basaltic lava \"lith HZr=35, then
another 1Em thk:k andesite with TiIZr=22-25.

MCH-l



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 TilZr 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.

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 TilZr = 8-10.

Unit 4 includes a thick sequence of pillow basalts from 197m to 354.3m.
These· have TilZr 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 10w-MgO (4,6%) basalt with relatively high Ti02
(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
Ti/Zr = 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 TilZr
= 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.
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dacite
andesite

Plag+augite-phyric
Plag+augite-phyric
Rhyodacite
Rhyodacite
Rhyodacite
Plag+augite-phyric dacite

Plag+augite-phyric dacite

Vesic. aphyric andesite
Vesic. aphyric andesite
Vesic. aphyric andesite
Vesic. aphyric andesite
Vesic. aphyric andesite
Vesicular bas. andesite
Vesic. aphyric andesite

MXRD-l Correlations

MT. CATTLEY LAVA SEQUENCE DRILLED ON EL 14/85

The following Iithologs 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
93.9
98.4
104.4
106.7
111
117.1
MCDD 3
103.0
104.3
118.2
121.5
122.4
126.0
128.7

MCDD 2
Compositions of MCDD 2 and 3 lavas are given in Table 1 (from

Crawford 1989). Volatile-free Si02 contents vary from 55.8% to 61.3%,

and MgO 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 31 m 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 K20 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 Ti02 contents decrease with

fractionation, as is typical of calc-alkaline andesites. CaO 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 altered than those in MCDD 2, as

indicated by the lower loss on ignition values. They range from andesites
with 62% Si02 and 4% MgO to rhyodacites with 72.5% 8i02 and 0.75% MgO.

Several distinct flows are clearly represented, including the thick banded
rhyodacite (eg. 122.4m) between 109.4 to 125.1 m, and dacites (eg.
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 Si02 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% Si02 and 4.5% versus 4% MgO). It is evident

that the MCDD 2 and 3 samples have dramatically different Ti/Zr, ZrlSc

and TiN ratios, and that the LREE contents of the MCDD 3 lava(s) are
three times those of the andesite from MCDD 2 at similar P20S 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 AM DEL-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 #111 m.
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 (TilZr = 20).
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Dr J.R. Bishop, 1990;

Interpretation of DHEM Survey, DOH MRB1 (MXRD 1),
Mt Cattley (E.L. 14/85)



by

TA'7MANIA 7~25-l:LLIOTT

OlJT/MG90/19
Dec .• 1990
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for

Dr J.R. Bishop

INTERPRETATION OF DHEM SURVEY,
DDH HRS1, HT CATTLEY (E.L. 14/85).

M ITR-b- GWP-U,SlCS P"Dl~
MINf.~L f,Xt'LOR.ATION AND -l;,NGINf:t:RlNG CDN'7VLTANT'7

Outokumpu Exploration Australia Pty Ltd
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MRB1 DHEM profile: loop 1.

EM field patterns: Tx loops MRB1/1 & MRB1/2.

MRB1 DHEM profile: loop 2.
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SUHMMARY

A DHEM survey has been carried out down DDH MRB1 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
extension of the host rocks to the nearby Que River and
Hellyer deposits. Th~ 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. is held under a joint
venture between Pancontinental Mining 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 Aberfoy le' s '!"Iacintosh'
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, 0.4% Cu, 160g/t Ag & 2.3g/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 ill Bishop (19891,
which reports on results of earlier drill hole EM (DHEM)
surveys.

MRS1, drilled in mid 1990 to a depth of about 750m, 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 (1990). The hole
passed through 184m of Tertiary basalt before entering Camb­
rian sediments and volcanics. These inclUded approximately
50m of black shales between 305m and 353m. The local struc­
ture has been interpreted as a south plunging syncline with
MRB1 near the base of the eastern limb. Figure 2 sllows a
north-south cross-section by Herrmanll.

This report presents the results of a DHEM survey down DOH
MRS1 from two transmitting loops in November, 1990.

SURVEY DETAILS

The survey was carried out by McSkimming-Geophysics using a
Mk 2Sirotem. 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 350m x 450m; loop 2 was 400m x 450m
along the grid lines (Figure 3). A current of apprOXimately
12 amps was used in both loops. Figure 4 shows cross
sections of the EM field patterns from the two loops.
Elevated values, probably caused by the conductive 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 5 & 6). This is not
suitable for any quantitative interpretation but allows for
anomaly recognition.

3
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INTERPRETATION

The loop 1 results are quite noisy, with a number of small
local 'spikes'. These are due to 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 10m was used, with loop 1 read to 710m and loop
2 to 730m.

The noise from loop 1 has degraded the data, but has not
obscured the broad subtle high centred at around 180m. This
is similar to the shallow response in MCDD4 reported by
Bishop (1989) and is attributed to a response from
unconsolidated sediments wi thin the Tertiary basal ts.
Another' possible weak response lies near 350m. This
coinc.ides with the black shales and some petrophysical
measurements were made of core samples (Table 1). These
showed the shales to be barely conductive (0.2 S/m). but a
thickness of 50m gives a conductance of 10 S from which a
response may be expected. (These measurements also showed
that the shales have a significant IP 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: none was 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 100m for an economic
deposit (perhaps as little as 1 million tonnes so close to
Hellyer), drill hole 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. H. Bishop
Dec., 1Y90
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Table 1

48.

37.

108.

147.

(mrad)

IP Effect
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67.

500.

113.

1418.

Resist.
(1Hz)

(ohm.m)

0.1

0.3

0.2

0.2

Conduct.
(2.5MHz)

(S/m)

o

o

o

Apparent
Porosity

( % )

2.74

2.72

2.70

2.72

Dry Bulk
Density
(t/m3)

351

PETROPHYSICAL MEASUHEMENTS

46/4

46/3 335

46/1 306

( m )

Measurements made at the University of Sydney Petrophysical
Laboratory. Nov .• 1990.

46/2 320

Li tho logy : . black' shale

Sample Depth
no.
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E.L. 11t!'6), (HtG..Tf/:J)
MRBI

DHEtvj StiR VEl{

T){ L.,cp R.!>it;.ns:

11050.
10640.
10470.
10=:.80 _
10870.
10';150.

11600.
11200.
1120(1.
11600.

Nor"thing

grid)

MR81 LOOP COORDINATES

Tx 1t' 2.

10640.
10460.
10680.
10830.
11000.
10750.

10750.
10750.
11200.
11200.

Eas"ting

LOOP 1

LOOP 2
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Appendix VI:

S.Collins, 1990;

Mt. Cattley Geophysical Review



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

1/ The Gefinex system which was surveyed 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 understanding 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 MCDD5 can be identified clearly as a bed of weakly
conducting pyritic siltstone. The source 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 layer 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
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constant somewhat doubtful though the fact that the decay appears to
be clearly exponential gives confidence to it. The surface EM3?
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 EM3? loops were found to
have been almost optimally located for such a conductor and no
response is 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 horizon. 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 geological units. The gravity technique
like the magnetic technique would be very adversely effected by the
variable thickness 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 IF 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 IF souces within the basalt. I do not have
any information on this but it is likely that John Bishop with his
better local knowledge will know. The use of IF in this manner would
have to weighed against the cost of further drilling, but it is likely
that a carefully run IF survey could aid the location of further
drilling to the extent that it becomes cost effective. The cost of
dipole-dipole IF 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 lines 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 EM3? 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 not 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 is from surface conductors. Thus the EM data is not of use for
stratigraphic mapping in its current state. It may be of use 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 later 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
time data can be contoured. This may help trace the stratigraphy
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 geology where no previous work has been done or
where the transmitters were poorly coupled to the current geology.
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Appendix VII:

summary Geological Drill Logs:
SBDPs 10, 14, & 15



SBDP 10

SUMMARY GEOLOGICAL DRILL LOGS

Page 1

(W.Herrmann, Sept. 1990)

Tertiary basalt etc.
Quartz-feldspar-(biotite) Porphyry.
A compOSitionally and texturally unlform rock
conSisting of small equant phenocrysts of clear
quartz (10%) and feldspar (5-10%) and sparse
flakes of sericitlzed b10tite evenly dlstributed
In a flne grained felsic/glassy? matrlx of
pinklsh/orange/buff colour. Matrix 1s
extenslvely serlcitized to pale 011ve buff
colour in association with pervasive stress
fractures above 250m depth.
EOH.

Tertiary basalt and associated sediments.
m.g. Micaceous greywacke/lithicwacke.
Core loss, puggy and broken.
Felsic pumiceous/lithic tuff.
Felsic volcaniC breccia.
Felsic vitric and vitric/crystal tuffs.
Felsic pumiceous/lithic tuff.
Felsic lithicwacke.
Felsic vitric/crystal tuff.
Black slate.
Felsic volcaniC breccia.
Interbedded vitric, crystal/vitric tuffs, cherty
tuffaceous siltstones and minor felsic breccia
units.
Feldspar phyric, quartz amygdaloidal, Dacitic ?
extrUSive.
Interbedded vitric, crystal/vitric tuffs, cherty
tuffaceous siltstones and minor felSiC breccia
units.
Coarse rhyolitiC - dacitlc volcaniC breccla;
pink quartz + feldspar + biotite porphyry in
lower 4m closely resembles porphyry In SBDP 15.
Mass flow type felSiC breccia and llthicwacke.
Cherty vltr1c tuff and tuffaceous slltstone.
EOH.

Tertiary basalt.
Unconsolidated gravels and clay, minor lignite.
Felsic pumiceous/lithic breccia.
FelSic pumiceous tuff and intercalated felSic
cherty vitric tuff-siltstone.
EOH

- 650.2
- 688

Appendix VII

o - 135.4
135.4 - 286

286m

SBDP 15

321. 1

493.2 - 582.6

582.6 - 628.2

o - 206 (m)
206 - 248
248 - 316.3
316.3 - 321. 1

SBDP 14

o - 249.9
249.9 - 250.8
250.8 - 252.8
252.8 - 299
299 - 320.1
320. 1 - 391. 6
391. 6 - 396
396 - 402.4
402.4 - 411. 8
411.8-412.1
412.1 - 413.6
413.6 - 493.2

628.2 - 644

644
650.2
688
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