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PHOT'OGRAFHS

Andesitic lava., MNon-feldsparphyric and weakly vesicular.

Quartz porrhyry (pink-khaki} in contact with fine arkosic sandstone

{grey). Margin of quartz porphyry is sericite altered.

Switchback Volcaniclastic intersected in DDH MACD@W1. Pink to grey
fragments of dacite and wispy fragments of illite-sericite in grey
matrix of ash and chert,

Polymict basaltic mediun lapilli volcaniclastic. Note pale green
spots of fuchsite alteration.

Tuffaceous siltstone fram interpreted Hellyer Ore Position, HL~80.
Glassy andesite lava. 2pparent fragmental textwre due boulinage of
its perlitic textuwre. HL-8d.

Ardesite lava breccia with shaley matrix. Pale yellow flecks
within black shale are sphalerite HI~B80.

Basaltic volcaniclastic within hangingwall basalt lavas, MAC-4.

Polymict basaltic volcaniclastic, MAC4. Hpuivalent to HVS at
Hellyer. Andesite fragments in a cherty matrix visible in 355463.

Andesite lava breccia interpreted to be footwall to BHellyer Ore
Position in MACHA.
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1. SIMMARY

Areas of exploration activity on the Mackintosh Licence for the period
April 1984 to December 1985 are shown on Plate MAC122.

Work campleted included:

i 21990m of ore reserve delineation drilling on the Hellyer deposit. The
geological resource of the deposit as at 38/6/85 was:

Indicated 15mt @ $.42% Cu, 6.9% Pb, 13.0% Zn, 156 g/t Ag, 2.3 g/t Au.
Inferred 4mt grade indeterminate.

ii Completion of 29.4 line km of gridding for 20 line km of UTEM surveying
during the 1984/5 sumer season. (ne anomaly was detected and tested by
DDH MAC-D-334 .

iii Extensive 1:250@ scale mapping of the area between Hellyer and Que River
and eastwards to locate the ore horizon (the "Hellyer Qre Position")
defined by delineation drilling at Hellyer. High grade base metal
sulphide fragments occur in this unit. Determining the source of these
fragments is an important exploration objective.

iv Re-campilation and interpretation of 1:10009 scale licence geology in
plan and section. The continuation of the Hellyer ore position gr:Ld
south east of Que River is recammended.

v Drilling of three holes (114@m) to test the Hellyer ore position and
associated geophysical and geochemical anomalies. The ore position was
definitely intersected in two holes (MAC-D-0@1 MAC-D-004), both of which
contained EMS fragments, including 1.4m @ 9.35% Cu, 5.3% Pb, 4.5% Zn, 35
g/t Ag, 1.43 g/t Au in MAC-D-901.

vi Introduction of several new map series at l: 2500 and 1:1000 scale,
drafting of a new legend and creation of a drilling data base.

vii An investigation into methods of identifying rock types by trace element
analysis. It is likely that the Hellyer ore position can be identified
indirectly because of its position footwall to a distinctively chromium
rich basalt.
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INTRODUCTION

Exploration Licegce 2/78 (Mackintosh River) is divided into two parts,
Mackintosh (99km“) and Mackintosh East (35km”) (Fig. 1).

The Mackintosh Licence is subject to a joint venture between Aberfoyle
(99%) and Paringa Mining and Exp&oration Campany P.L.C. (18%). The
licence encloses QML 68M/84 (3km”) surrounding the Que River Mine and
subject to the Que River Joint Venture, and six lkm™ MLA's (86, 87, 88,
89, 99, 109M/84) over the Hellyer deposit and envircns. Development at
Hellyer is managed by Mackintosh Mining, a wholly owned subsidiary of
Boerfoyle, on behalf of a joint venture between Aberfoyle (99%) and
Paringa (19%). The location of the mining leases is shown on Plates
89GG, 89HH, 89WW, 89XX.

The Mackintosh East Licence is reported on separately by the joint
venture partners, Cyprus Minerals Australia Company and Geopeko Ltd..

This report records exploration campleted on the Mackintosh Licence,
including the Hellyer MLA's, for the period May 1984 to Decenber 1985.

HELLYER DEPOSIT

3(1) . Introduction

Ore reserve delineation drilling of the Hellyer deposit was
completed between February and November 1984. A report on the
results was prepared in June 1985 (McArthur, 1985). Sections
of this report dealing with drilling strategy and deposit
geology have been edited and included here as sections 3(ii)
to 3(viii). Discovery and initial drilling of the deposit
were described by Jack (1984).

Results of borehole EM tests and g continuing study of the
host rock alteration at Hellyer are also reported.

3(id) Drilling Programme

Between February and Nowvember 1984 an intensive diamond
drilling programme of the Hellyer deposit was undertaken with
the aim of infilling a large proportion of the Xnown
mineralisation and extending the resource by broad spaced
step—out drilling. The first hole in this programme was
HI~19. DDH's HI~3 to HI~18 had broadly defined the deposit ard
confirmed the flat lying stratigraphy (see Jack, 1984).

From experience at Que River, it was judged that infill
drilling on a 5@m square grid pattern was necessary to define
the metal content to + 30% at an 89% confidence interval
adopted for an "indicated resource". Stepout drilling at 1@@m
spacings was undertaken where the deposit was ¢gpen to the west
(early) and north (later)} at appropriate times during the
programme.  Stepout drilling was not undertaken in the south
and east due to negative drilling results and lack of
encouraging downhole SIROTEM response.



*

. .

15

3(iii)

3(iv)

3(iv) (1)

028013

3

Holes were generally drilled at an inclined angle as a
canpranise between ideal intersection of the sub-horizontal
base metal sulphides and ideal intersection of the sub-
vertical footwall stringer zone and major faults. Inclined
holes also enabled wmique solutions to core orientation data.

In selected holes, ore intersections were duplicated by
setting a casing wedge about 5@m above the ore and deflecting
off using smaller size gear.

The total meterage for the infill and northern stepout
programme was 21697m in 74 holes (including wedge
deflections).

A canputer data base for all drilling information was
established by Aberfoyle.

Deposit Gecmetry

The base metal sulphide deposit was correlated in 1:1009
cross—-sections and interpreted in long section and on 1@9m
plans, (Fig. 2 to 28). To enable construction of detailed 2@m
cross—-sections for resowrce calculation, structure contours
were drawn for hangingwall and footwall (Fig. 29, 3@).

The overall orebxdy shape is a single irregular base metal
sulphide pod known to be at least 74@m in north-south extent,
a maximum 150m east-west at 18750N and known vertically
between 200RL and 600RL (general surface RL68J). East and
wast terminations are rapid and tend mot to “finger" with the
comntry rock. 'The Jack Fault sub-horizontal displacement
results in large apparent vertical displacements up to 150m
(19890N hanging wall) because of variable orebody dip.
Qomplex displacement configurations are likely in multiplanar
feathering faults. BAverage vertical thickness is
arproximately 35m.

Lithologies and Stratigraphy

Summary

The volcanistratigraphic pile at Hellyer is subdivided into
eight sequences according to fairly definitive lithological
boundaries. The lower two sequences are recognized in only a
few early holes and their geocgraphic distribution is unknown.
Fig. 31 is a detailed stratigraghic column plotted to scale
for all drilling at the Hellyer deposit.
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Stratigraphic Summary

Sequence
Upper Hpiclastic
Sequence

Que River Shale

Pillow Lava
Sequence

Hangingwall
Volcaniclastic
Sequence

Bellyer Mineralised
Sequence

Feldspar Phyric
Sequence

Iower Hpiclastic
Sequence

Iower Andesite
Tuff Sequence

Thickness {m)

Min. Max. Lithologies Represented

- 118+ Rhyolitic epiclastic,
shale, rhyolite, siltstone,
polymict breccia.

49 140 Shale, siltstone

35 259 Pillowed vesicular basalt,
nor-pillowed non-vesicular
basalt, quench tuff &
breccia, shale, siltstone,
polymict lapilli tuff.

@ 40 Polymict lapilli tuff &
breccia, ash tuff, shale.

- 70 Base Metal Sulgphide rock,
barite rock, glassy silica-
colloform pyrite cap rock.

60 170+ Feldspar phyric andesite
lava and autobreccia.

- 35 Polymict epiclastic

- 65+ Andesite lapilli tuff &

breccia, andesite lava.

hits below the Hellyer Mineralised Sequence when cbserved
beneath base metal sulphides, can be highly altered to various
Stringer Zone products as discussed under section 3(vi) (iv).

(Upper Epiclastic Sequence

Because of the north plunging anticline, this sequence was
only intersected in holes north of 1¢850N and best seen in

HL23 and HL54 at the extreme north end of Hellyer.

Although

variable in lithologic character, it shows remarkable
continuity with excellent correlation over large distances.
The lower unit of massive rhyolite tends to occur only in the
east and north but has an equivalent rhyolitic epiclastic to
the west. &An extremnely coarse polymict epiclastic rock always
occurs at the basal contact of the sequence.
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3(iv) (iii) Que River Shale

3{iv) (iv)

3(iv) (v)

The Que River Shale occurs on the surface in a general
antifom exposure north of 1860gN. Thickness is variable but
tends to thin to the east. Mipping east of Bellyer indicates
this sequence lenses out altogether at 10100N, 6150E where the
overlying rhyolitic rocks of the Upper Epiclastic Sequence are
in contact with the Pillow lava Sequence. Monotorous poorly
bedded black shale predaminates with silty units prevalent at
the basal contact particularly west of the Jack Fault. A
central zone is typically very massive. The basal few metres
is also generally mineralized in the form of framboidal or
coarse euhedral pyrite. Several loles show distinctive
rhythmic pyrite layers in this basal @zone, increasing in
density towards the pillow lavas.

Pillow Lava Secquence

The Pillow Lava Sequence covers the Hellyer deposit throughout
but tends to thicken to the north-east. It exemplifies many
features of basaltic volcanian extruding on the sea floor.
Lithologic character is varied; most textural variation is
interpreted to be due to quench fragmentation taking place at
the lava/seawater interface. (NB. At the time of logging and
section drafting, basalts in this sequence were described as
andesites).

Peperitic and variolitic textures and variation in amygdale
content are sufficiently distinctive to enable correlation
from hole to hole in some areas.

Occasional quiescent intervals within this period of active
volcanism are evidenced by either :

(i) up to 5m shale or siltstone in the wper part of the
sequence north of 10756N

{(ii) wp to 2m polymict lapilli tuff in the lower part of the
sequence south of 10600N.

Between the individwl pillows of basalt, narrow bands of
chert represent baked pelitic sediment. Broader interpillow
areas frequently show induration proximal to the pillow margin
only.

Because the "Pillow lava Sequence" is not always pillowed away
from Hellyer, it has been renamed the "Hellyer Easalt
Sequence” for purposes of surface exploration mapping (see
section 4(ii)).

Hanging Wall Volcaniclastiec Sequence

This sequence, as the name implies, lies conformably on the
hanging wall of the base metal sulphides over most of the
deposit. Thickness can vary dramatically fram zero (18600N-
18650N immediately west of the Jack Fault, 10700-10990N
immediately east of the fault) to 4@ metres at the extreme
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southern end of the deposit. The canplete absence of this
sequence in the areas described asbove is probably due to the
ore deposit forming local topographic highs and steep slopes
on the sea floor (see Fig. 29). Similarly, local increases in
thickness (e.g. 10800N west of Jack Fault) appear to generally
coincide with topograghic lows on the sea flcor.

Two main lithologies are evident within this sequence : bedded
ash tuff and polymict lapilli-tuff/breccia/epiclastic. The
ash tuff can occur anywhere within the sequence and is
widespread over the deposit. It appears to consist almost
entirely of devitrified shard material. The polymict units
are much coarser, occasionally angular fragments up to 38 an
in size are seen. The daninant fragment litlology is a flow
banded(?) dacite of unknown origin, since it has never been
seen at Hellyer in-situ.

In the north-west, drill holes HL19, HL3¢ and HL54B
intersected black massive shale at this stratigraphic
position.

The basal contact of this sequence is termed the "Hellyer ore
position". Although a narrow unit, its distinctive polymict
and textural features should enable easy recognition during
surface mapping . :

Hellyer Mineralised Sequence

This stratigraphic sequence represents the accumulation of
base metal sulphides to form the deposit per se. Detall of
ore types and metal zoning within the orebcdy are discussed
under section 3(vii).

Feldspar Phyric Sequence

The andesite making up the Feldspar Phyric Secquence is
widespread at Hellyer fomming the immediate footwall to the
ore horizon. Beneath base metal sulphides this sequence is
variably altered by the Stringer Zone hydrothermal system,
generally obliterating primary textures.

3(iv) (viii)lower Bpiclastic Sequence

3(iv) (ix)

This sequence is known only in 4 deep drill holes on 1490N
and 19509N and its extension under rorthern parts of the
deposit is unlikely given 170 m of uninterrupted feldspar
phyric andesite was intersected in HL39 on 18%J9N.

ILower Andesitic Tuff Sequence

As for the wmit above, this sequence is known only in a few
drill holes in the south of the deposit. It is the lower most
sequence yet drilled at Hellyer.
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3(v)
3(v) (1)

3{v) (ii}

Structure

General

Because of the sub-lorizontal attitude of the Bellyer deposit
and its overlying coumtry rocks, analysis of overall stricture
has been achieved by the use of structure contowr methods.
2ppendix D, E contain 1:1000 striucture contour maps for the 4
major stratigraphic horizons.

The overall picture reveals a broad anticline plinging 28° to

the north-morth-east with a shallow dipping western limb and a
steeper east dipping eastern limb. The anticline axial plane

is cut acutely by a major morth-south trending vertical fault,
named the Jack Fault.

South of 13390N the plunge reverses to south trending but
since the ore lorizon is exposed at 972N south of Bellyer,
the south pluging featwre can only be a local fluctmtion
probably representing weak 2nd generation cross folding (this
is supported by surface mapping to the east).

The Jack Fault is the most significant fault interpreted at
Fellyer. Despite being poorly exposed at the surface in
weathered basalts, it is a clearly defined feature in drill
holes with up to 3m of leached gouge. Some holes on 1679@N-
16750N and 10450NM~1@550N indicate a feathering or en echelon
multiplanar feature is more likely.

Overall displacement in the Jack Fault can be determined
graghically by construction of long sections of mineralisation
abutment on the fault plane itself (Fig. 37). The
displacement is east block 130 m rorth and 39 m up.

This estimate is considered reasonably accurate and was used
in the resource calculation to transform sample co-ordinates
either side of the Jack Fault. The fact that the deposit can
be matchad so well either side of the fault indicates that the
last fault movement was definitely post ore mineralisation.

The Photo Fault (named from its clear photo lineament) is
interpreted, from limited surface mapping on 1952N and the
asrial photo trace, to sub-parallel the Jack Fault north of
149N, Since mineralisation does not occur east of the Photo
Fault at the northern limit of data, the inferred movement is
east black north by an mnknown distance. Its strike tends to
converge to the north towards the Jack Fault, thus limiting
potential for mineralisation between the two structures.

Other faults logged from drill core are difficult to
correlate. Surfase mapping on the 19899N line indicates that
faults dipping 45~ to the north-east occur. Their
significance will he further wmderstood once underground
exposure is available.
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The Que River Shale is very often intensely faulted and
sheared particularly in the proximity of the Jack and Ploto
Faults. Many of these faults appear to parallel bedding and
have a very shallow dip to the north and north-east.

Jointing

Jointing within the Que River Shale is closely spaced ard a
fracture survey over 1@820N indicated two distinct sets,
(Fig. 38). Whether these joint sets occur throughout is
difficult to say as little work has been done orienting core
from within the shale unit.

Other units at Hellyer appear to be joint-free apart fram
silicecus varieties of feldspar phyric andesite which often
stows strong sub-horizontal jointing filled with quartz-
chlorite.

Other Structural Features

Within the chleorite-sericite rich areas of the Stringer Zone,
a strong vertical "schistosity" is developed.

Veining is well dewveloped at Hellyer particularly in the
hanging wall basalts. The velins are typically <25 mm in width
ut can be concentrated particularly in the pillow basalts
where carbonate is the dominant vein mineral. Within the non-
pillowed uniform basalts veining intensity drops off and
guartz-chlorite are dominant. Concentration is greatest near
the upper Que River Shale contact and the basal tuff contact.
Veinlets can occur in the Que River Shale where carbonate is
predominant. Quartz—chlorite sub-horizontal veins,
occasionally quite large, are found in the Feldspar Phyric
Sequence.

Alteration

Weathering

Oxidation is found to be shallow (<1m) over the Que River
Shale and 17-20 m over the Upper Epiclastic Sequence. Over
the Pillow lava Sequence the base of oxidation altlouch sharp,
is quite irregular and varies between 19 and 68 m. Leaching
is common below the water table in faulted and sheared grourd
in all rocks.

Regional Metamorphism

Low grade greenschist facies regional metamorphism is widely
evident at Hellyer in the form of ubiquitous chloritisation
particularly in the basic rocks. Albite-carbonate-quartz and
rare punpellyite alteraticn are all interpreted as regional
metamorphic events not associated with the Hellyer
mineralising system. For this reason, the chloritic nature of
the rocks at Hellyer has been considered the base composition
and has therefore not been logged as weak pervasive
alteration. However strongly chloritic zones are noted.
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3(vi){iii) Hanging Wall Alteration

3(vi)(iv)

Various types of alteration are evident in the hanging wall
basalts at Hellyer, same of which appear to be direct
mineralogic indicators of base metal sulphides belcow.

Fuchsite (Fu)

Fuchsite, a chromium-rich illite-hydromiscovite is present at
Hellyer in the Pillow Lava Sequence and commonest above base
metal sulphides. It was recognized as a significant feature
during surface mpping of the HEC line 10600N-10900N before
the discovery of base metal sulphides. When weak, the
fuchsite appears nodular probably replacing phyric feldspar
laths. But as intensity increases it becames all-pervasive
and the rock takes on a brilliant green colour.

Fuchsite also is found as a narrow vertical layer immediately
west of the Jack Fault when sulphides occur opposite, east of
the fault, (see 10750N-10850N). This would suggest that at

least one generation of fuchsite alteration is post-faulting.

Silica/K-Feldspar (SiKF)

Pink silica/K-feldspar/carbonate is common in the lower part
of the Pillow Lava Sequence as discontinuous patchy zones of
alteration. There is a tendency for it to show an
antipathetic relationship with fuchsite alteration. For this
reason, pink alteration in the basalts tends to increase away
from the deposit (see 1@750N).

Silica/K-Feldspar/Chlorite/Pyrite (SiKFClPy)

Pink-red/green alteration of this composition is recorded
meinly in brecciated non-pillowed basalts east of the Jack
Fault socuth of 18580N. It has also been recognized on the
surface at 986@N on the HEC line.

Sericite (Se)

Pale green alteration logged as sericite occurs throughout the
Pillow Lava Sequence in discontinucus zones. It reaches
greatest intensity on 10508-10550N west of the Jack Fault in
the central part of the pillow lavas. The significance of its
geographic relationship to base metal sulphides is unknown.

Footwall Stringer Alteration

The large hydrothermal alteration system beneath the base
metal sulphides at Hellyer is an excellent example of a large
fissure controlled mineralising feeder system venting on the
sea floor. It is known to exist from 10206N-11150N and is
open at both ends. It reaches a maximum width of "2@@ m at
10767N, while a vertical extent of 3@¢m+ is indicated at
19850N: but again the system is open at depth. As would
naturally be expected, the maximm accumilation of base metal
sulphides occurs above the widest extent of footwall
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alteration: similarly, the thinnest ore (e.g. 1050@N} is
underlain by the narrowest extent of alteration. A
diagrammatic section of the footwall alteration zones is shown

in Flg- 39.

Silica-Barite (SiBa)

Quartz-barite-pyrite + (sphalerite+galena) represents the core
of the stringer zone on 18800N east of the Jack Fault. It
coincides with a thickened accumulation of base metal
sulphides above (which incidentally shows porous, leached
textures). This zone includes the highest grade stringer
mineralisation —~ HL 39 (198@¢N 238.5m -~ 287.0m, 48.5m x 4.15
S.G., 3.09% Cu, 2.63% Pb, 3.09% 2Zn, 35 g/t Ag, 1.82 g/t Au,
3.0% Ba, ©.11% As. A small occurrence is also noted in HL 29
(19500N) west of the Jack Fault.

Silica-Sericite (SiSe)

Quartz-sericite-pyrite + (sphalerite + galena) occurs
peripheral to the core and in places is well mineralised. A
gocd exanple is HL 46 on 1¢9850N. :

Chlarite-Carbonate (ClQ0)

Chlorite-carbonate—pyrite + (sphalerite + galena) is a
distinctive alteration type with pale carbonate nodules in a
black massive chlorite metrix. At the north end of Hellyer,
it is located immediately below the footwall in a layer sub—
parallel to the footwall (see 1095@N). In other areas it
occurs as rare discontinuous pods. This alteration type is
identical to that at Que River.

Chlorite (C]_‘E{}(_)

Chlorite—pyrité + {sphalerite + galena) is an uncommon
alteration type generally located at the north end of the
deposit. HL1S on 13990N is a good example.

Chlorite-Sericite (ClSe)

Chlorite-sericite-pyrite + (sphalerite + galena) is by far the
most common footwall alteration type. Typically it occurs as
alternating bands of sericite and chlorite with base metal
veins congregating in the chloritic portions.

Sericite-Pyrite (SePy)

Sericite—pyrite + (chalcopyrite + sphalerite + galena) is a
common alteration type that represents the outermost zone of
the so-called Stringer Zone (STZ). It is well developed at
the southern end of the deposit south of 1@550NW. Massive
chalcopyrite veins associated with this alteration type occur
in HI6 and HL29 on 1¢g50@N. Sphalerite and galena are rare.
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Stringer Envelope Zone {SEZ)

The peripheries of the footwall alteration system are
distinctively altered by sericite to form a pale green
sericite—quartz-pyrite rock that until recently was classified
as “porphyritic dacite" (PD) and its fragmental equivalents
and subsecquently stratigraphically named as the Dacite Vent
Unit (DVU) or Footwall Volcaniclastic Sequence (FVS).

The present interpretation is that this rocdk represents in-
situ altered footwall andesite, and the contrived name
"quellite" is now recommended for this rock.

Mineralisation

The description of mineralisation present at Hellyer focuses
on macreoscopic features.

Main QOre Position

Mineralogy

Minerals present within the deposit are tabulated below:
Mineral . Ave. £ by Weidght Range
Pyrite 56 5-95
Srhalerite 29 9 - 59
Galena 8 g - 25
Barite 5 g - 79
Arsenopyrite 2 g-20
Chalcopyrite 1 g~ 5
Fahlerz Series 2.3 -1
Sericite )
Chlorite } 8 @9 -75
Quartz )
Calcite )

The very high pyrite content results in a high average S.G. of
4.56.

Texture
Macroscopic textures generally fall into the following types :

(1) Glassy silica/colloform pyrite (GSp) - well preserved
delicate colloform pyrite (39-40% by weight) in a glassy
almost chalcedonic guartz metrix. Known only as a local
hanging wall capping.

(ii) Massive barite - massive crystalline barite, scmetimes
banded with occasional+base metal sulphide aggregates.
Restricted to the barite zone on the hanging wall.

(iii) Banded - contorted and discontinous but occasionally
planar bands of plainly visible sphalerite, galena and
pyrite. Normally restricted to the hanging wall areas.
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(iv) Massive - featureless pyrite, scametimes showing delicate
colloform textures urder the hand lens with sphalerite
and galena only barely visible to the trained eye.
Normally occurs in the lower half of the sulphide pile.

(v) Fragmnental - sub-angular to sub-rounded reworked
fragments of base metal sulphides in a fine pyrite
matrix. Can occur anywhere in the orebody stratigraphy
kut more common at the footwall.

(vi) Porous recystallized - easily recognizable
recrystallized pyrite euhedra with obvicus voids (core
sceks up water). Little or no galena/sphalerite
visible. Occurs in the footwall area above the core of
the Stringer Zone.

(vii) Sericitic - highly micaceous low grade cre with minor
recrystallization of all sulphides. Occurs near the
western margin between 1@7@00-1@900N.

Ore Zone Classification

From an analysis of metal distribution and variation of
texture from hangingwall to footwall the following orebody
stratigraphy was recognized.

Strat. S5.G. Cu Fb Zn Ag Au Ba As Py Ga* Predam.
Zone No. % % $ g/t g/t% % % % texture#

Glassy silica-
colloform pyrite 83 4.01 .28 3.8 6.1 139 3.0 18.6 .42 41 43 (1)

Barite Zone 3-13 4.23 .33 5.8 7.1 165 2.6 19.9 .61 32 48 (ii) (iii)
Hanging Wall
Rich Zone - 13-46 4.58 .35 8.0 15.@ 219 2.7 2.4 1.4 52 12

(1ii} (iv) (v)

Central poor 46-87 4.59 .51 5.9 11.4 87 1.7 1.4 .44 64 18 (iv)(v)(vi)

Zone (vii)
Footwall rich

zone 87-99 4.65 .44 7.0 14.4 200 2.5 .74 1.2 59 7 (iii)(v)
Total G-99 4.56 .42 6.9 13.0 156 2.3 3.0 .97 56 13

* Gag refers to ganque % by weight (all non-sulphides, including barite)
# By type no. frum section above.
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Fig. 49 schematically portrays variation in mineralogy across
the stratigraphy.

The boundaries between same of these zones are difficult to
pick without assay information. The glassy silica-colloform
pyrite and barite zones have clearly defined textures but
divisicon between the others is not really defined by sharp
textural changes. Although intensity of banding is generally
correlatable with high metal content, banding tends to
decrease irregularly down into the central zone.

Geographic Distribution of Ore Zones

(i) Glassy silica—olloform pyrite capping occurs only in a
few holes around 197@0@N near the Jack Fault (Fig. 41).

(ii) Massive barite caps the base metal sulphides in a zone
50-7¢m wide adjacent to the Jack Fault in the west and
as a narrow “shoot" capping the ore east of the Jack
Fault between 19800 and 1@990N (see Fig. 36, 42).
Attains its greatest thickness of 15m on 10600N.

(iii) The hanging wall rich zone is recognised throughout the
deposit apart from small areas around 1@850N west of the
Jack Fault, Maximum thickness of 45m occurs on 1@450N.

{(iv) The central low grade zone occurs throughout the deposit
except between 105@@N and 1060@N. Maximum thickness of
efm occurs on l@8PAN east of the Jack Fault. Adgain,
this coincides with the highest grade Stringer Zone
below.

(v) The footwall rich zone is recognised from 10660-1075@N
west of Jack Fault and 19800-10950N east of the fault.
It attains a maximum thickness of 15m cn 18700N.

3({vii)}{ii)stringer Zone

Veins and veinlets of pyrite, galena and sphalerite ocour
throughout the stringer zone but are concentrated on 108J0N
east of the Jack Fault. To date nothing is known of any metal
zoning within the veins individually and within the stringer
system in toto.

The galena and sphalerite within the veins is very coarse and
is in stark contrast with the massive fine grained ore above.
Core axis to vein angles suggest that the veins are
predominantly vertical.

On 1@509N two drill holes intersected large veins of
chalcopyrite/pyrite with galena/sphalerite on the margins. No
other occurrence of chalcopyrite veining has been recorded.
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Geological Resource and Exploration Potential

The Geological Resource of the Hellyer deposit as at 3¢ June
1985 was:

(1) Indicated 10280N - 10980N

15 million tomnes

9.42% Cu

6.9% Pb All base metal sulghide and barite
13.9% Zn mineralisation in the Hellyer

156 g/t Xg Mineralised Sequence at zero cutoff.
2.3 g/t A

3.0% Ba

#.97% As

- (ii) Inferred 19980N - 11150N

4 million tomnes
Grade indeterminate

Limits on the Geological Resource calculation are 1828IN to
11156N. DPotential to the east and west within the immediate
environs of the existing deposit appears limited by numerous
barren drill holes. However, potential for small additions
exists:

(i) South of 1@282N, although geophysics is not supportive.

(ii) 19509N - 1@550N east of the Jack Fault, as the faulted
equivalent of large widths on 19350 - 14PN west of
the fault.

Because the corverging Jack and Photo Faults have limited the
inferred resource north of 1893@N, the only potential at the
north end is east of the Photo Fault. Irill holes HL79 and
HIAS on 1185N and 11159N respectively have tested this area
without finding any mineralisation at the ore position or any
stringer alteration in the footwall andesites. Howaver, if
movement on the Photo Fault is large the mineralised system
may not "daylight" fram the fault until much further north.
There is no evidence, even at 1115@N between the two faults,
that the footwall alteration system is decreasing in
intensity. This is in contrast to the widespread sericite
alteration and converging Stringer Envelope Zone that
characterizes the southern end of the deposit.
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Alteration Stuly

A study of the mineralogic and gecchemical character of

the alteration around Hellyer is being undertaken. 10990N has
been selected as a section for concentrated attention. Both
continuous core grind samples over macroscopically distinctive
intervals and split core samples are being analysed for major
elanents, a suite of trace elamnents, and rare earth elanents.
All samples analysed have been thin sectioned and a glossary
of rhoto micrographs is being canpiled to go with the
macroscopic photograghs and analyses. A programe of
microprobe work is also been undertaken to check optical
identi fications and to obtain analytical data on specific
minerals.

All analyses will be entered in the data base to enable use of
grarhical plotting programmes. A series of grarhs are being
produced and nmumerous geochemical relationships identified.

Develoment to date include:

(i) The identification of two separate lavas in the
hangingwall pillow lavas at Hellyer with a different
alteration style in the older lava close to the ore
bady.

(ii) DpDistinctive element distribution in the Footwall.

(iii) Identification of unuswal K-feldspar-chlorite alteration
mineralogy (microprcbe) .

{(iv) A start to separating alteration dve to spilitization
and metamorphism fram that associated with the Hellyer
ore forming system.

In 1986 it is planned to extend this study away from 19990N to
analyse and thin section further unaltered samples as a basis
for canparison.

Borelole Geophysics Study

Between May and September 1984, seven Hellyer drill holes were
surveyed with the Sirotem system to help in designing the
Hellyer drilling programme. Four holes were also surveyed
with the Newnont EMP system for comparison with the Sirotem
results. A report on these tests is included as Appendix G.

The Sirotem results indicated that the deposit did not extend
south to 12200N and were influential in limiting drilling in
this direction. However in other cases where a response was
recorded, full we could rot be made of the results either
because drilling had already proceded on geological reasoning,
or EM interpretation was not precise encugh to aid a detailed
drilling programme on 5@m centre. Borehole M is most
effective when applied to basic exploration drilling.
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Results from the test of the Newmont FEMP system indicate
that it has no tecmical advantage over the Sirotem system.

4, NEW MAP SERIFS AND LEGENDS

4(1)

4(ii)

Introduction

The discovery of the Hellyer derosit has generated new ideas
on licence geology and increased the pace of exploration. New
legends, maps and data systems have been developed to manage
the increased data flow and to mark a division between pre and
post Hellyer exploration.

The new maps, legends, and data base apply to surface
exploration on the Mackintosh and Hatfield licences and the
Que River and Hellyer mining leases. It is convenient to
describe them in this report as a matter of record. The
Mackintosh Mining legend for uwndergroumnd development and
drilling of the Bellyer deposit is largely caunpatible with
those presented here. Application of the Que River Mine
legend is restricted to underground mapping at that mine.

New Geological Mapping and Drill Iole legends

The new geological mapping and drill hole legends are shown in
Fig. 45 and 46.

The surface mapping legend is divided into "fact" and
"interpretive" sections corresponding to the new 1:250@ and
1:19000 scale map series.

Fact mapping data are recorded using a description format and
a set of abbreviations. The pramnpts provided by the
description format are intended to indicate the minimum
description required. Other camment can be added and
distinguished by enclosing in brackets. Examples of the
format are given in the legend with the current versions shown
in Fig. 47.

The interpretive mapping legend consists of a lithology
classification, a standard colour scheme, a partial
stratigraphic column and a series of symbols to represent
alteration.

M attempt has been made to eliminate terms with genetic
implications fram the lithology classification, especially
those applied to volcanic fragmentals. The general term
"volcaniclastic" is used instead of its sub-terms "tuff" and
“pyroclastic". Reliable determination of the mode of formation
and deposition of fragmental volcanics in the licence area is

16.
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not yet possible because of the poor quality and scarcity of
outcIop.

Alteration rock types specifically classified are"Quellite"
(defined in section 3(vi)(iv) and "HA" (for "highly altered").
"HA" is used for any rock where primary texture is cbliterated
by hydrothermal alteration. At Que River Mine the term refers
to intense quartz/sericite/pyrite alteration. In this scheme
it can be used for all types of alteration, with alteration
mineralogy shown by overprint of a canbination of the eight
alteration symbols.

The drill hole legend (Fig. 46) is based on the swrface
mapping legend and is self explanatory.

4(iii) New 1:2500 Scale Map Series

Basic surface exploration data is recorded at 1:25%9 scale.
Up mntil Januwary 1983 (ie. pre-Hellyer) geological mapping was
recorded on the ORBL plan series. Spil geochemical data were
recorded on correspording overlays {MAC 45, 46, 47 series).

Following discovery of Hellyer, a new series of 1:2500 scale
maps was developed for the following reasons:

- there are significant differences between pre and post
l Hellyer terms and concepts. These differences needed to be
separated by introduction of a new map series.
- to differentiate more clearly between fact and interpretive
marping.
l - map sheet boundaries needed to be re-positioned to locate
the Hellyer deposit centrally on one sheet.

There are now six types of 1:250d scale maps covering the
licence. Gverage and completion as at November 1985 and
shown on Fig. 48.

4(iii} (i) Pre-1983 Fact Geolcgical Maps (QR81 Series)

These sheets record geolcogical mapping prior to 1983. No
further mapping will be added to this series.

4(iii) (ii) Soil Geochemical Maps (MACA45, MAC46, MAC47 Series)

These map series have the same sheet boundaries as the QR81
series. They record Qi, Pb and Zn value for soil geochemical
samples collected to date. Because all soil geochemical data
is now on canputer data base and because recent soil sampling
includes analyses for more elements a new series of soil
geochemical maps with sheet boundaries coinciding with the
MAC79 series will be produred.
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4(iii) (iii)Post 1983 Fact-Geological Maps (MAC79 Plan Series)

4(iii) (iv)

4(iii) (v)

4(iii) (vi)

These maps record geological fact mapping conpleted since
1983. MNew legends and abbreviations, discussed in section
4(ii), apply. These maps are to show: '

- location of outcrop and float, and rock name.
- structural geclogy symbols.

- geographic data.

- survey data.

- tenement information.

- location of petrological samples.

They do not show:
- interpreted geology.
- georhysical, soil geochlmical or rock chip geochemical

values.

The purpose of these maps is to preserve as a unit all fact
geology influenced by the Bellyer model .

Interpretive Geological Maps (MPC89 Series)

Base maps for this series are the MAC79 maps. Selected pre-
1983 mapping is added where there has been no recent mapping,
and is distinguished by italic lettering. This caubination of
data is used for geological interpretation. The new legend
and abbreviation set described in section 4(i) apply. These
maps are working maps, for the interpretation and
reinterpretation of fact data.

Geophysical Maps (MACO1l Plan Series)

These maps have the sheet boundaries of the MAC79 series.
They show interpretive details of UTEM ancmalies and filtered
IP/resistivity data. Ground magnetic data is currently being
edited and will be plotted on a separate series of plans.

Rock Chip Geochemical Maps (MAC88 Plan Series)

These maps have the sheet boundaries of the MAC79 series and
have been developad tO record all rock chip and weathered rock
geochemical data. These sample types include those from
outcrop, road cuttings and costeans which are therefore
definitely in-situ. ‘
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New 1:10008 Map Series (MAC109, 118, 111 Series)

Coverage of a new set of 1:10000 geolcgical maps is shown in
Fig. 49. Plan titles in this series are:

MAC169 Base plan
MAC11@ Fact geology plan
MAC11l Fact and interpretive geology plan.

Information on these maps is conpiled from 1:2500 scale
mapping in gridded areas and 1:19098 scale mapping from
airphotos in mngridded areas. Iegends described in section
4(ii) apply.

Mackintosh/Htfield Exploration Ixilling Database

Infomation from surface exploration drilling on the
Mackintosh and Hatfield E.L's, Hellyer M.L.A's and Que River
QML is now stored on the database. The form of this database
is shown in Fig. 5@ with the current status shown in Fig. 51.
So far five sets have been assigned which contain hole survey
and identification data, and geochemical data. A firther set
is reserved for analyses of ore grade mineralisation. 2n
additional 3 sets are planned to store data on lithology,
alteration and structure.

T conformm with database requirements previous drill Mole
nameg have had to be changed. They now have the formm:

MACDAA5

where: The first three letters indicate the exploration
licence;

The fourth letter indicated whether the Tole is diamond
(D) or percussion (P). (Costean data may also be
enterad as if it where a drill hole, in which case the
letter (T) will appear in the fourth position).

: The last three characters are the drill hole number.

19.
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01d and new names for drill holes are listed below:

OLD NEW
H.1 HATDEA1.
H.2 HATDOG2
H.2A HATDEG2A
H.Al HATDEA3
MAC-1 MACDAJL
MAC-2 MACDER2
MAC-3 MACDOA3
DA-1 XDADDL
DA-2 XDADAA2
DA=3 XDADGA3
DA< XDADGA,
DA-5 XDADIIS
HL~-89 XHLDAED
MC-1 XMCDAA],
TO - TO
MC-13 XMCDAL 3

Puture surface exploration holes on the Mackintosh Licence
(including Hellyer and Que River Ieases) will be pre-fixed by
"MAC", and on the Hatfield Licence by "HAT'. Prefixed "MC'
and "DA" have been reluctantly retained for ease of reference
to historical plans. The x in the prefix for certain Ioles is
recquired by the conputer format. '

5. GEOLOGICAL MAPPING

5(i)

5(ii)

Introduction

1:250@ scale mapping during the reporting period has
corcentrated on the area between Hellyer and Que River and
eastwards. The aim of the mapping has been to determine the
stratigraphic relationship of the two deposits. Trenching and
new roadworks associated with the develomment of the Hellyer
deposit have created much new exposure in the area.

Ak 1:1000¢ scale, mapping and re-interpretation of previous
mapping continued. The aim of his programme has been to
improve wmderstanding of the structural geology of the licence
and to preadict the location of the stratigraghic position in
which the fellver mineralisation occurs.

1:250@ Scale Mapping - s

Mapping canpleted during the reporting period is shown on
plates MAC89-GG, HH, WW, XX. DMapping has been influenced by
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the well preserved stratigraphy at Hellyer where
mineralisation occurs as a sulphide momd within a polymict
ash to breccia volcaniclastic, the hangingwall volcaniclastics
(HvS). A distinctive chrame rich basalt occurs above the HVS.
The ore position is underlain by a feldsparphyric andesite
lava which is strongly altered in a stringer zone below the
sulthide deposit. The following camments relate the 1:25009
scale mapping to the concept of a Hellyer Ore Position {HOP).

{a) The hangingwall basalt is mapped throughout the sheet
areas except around 95¢00N/S8A0E where it thins rapidly. A
thin tongue of basalt extending grid SSW towards Que River
Mine from 8900N/5700E apparently forms a shallow grid NNE
plunging syncline overturned to the east. The syncline is
possibly canplimentary to the broad anticline which closes
over the Hellyer deposit. It is possible that the outcrop
pattern of the basalt is duve to deposition on an irregular
surface, which would camplicate interpretation of fold
patterns. The basalt unit is important because the HOP is
located at its base and because it is one of the more
readily recognizable rocks in outcrop.

(b) The HOP is correlated with the polymict wmit well exposed
in road cuttings in the Switchback Area (885@N/6150E) and
in costeans within the Que River Mine Iease around
8500N/5650E. 'The correlation is based on its consistent
position immediately below basalt and the occwrrence of
sulphide clasts, assuned tO be shed from a massive
sulphide depogit. The base of this unit is uswally
gradational over several metres, and the footwall is not
always feldsparphyric andesite as at Hellyer (see section
7(i), 7(iii)). The unit hasg not been identified at
surface on the western side of the syncline described in
(a). It may be faulted out. A small outcrop
lithologically similar to the polwmnict it at the
Svitchback has been mapped in approximately the right
stratigraghic position at 972@N/539%E. No other outcrops
of the HOP have been located..

(c) Intense pyrite sericite alteration with chloritic =zones
has bheen mapped on portal road exposures around
9550N/5450E. This zone continues grid SSW towards Que
River, (the "D Zone"). This trend is on strike with the
Jack Fault and the associated alteration zone below the
Bellyer deposit, and is interpreted to be a continwmtion
of it.

Mapping is continuing to:

- follow the HOP eastwards into the Southwell River area.

- better define the HOP within the Que River ILease where it
appears to be interbedded with basalt.

- trace the HOP east and west from the outcrop at 972@N/539%JE.
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- explain the thinning of the basalt around 950@N/5800E.
- locate the HOP to the grid south-east of Que River Mine.

1:10, 930 Scale Mapping

A series of 1:2500 and sumary 1:10000 sections have been
drawn using old and new data. The 1:1d, 200 section and plans
are presented here as a basis for further ideas (MAC97A, 97B,
97Cc, 97D, MACI1iB, 111C.

Some caments on these sections follow:

1.

5.

Major thickening and thinning of basalts and andesite-
basalts over short lateral distances. Note the thickening
of the pillow basalt above the Iellyer ore body.

The Jack Fault can be extended southwards to the exposure
of the Hellwer stringer zone on the portal road and
rorthwards to its possible expression in sheared shales at
the Iongyear camp Zkm north of Hellyer.

22.

There is a major disconfommity at the Hellyer ore position.

The Que River synform can be traced northwards, with fault
offsets. The 18 degree N plunge at Que River Mine is not
maintained. Recent drilling has confirmed the
prospectivity of this zone.

Hellyer hangingwall pillow basalts may exist in the south-
east. 'This implies that the Hellyer ore position exists
here too.

theared rocks in the east may represent the Henty Fault
Zone. PBarite mapped here is encouraging. Regionally the
Henty Fault Zone is a gold target.

Structures becane more canplex as the Henty Fault Zone is
approached. Beds have been mapped as overturned in the
east to accammodate westerly dips and young rocks to the
east. Limited facing evidence does not always support
overturning and more data needs to be collected.
Overturning adjacent to the Henty Fault is documented
regionally south of our licences.

Folding is gentle especially in the west becaning more
intense as the Henty Fault is approached. A basic
structure is proposed near the portal road.

. A secory]l basalt exists below the Hellyer ore position and

new data is required to fit it into ouwr understanding of
the genlogy.
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13. Faulting occurs in the region of the interpreted host rocks
in the north-west and this may be significant if it
localizes a buried feeder system.

6. GEOPHYSICS

6(1)

6(ii)

6(iii)

February 1984 UTEM Survey

Approximately 20 line kilametres of UrEM data were collected
over the southern sections of the Mackintosh and Hatfield
Licences during February 1984 (Plate MAC122). This survey was
mentioned in the previous Mackintosh technical report (Jack,
1984). A report on the survey, not available at the time, is
included here as Appendix O.

Two anomalous areas were detected on the Mackintosh Licence.
Zone H7 is a broad weakly conductive response with a
coincident IP anomaly, and is attributed to pyritic
alteration. No detailed follow-up has been canpleted on this
zone. A bulldozer access track and geolcgical mapping planned
for the 1985-86 sumer season may locate its source.

A secomd mone (anomalies K1 to K4, Plate MAC122) was detected
between 1830N and 3200N around 68@FJE. BAll responses are very
weak, and of low priority. Mapping and lithogeochemical
sampling planned for summer 1985-86 may help to explain their
origin.

January 1985 UTEM Survey

Another UTEM survey was canpleted on the Mackintosh and
Hatfield Licences in January 1985. Results relevant to the
Mackintosh Licence are included as Appendix H.

The target for the survey was mineralisation at the Hellyer
ore position, which is inferpreted to run parallel to the
shale-volcanic contact and dip under it at a shallow angle
around the licence. Tranamitter loops were positioned to give
maximum response to this geametry.

ne anomaly was detected, within lcoop 25. This anamaly was
the target of DDH MACDAA4 (see section 7(iii)). Mo massive
sulphides were intersected.

Borehple EM Surveys

Drill toles on the Mackintosh and Hatfield Licences are
routinely surveyed with borehole EM. A report on swrveys in
DIH's H~2 and H80 is inciuded as Pppendix P.
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No anomalous responses were detected in HL-8@. A response in
the near-by HL~2 has not been explained and will be kept wuder
review.

7. DIAMCOND DRILIING

7(i)

DDEH MACDGA1

Geology

DDH MACDO@L (MAC-1l) was designed to test for massive base
metal sulphide mineralisation below a volcaniclastic breccia
exposed by roadworks in the Switchback Area (8800N/6200E).
This breccia, informally named the Switchback Volcaniclastics,
contains base metal sulphide fragments and is interpreted to
be stratigrapghically equivalent to the Hellyer mineralisation.
Scattered Pb and Zn s0il anomalies occur along the strike of
the wnit and a weak UTEM anomaly {mo. C3) is coincident in the
SvitcHback Area (at around 8750N/6100E). The sulphide
fragments were interpreted to be shed from a massive sulphide
sowrce down-dip of the Switchback Volcaniclastics. Rosence of
a strong UIEM response from the proposed mineralisation was
accomted for by assuuning that the top of the bady was at
least 2@0m below surface.

A detailed log of the hole is included as Pppendix I,
petrological samples are described in Appendix J. A section
of the hole is included as Plate MACIGEA, and a plan
projection on Plate MACCB9GG.

A sumary log is as follows:

#-9.8m Ryolite vesicular lava.

9.8-17.7m Black shale.

17.7-45.2m Basalt vesicular lava.

a5.2-5@,.2m Black shale, confomable contacts.
53.2~115.9m Basalt lava and breccia.

115.9-173.0 Andesite lava and lava breccia. Iow

chromium, non-feldspar~phyric, weakly
vesicular (Photo 355@79).

173.9-202.2m Basalt vesicular lava, patches of stromg
fuchsite alteration.

202 . 9-206 . fm Fhyolite quartz porpghyry (203.8-205.7),
chilled sericitic margins, intruding fine
grained arkosic sandstone (Photo 355085).

206.5-249.0m Polymict breccia volcaniclastic.
Fragments of dacite (lewcoandesitic?),
basalt and sulphides in a matrix of ash
and impure chert. BMS boulder, (5.3% Pb,
4.5% 2n, 35 g/t 2g) from 225.2 to 226.6
(Photo 35508L).
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249.3-295.3m Flow banded dacite lava.
295.3-296.4m Polymict basaltic medium lapilli
volcaniclastic (Photo 355882).
296.4~319.0m Andesite lava similar to 115.9-173.4.
319.9-326.9 Polymict basaltic mediun lapilli
volcaniclastic.
326.90-346.2m Indesite lava.
346.0-358.8m(EoH) Basaltic medium lapilli volcaniclastic.

(ontact relationships within the hole and evidence fram

outcrop support the interpretation that the sulphides at
225,2-226.6 are part of a fragment or boulder and rot a
discrete lens.

The polymict breccia volcaniclastic (206.0-249.8) is readily
correlated with the outcrop of the Switchback Volcaniclastics
at surface (Plate MAC108A). Despite differences in enclosing
stratigraghy canpared with Hellyer (discussed below), the
Svitchback Voleaniclastic sequence (SWB) is correlated with
the Hellyer Hangingwall Volcaniclastic Sequence (HVS) since:

(i) it ocours immediatel v below a distinctive basalt lava
which can be traced back to Hellyer (MACS9, GG, HH,
XX).

(ii) it contains base metal fragments which have the Hellyer
Pb isotope signature (see section 8(i)).

(iii) the predaninant clast type, pink-buff dacite, also
occurs in the HVS (see section 3(iv)(v)).

The basalt sequence hangingwall to the SWB includes an
andesite lava (115.9-173.4) mot known at Hellyer. Its
identification as an andesite is based on two thin section
degcriptions and its low chromium content. It is vesicular
and rnon-feldsparthyric and c¢an only be distinguished in hand
specimens from enclosing basalts by the irregular shape of its
vesicles. It does not resemble the footwall feldsparrhyric
andesites at Hellyer; it is correlated with two low chromium
samples (see section 8(v)), Table 1, samples 355016, 355017)
fram within weathered basalt outcrop along the Portal road
east of the MAC-1 oollar.

At Hellyer the ore position is underlain by feldsmarphyric
andesite lava. The wnit in this position in MAC-1 (249.0-
295.3) is logged as dacite lava, based on colour, fine

grain size and presence of flow banding. - This umnit may have
contributed many of the pink-buff coloured clasts in the
overlying Switchback Volcaniclastics, and the contact between
the two apeears gradational. Andesite lavas further downhole
are similar to the lava from 115.9 to 173.8; that is vesicular
and ron-feldsparphyric, and are also interspersed with
basaltic volcaniclastics; these features are not seen in the
Fellyer footwall. This degree of stratigrapghic variation is
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to be expected in the enviroment of deposition associated
with the V5 and SWB, and has been allowed for in making the
correlation between thess two wmits.

A wmexpected result from MAC-1 was the shallow north dip of
SWB (see Plate MAC108A). The Tole was designed for a dip of
60—65 degrees, based on measurements in sediments along the
Portal road. 'The drill hole section (MAC1@8A) shows an
apparent dip of 42 degrees north. This problem has not yet
been resolved.

During the reporting period a programme was begun to
geologically characterise the SWB/HVS type rocks intersected
at BHellyer, in MAC-1 and elsewhere, with the ultimate aim of
trailing the sulphide boulders back to their source.
Characteristics expected to be of use are variation in
fragment and matrix camposition, variation in fragment size
and matrix proportions, variation in metal ratios of sulghide
fragments.

Work campleted to date consists of an orientation programme of
detailed logging of the SWB in MAC-1. Thirteen descriptive
field names were chosen to represent all fragment and matrix
canpositions; (see Fig. 52(¢)). A reference line was then
dravn along the top of the core and each discrete section
greater than 5mm in length was assigned one of the names and
its length measured. A total of 775 cbservations were
accunulated and entered on the data base. A progranmme waS
then used to draw plots of fragment and matrix camposition and
size versus depth, and frequency distributions of fragment
size for each canpogition. A sumnary of the results is shown
in Fig. 52. Fig. 52(a) in which fragment canposition is
plotted against down hole depth shows, swprisingly, stronger
stratification of matrix types rather than clast types. Group
2 (grey fuchsite matrix), and Group IT (chlorite fuchsite
matrix) are strorgly stratified at the top and bottom of the
intersaction, while Group 13 (cream matrix)} is antipathetic to
them. The predaminant clast type is by far the Dacite

{(Groups 3,4,5) vhich occurs throughout the intersection.
Sulphide fragments (Group 8) are clustered in two groups
aromnd the major BMS boulder at 226m and at the bottom of the
intersection. Fig. 52(b) shows fragment size to be fairly
evenly distributed through the intersection. Interpretation
of these results continues. FRurther work of this type on
other intersection of HVS/S4B units is planned.

Geochemistry

The canplete length of MAC-1 was core ground and samples
analysed for Qu, Po, In, Ag, As, Ba, Ail. The samples were
selected on lithological boindaries or over 1@m intervals in
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areas of wmiform lithology. Results are displayed on Plate
MAC108B.

(hromium values are good indicators of the basaltic rocks in
the Tole. Discrepancies occur where the lithological boundary
is difficult to pick and does not coincide with the sample
boundary. Chramium values up to 280ppm within the Switchback
Volcaniclastics are due to fuchsite alteration and the
occwrrence of some basalt fragments. High base and precious
metal values in the Switchback Wolcaniclastic are associated
with detrital base metal fragments.

Geophysics

A Pborelhnle EM survey was canpleted on MAC-1 with the Crone FEM
system. Details are included in Appendix P. A response at
the top of the hole is attributed to shale. No in-lole or
off-hole response was associated with the BMS intersection
(225.2-226.6), supporting the interpretation that it is a
boulder.

DDH XHI Dpgd

Geology

DDH XHLDYS (HI-80) was designed to test for massive base
metal sulphides beneath strong fuchsite alteration in basalts
in the vicinity of 19250N/6150E (see Plate 89 WW) and
intersected in ILH HI~2 (Plate 126A). Strong fHiuchsite occurs
in basalts immediately hangingwall to mineralisation at
Bellyer. - '

A detailed log is included as Appendix K. Petrological
samples are described in Appendix L. A section of the hole is,
included on plan MAC1@6A. ollar location ig shown on plan
MACS89 WW. (See also MAC97B for a regional cross—section at
1:19, 200 scale). '

A sumnary log is as follows:

2-6.5m RBlack shale.

6.5-341.2 Basalt lava. Strongly fuchsite altered
6.5-99.8m. Weak to moderate fuchsite
alteration 195.8-301.2.

3¢ .2-303.9 Glassy andesite lava. (Photo 355089).

303.9-3095.7 Tuffaceous laminated siltstone.
Tuffacecus, shaley and sandy bands.
(Photo's 355000, 355091).

305.7-308.3 Andesitic volcanic breccia with
sericite/chloritic/pyritic shale matrix.
Po/Zn sulphides associated with gqtz/carb.
veining. (Photo 355@93}).
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3¢8.3~331.9 Vesicular, weakly porghyritic andesite
lava. Trace of sphalerite and galena in
vesicles. Similar to DDH MACD @41, 15.9-
173.4.

331.8-397.4(EoH) Vesicular basalt lava. Not fuchsite
altered. Trace of sphalerite and galena in
quartz/carbonate veins.

Strong fuchsite alteration was intersected between 6.5m and
99.8m and correlates well with alteration on surface and in
H~2. This intersection shows that fuchsite is not
necessarily an indicator that mineralisation is close by, and
experience elsevhere on the licence shows that it may be
controlled by permeability. In HL-80¢ the shale seems to have
acted as an agquiclude which has concentrated the fuchsite
forming solutions in the underlying basalt. In other examples
fuchsite is controlled by permeability along faults or in
inter-pillow zones.

The tuffaceous siltstone unit at 303.4-305.7m is tentatively
correlated with the Bellyer Qre Position because of its
position below basalt and above andesite lava. This
correlation is shown on Plate MACY7B. It requires a flexure
in the ore position vhich could be achieved by projecting onto
the section (1220¢N) the grid SE trending anticlinal cross
fold at 1619¢N/6120E. However the re-appearance of Hellyer-
type hangingwall basalt below the siltstone wmit, the fact
that shaley units occur in the hangingwall at Hellyer and the
gimilarity between the andesite and the intrabasalt andesite
in MACDAAL swgest that the ore position may be deeper.

Qore grind analyses show high base metal values in the
tuffaceous siltstone. Syngenetic pyrite was logged in this
wmit but no base metal sulphides. Base metals are associated
with quartz/carbonate veins in this wit and the wnderlying
andesite, and elsevhere in the hole (142.5m, 171.5m, 34l.4wm).
Anomalous valwues in the siltstone are therefore not an
indication that this unit is distal to the Bellyer

mineral isation, but since gquartz/carbonate/sulphide veins are
thought to be of Cambrian 2ge, they may indicate re-
mcbilization from a massive sulrhide at depth.

Geochemistry

The canplete length of HI~80 was core ground and samples
analysed for Qi, Po, Zn, Ag, As, Ba, Cr, Au. Results are shown
on Plate MACI1DPGB.

Incmalous base metal values are discussed in the previous
section. This type of anomaly is typical of those on the
licence associated with quartz/carbonate veining in which Zn >
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Pb, and Gu, &g, Bs, Ba are all low. Cr values clearly define
basalt and andesite wmits.

Geo ics

A borelvle M survey was canpleted on HL-8@. Details are
included in Appendix P. MNo anomalies were detected.

DDH MACDAE4

Geology

DDH MAC-D-@@4 (MAC-4) was designed to test for base metal
sulphides in the Hellyer Ore Position (HOP) south-east of
Hellyer. The specific target was a deep response detected on
loop 25 during the summer 1985 UTEM programme. This ancmaly
is discussed in detail in Appendix H. The UIEM response was
interpreted as due to an east dipping body at about 309m below
5725E between 970@0N-10000N and open to the north. orductance
was interpreted to be intermediate between that of the Que
River and Hellyer deposits.

A detailed log of MACH4 is included as Appendix M;
petrological samples are described in Appendix N; a section of
the hole is incluied as Plate MAC12¢A and a plan projection is
shown on Plate MAC89XX.

A sumary log is as follows:

@-83.5 Basalt lava.

83.5-90.9 Basaltic lapilli and ash volcaniclastics.
Rare andesite clasts identified in thin
section (Photo 355462).

%9.0-138.1 Basalt lava.

138.1-172.2 Basaltic polymict breccia volecaniclastic
(Photo 355463, 355464).

172.2-19.3 Feldsparphyric andesite lava breccia and
volcaniclastic (Photo 355465).

196.3-275.1 Dacite lava.

275.1-348.¢(EH) Feldsparphyric andesite lava breccias and
volcaniclastics, minor dacite lava.

The interval from surface to 138.1m is correlated with the
hangingwall basalts at Hellyer. Iowever, low chrome values
from 390.0-83.5 are at variance with this interpretation.
Iapilli and ash volcaniclastics (83.5-99.8) also occwr {(in the
hangingwall) above Hellyer (see section 3(iv)(iv)).
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The polymict unit from 138.1-172.2 is correlated with the
Bellyer Hangingwall Volcaniclastic Sequence. The correlation
is based on:

(1) the presence of pyrite and mixed base metal fragments,
presunably shed from a massive sulphide source.

(ii) the stratigraphic position of the wnit, immediately
below basalt.

(iii) its polymict character and similarity with units
intersected at the southern end of Hellyer.

Fragment types incluie basalt, feldsparphyric andesite,
siltstone, pyrite and mixed base metal sulphides..

The polymict wnit is underlain by a feldsparphyric andesite
(172.2-19%.3), as at Bellyer. The andesite is possibly a
transported lava breccia as it has a similar matrix to the
overlying polymict mit. ‘The lower contact of the andesite is
cbscured by strong yellow sericite alteration.

The rest of the sequence encoumntered in MAC-4 consists of
massive dacite lavas, feldsparphyric andesite lavas and
andesitic volcaniclastics.

Mo massive base metal sulthides were intersected.

The interpreted centre of the UI'EM response lies about 2@0m off
the end of the hole. The hole was stopped short of this point
because it had already passed throuwgh the interpreted Hellyer
Ore Position, and because of the lack of encouraging
alteration at the bottom of the hnle. Since the UTEM anamaly
was obviously not associated with the Hellyer Ore Position it
was decided to rely on routine borehole EM to determine its
source.

Geochemistry

The camplete length of MAC—4 was core gromd and samples
analysed for Qu, Pb, Zn, Ay, A1, B, As, Cr, Ni, Zr, Ti.
Results are shown on Plate 120B.

As mentioned in the previous section several intervals logged
as basalt (36.9-83.5; 12¢.0-138.1: 3@8.7-318.2) have lower
chromium values than expected of this rock type. These
intervals will be sampled for petrograghy.

Qopper and zinc values are mcaderately anomalous throwghout the
hole, while b values are low. These metal ratios are
muswml. Sulrhide fragments contribute to the metal values in
the interval 138.1-172.2.
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Geo ics

Borehole EM was canplete on MAC4. A report has not yet been
receivad. However field inspection indicated rno anomalous

resiults.

8. GECCHEMISTRY

8(i}

Pb-isotope Sarvey

Five samples were submitted to the CSIRO for Po-isotope
analysis in December 1984. A report on the results is
incluied as Appendix Q.

The samples weres:

315461 883N 6L45E Pyrite-rich fragments from the
' Swvitchback VWlcaniclastics in the
' Bellyer Ore Position.

315629 8840N 6l40E Base metal sulphide-rich fragment
from the Switchback
Volcaniclastics.

315660  884MN 61408 Silicified rock with disseminated
base metals from the Switcohback
Volcaniclastics.

31569 94 59N 5235E Pyrite pod at outcrop of BEellyer
Cre Position.

315625 995@N ~ 544¢E  Galena from chlorite-rich rock in
C[lMoN outcrop of interpreted southern
s extension of the ellyer footwall
_ alteration zone.

All samples except 31569 had Ph—-isotope ratios comparable with
those established for Gambrian mineralisation in the Que—
Hellyer area. These results support the interpretation that
the sulphide fragments in the Switchback Volcaniclastics

have been shed from a Cambrian massive sulrhide souwrce, and
that the alteration outcropping around sample 315625 is
related to the Hellyer mineralising system.

Sample 315659 was significantly more radiogenic than the
others. Field evidence indicates that this sample is of
Cambrian age. The isotopic anomaly is most likely due to
addition of radicgenic lead from contained uranium and thorium
t0 a sample of initially low lead concentration. The sample
was not analysed for lead.
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Soil Geochemical Deta Processing

work Completed

During the past twelve months all existing soil geochemical
analyses fram the Mackintosh licence were digitised and a data
base designed for storing and manipulating this very large
data set containing 21,800 samples/dbservations (each with Qu,
P, Zn and scattered Fa, Ba, As).

Mnalysis of this data is still in progress. Work campleted to
date is as follows:

1(a) Rock type infomation frau recent mapping was digitised
and merged with analytical data.

(b) Soil type data recorded during sample collection was
plotted and soil type distribution maps prepared. This
infomation is still to be merged with analytical data.

(c) Vegetation types collected as above were also plotted in

preparation for merging.

2(a) Basic statistics including means, standard deviations,
coefficients of skewness and kurtosis, correlation
coefficients and order statistics were canputed for each
elanent within the whole data set and for each eleament
for each rock type.

(b) Histograms and cumulative frequency distribution curves
for both linear and log scales were constructed as above.

(c) Statistics and cumulative frequency curves were analysed
to determine an ancmalous threshold for each element for
each rock type.

3. PRaw data was divided by the threshold for each element
for each rock type. This allowed ancomalies to be
classified in (times threshold) terms.

4. Profiles of "times threshold" were plotted for each
element over the vwhole Mackintosh area at 1:1@, %@ scale.
This highlighted a number of anomalies not as yet
thoroughly investigated, and a nunber of lithological and
structural features of interest.

wWork Proposed or in Progress

1. Qu, Pb, Zn data is being gridded (18mE x 3@mN mesh) and
contoured at 1:10,099 scale.
olour contour plots will be produced using an Applicon
colour plotter.

2. All new analytical data {actual values) are to be plotted
at 1:2508 scale. !
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3. (Cluster analysis using image processing techniques will be
carried out using the Qu, Pb and 7Zn data sets., This will
aid classification of rock and ancmaly types.

4. Rock type data will be redigitised as new information
becames available. S0il and vegetation types will be
digitised, merged and their correlation with analytical
data investigated.

5. A detailed report will be prepared presenting the full
results and implications of this work.

Lithogeochemical Sampling Programme

A reconnaissance lithogeochemical sampling mrogramme was
canpleted on the Mackintosh and Hatfield licences during
Febrary-March 1985. The aim of this programe was to
determine whether andesitic, basaltic and dacitic volcanics
could be reliably distinguiched in weathered outcrop by their
trace element geochemistry. Preliminary stuiies on fresh drill
core had shown this was possible for basalt, which has a high
chromiun content.

Sample traverses were positioned across the stratigraphy
incluiing the Hellyer (re Position (HOP) (see Fig. MAC122).
Samples were taken from rock and weathered rock in road cuts
and costeans. Mnalyses were by BMIEL using ICP/AFS after
lithium metaborate fusion. PResults are shown in Table 1.
Explanation of the rock type abbreviations is as follows:

Wth A - weathered andesite. Strongly weathered
ock but retaining enough texture to
identify it as andesite - i.e. green,
feldspar phenocrysts.

Acy ~ clay after andesite - identified by
proximity to recognizable andesite, and
stratigrarhic position.

Weth B - Weathered basalt, identified by vesicular
texture, Mn staining and clay colour, and
by stratigraphic position.

D, WthD, Doy - Dacite, weathered dacite, dacite clay.
Hdentified by creamwhite colowr, quartz
phenoccerysts, flow banding or by formation
of distinctive white clay when thorowghly
weathered.

bk Sh, Wth bksh - black shale, weathered black shale. s
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og vee - breccia volcaniclastic in the HOP on the
portal road.

Shale and rhyolite are readily identified in the field.
Geochemistry is mainly required to discriminate basalt,
andesite and dacite. .

Mean values of each element for specific rock types have been
calculated and are shown in Table 2. The means indicate that,
except for As and Zr, there are significant variations in
trace elanent levels for all rock types. Since As, Ba and K
are associated with alteration and mineralisation, they are
not considered reliable indicators of primary rock type.

Basalt is the most readily distinguishable rock type because
of its high Cr, Ni and Mh content. Andesite may be
distinquished fram dacite by higher V, Ti and Mr. When trying
to identify basalt, andesite and dacite, initial division can
be made on the basis of Cr content into basalt (high Cr) or
andesite/dacite (low Cr). Discrimination of andesite from
dacite may then be made on the basis of V, Ti or Ma content.
Plots of Cr against the latter three elements are shown in
Fig. 53, which shows that V is the best discriminator between
andesite and dacite. '

Fecent analyses of core and fresh rock samples as part of the
Fellyer alteration study have suggested that the three rock
types may be distinguished by their Zr to Ti ratios. These
ratios are plotted against ¢r in Fig. 54, which shows poor
discrimination based on Zr/ Ti. This may be due to the
different sample types used in the two programes.

In Fig. 54, 10 samples are numbered. These are samples vwhich
have high chromium and have not been identified as basalt or
vice versa. Possible explanations for these discrepancies are
listed in Teble 3.

The results of the lithogeochemical sampling programme were
applied in the Switchback area by re-analysing soil samples
for chromium. fThe values are plotted on Plate MAC119.
Lithological interpretation can be canpared with chromium
values by overlaying MAC119 on Plates MAC89 HH and MACB8Y GG.

8{iv} Core Grind Sampl ing Programme

Holes drilled on the Mackintosh and Hatfield licences are now
routinely sampled over their camplete length by core grinding.
Samples are selectad on litlological boundaries, or over 1@m
intervals where lithology is miform. To date, samples have
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been pulverized in a chrome free bowl and sumitted to Analadbs
for analysis as follows:

Cu, Po, Zn, Ag, N perchloric acid digest, AAS
Cr, Ba, Az, Ti, Zr pressed powder XRF
an fire assay fusion, AAS finish

Results are stored in the data-base, and are presented as
overlays to drill hole sections (e.g. MAC106B). This
frogramme camuenced with DDH XMCDdS.
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CONCLUSICNS

The major achievements of the reporting period have been:

(1)

(2)

(3)

(4)

Drill delineation of the Hellyer depcsit to prove up an indicated
geclogical resource. The geological setting of the deposit, defined by
the drilling programme, is now the reference for exploration on the
licence.

A significant improvement in the understanding of the geology between
Hellyer and Que River and eastwards to the Switchback Area. The
stratigraphic position hosting the Hellyer mineralisation has been
located in these areas and is a zone of intense exploration. Exposure
created by development works for the Hellyer deposit has greatly
accelerated geological mapping in this area. To improve the detail of
mapping on the rest of the licence techniques must be found to create
exposures in critical areas with minimm envirommental damage.

An improvement in systematic recording of all exploration data on the
property by introduction of new map series and legerds, creation of
drilling and soil geochemical data bases and routine petrology and core
grind sampling on all drill holes.

The develcpment of methods to reliably distinguish rock types by their
trace element content. These methads seem to be applicable to
weathered rocks. Basic and intermediate rocks on the licence are
commonly weathered to 30 metres. :

Three drill holes and 20 line km of UTEM surveying were also completed
during the reporting period. No economic mineralisation was located as

a result of these surveys.

RECOMMENDATTIONS

The exploration programne for 1986 should be directed towards:

" (1)

(2)

Developing drill targets at the stratigraphic position hosting the
Hellyer deposit. This stratigraphy is known to trend eastwards into
the Soutlwell area. A programme of gridding, mapping, trenching, soil
sampling, ground magnetics and UTEM is proposed to produce drill
targets in this area.

Collecting geological, geochemical and geophysical data in volcanic
rocks to the east and south east of the Que River Mine where coverage
is inadequate. There is potential to develcop prospects in these areas
in the medium term. Access tracks, gridding, soil sampling and mapping
have been proposed for these areas.



(3)

Qb°

; 0258047

Continwmtion of 1:18,090 scale mapping of the licence to:

(a) Improve understanding of the structure of the Que-Hellyer
volcanics.

(b) Assess the potential for mineralisation on areas of the licence
cutside the outcropping area of Que-Hellyer volcanics.

A programie involving new air photograrhy and a new base map is
proposed.

37.
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I s&. No. North East Ni Cr v Zr Ti Ba As Mn K

270700 &R09  3794bk Sh 30 130 180 140 3350 L e 120 T EIgp0

‘ 270701 4808 3799bk Sh 20 110 130 16D 3%00 20 12 g0 2.44000
270702 4805 381dbhk Sh _. 4% 130 240 170 3400 300 1z 126 Z.649000

270703 4804 3819bk Shea 30 150 220 140 3680 P40 12 120 2.62000

I 270704 4803  3824bk Sh- 25 150 208 1$0 4050 1000 . 12 80 374002
270705 4B01 3828A cy 10 40 - 250 350 4750 2100 100 100G %.35000

270786 4300 38334 oy 20 25 220  3%0 5000 1700 12 123 3.98000

270707 4800 383BAcy 15 40 210 340 4700 1250 12 120 2.ea{0o

270708 4803 38424 cuw 20 30 210 3%0 4500 vuQ 17 170 1.E0000

270709 4B06 3846A cy 15 2% 200 340 4450 640 12 B0 1.04090

270710 4810 3@64A oy 20 420 190 300 4300 720 12 120 1.14000

270711 4811 3BEYA oy 15 60 180 290 4058 420 12 160 1.14008

270712 4813 3373A cy 20 90 210 340 4300 a0 12 120 1.54ac00

l 270713 481% 387BA cy 10 30 140 240 3400 1050 40 178 1.76008
270714 4814 3883A cy 10 45 160  2%0 3450 1050 2 120 1.66000

270715 4813 3888A cy 15 5% 190 300 3850 1250 40 128 1.98000

270718 4B12 38934 oy 50 3100 210 300 4000 1é79 12 240 2.75000

270717 4811 38984 cy 20 440 200 300 3850 1350 12 1406 2.18408

270718 5330 37250 cy 15 65 45 230 7850 2250 12 100 2.&4006

270720 58391 32170 oy 15 1% 50 - 328 2700 720 12 140 3.04000

270722 5393 37080 oy 15 15 S 340 2900 &80 12 100 2.24000

270724 - 5400 3700D cy A5 40 45 270 2350 | 440 12 100 2.52000

270726 5404 36920 ey 20 15 4% 250 23%0 480 40 100 2.668000

270728 5406 36824 oy .40 680 18@ 230 3150 730 80 120 3.s&0000

270730  S401 3674A cy 25 9% 280 300 4%00 1006 180 400 2.98000

220732 5398 3665wth A .25 130 170 300 3%00. 936 12 11%0 1.72008

270734 5401 34558 cy _&4h 640 1SR 300 3350 80G T 1400 1.42020

2720736 5403 36455 oy .15 as 180 270 3600 - 524 12 550 1.20000

270733 54n0 . 38344 ey 15 26 170 290 3400 429 i* 280 1.30000

. 270740 5398  3626A ey . 10 25 190 350 3900 430 12 450 950000
270742 5400 3617a cy 10 BO 190 290 3%00 450 iz 380 .700000

270744 5399 35607A cp 25 15 190 290 3900 540 12 340 1.34000

| 270746 5403 3598a cy 10 15 220 320 4200 399 2 1050 .900000
270748 5406 358%A oy L1a 0 10 190 290 _40%0 | 640 12 1150 .rB0000

270750 5399 35834 cy 15 20 . 200 290 3950 409 12 1100 '1.14000

270752 5392 3577a cy 2 10 190 2607 3700 540 12 13%0 1.44000

270754 B392 36474 ey 10 20 210 290 4058 S0 12 1750 1.32000

I 270756 5393  3558A cy 10, 15~ 240 330 . 46%0 &40 12 1758 .720000
270758 5394 3547A cy 18 10 240 300 4350 429 17 1500 1.G625400

270760 5394 3538A cy 5 5 280 320 4600 - 470 12 700 .798000

270742 5392 35274 oy 10 5 240 300 4450 430 12 1150 1.89080

2720764 5393 3518a oy 1] 5 260 260 _&150 - 620 12 400 1.74000

. 20764 5392 35084 cy 5 10 280 290 4500 1240 12 100 4.04800
Suthblk Sh 20 110 198 168 -40%0 - 820 12 100 2.58086"

355014 8925 6720wth B 35 25 248 170 3400 P40 12 &405%0 2.74000

355017 8950 6&690wth B 25 15 270 _ 150 3150  105¢ 12. 800 2.54000

355018 $000 &690uth B 130 %40 2406 280 4750 580 12 1900 2.30000

' \355019 9030 &730wth B 1?86 720 280 300 5500 SE80 12 3400 1.34000
355020 9020 6770wth B 130 660 270 300 5100 520 12 3100 .4£40800
355021 9030 6820wth B 170 560 280 300 5300 560 17 1700 1.64000

355022 9060 6B865uwih B 159 600 2<0_ 300 5200 230 12 308 790000

365023 9100 éB60wth B _190 10600 260 280 4950 560 12 460 1.98000

355024 9140 6820bk Sh 8n 159 160 150 3550 540 I0 800 3.00000

383025 9180 EBOSR 15 15 15 150 820 180 12 320 2.24000

355026 9230 &795bk Sh 26 116 2P0 150 3I%50 410 12 520 2.85000

‘ 385027 8550. 66BS5wth D 15 45 250 160 44086 920 12 44 2.93000
355028 8580 6210wth A 35 85 160 140 3850 200 2 1750 1.48060

- 355029 8725 67100 20 15 36 160 1650  P&0 12 300 2.46000
355030 8765 &710wth D 30 10 330 150 4550 %00 12 13S0 3.32000
358031 8805 &6740wth D 15 10 40 220 2200 540 12 130 2.88009

: 365032 8825 6700wth D 19 10 30 178 1700 400 12 90 2.320000

' 355033 8845 668%cg veo 1% 30 40 190 1950 480 12 320 2.18000
356034 8845 4685cg vee 15 15 35 220 2200 20O 12 780 2.90004

355035 8895 5705wth B 250 1080 264 70 2350 180 12 2508 .105000

365036 9550 4270wth B 210 920 200 140 2400 270 T2 280 1.02000

368037 9140 4370wth B 100 410 280 170 3850 340 12 2256 1.50000

' 356038 8975 4460wth D 50 240 150 170 3200 130 17 500 .335000
355039, 8895 4500wth D 10 25 25 220 2058 560 12 60 3.02000

355040 @7%0 4560wth D 20 16 250 220 4350 470 12130 F.1E000

356041  B455  4680wth D 20 15 20178 2800 200 12 30 3.08000

l 355042 10095 G5605wth B 160 630 410 230 6G-0p0 150 12 2500 .21%000
355043 10000 5600wth B i80 810 320 310 5250 189 12 300 1.460400

365044 9910 S410wth B 40 20 340 300 4750 1000 17120 Z.1%000

365045 $85% S510wth B 30 20 270 280 4150 1440 12 1550 3.11000

355044 9810 5610wth A 60 20 420 420 &ise 890 12 2100 1.52000

355047 9750 G610wth A 90 280 230 290 4050 B7L 2 160 2.80000

365048 9700 5420py wth A 20 20 180 220 2100 420 12 80 2.51000

$55049 9650 S610py wth D 20 100 @ &0 350 2750 420 12 12 3.42000C

: IsE050 9410 SFG0wth A 30 20 240 230 3500 804 12 12 3.61380
355051 9615 . 5715wth D 20 5 40 300 33%8 430 12 12 3.36000

355052 9500 5800wth D 40 P60 110 290 3400 0 740 12 2%0 2.8200%

' 355053 9410 S5B40wth B 110 298 . 240 260 3%00 1080 12 1350 1.80000
3550654 9610 SI0OR s 30 &0 220 1550 300 12 g0 2.%1000

366055 9410 S950R 10 5 10 220 8040 180 12 12 2.32000

' 355056 9410 G940R | 19 10 tp 228 8040 150 1% 40 2.41000

TABLE 1. SAMPLES COLLECTED FOR THE MACKINTOSH / HATFIELD LITHOGEOCHEMICAL PROGRAMME

028649

4800N/ 3800E COSTEAN
(HATFIELD)

5400N/3600E COSTEAN
(HATFIELD)

PORTAL ROAD-
SWITCHBACK AREA

WARATAH HEC LINE

EXPLORATION PITS
9600N/5600E AREA



TABLE 2.

MEAN VALUES FOR MAJOR ROCK TYPES,

LITHOGEOCHEMICAL SAMPLING PROGRAMME

b3 028050
ROCK TYPE Ni Cr v ir Ti | Ba As Mn K
‘wth A, A cy (33 obs.) 17 a4 220| 293 | 4145] 794 | 21 736 | 1.8%
wth B (16 obs.) 132 | 611 248 252 | 4216] 486 | 16 | 1481 | 1.4%
D, D cy, wth D (16 obs.) 19 24 97| 233 | 2893| 733 14 222 | 2.9%
R (4 obs.) - 14 15 241 203 092] 203} 12 113 | 2.4%
bk sh, wth bk sh (8 obs.) 41 | 130 199] 160 | 3681| 716 | 14 243 2.7%
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“ -

NUMBER SAMPLE
ON FIG. NO.

1 270728
2 276734
3 270732
4 270717
5 270710

NOT SHOWN 270716

6 355047
7 355016
8 355017
9 355044
10 355045
11 355038

HAND SPECIMEN
ID.

A Cy
A Cy
wth A

A Cy
A Cy

A Cy

wth A
wth
wth B

o

wth B
wth
wth D

o3}

025051

Cr COMMENT
CONTENT
680 CORRELATE WITH THII
640 UNIT OF HIGH Cr

BASALT INTERSECTED
130 IN DDH MC-12 BE-
ﬁ““*-5~_~yEATH COSTEAN
460 UNEXPLAINED -

MAY BE THIN BASELT

i-2-5-)-----_._______9N1'1' AS ABOVE ¢ M

g

3100 UNEXPLAINEﬁ
280 UNEXPLAINED
25 CORRELATES WITH
15 UNTIT OF LOW Cr

ANDESITE LAVA IN-
TERSECTED IN DDH
MAC-1

20 _ UNEXPLAINED
20 UNEXPLAINED
240 UNEXPLAINED

TABLE 3. EXPLANATIONS FOR DISCREPANCIES IN Cr CONTENT
OF SAMPLES FROM TABLE 1.
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Flist.,. File {RSCHMH::20

DAR0 63

> Date 12:37 PM__WED, , 20 NOU,

1985

Pa

$CONTROL:F IELD, TRBLE ,ERRORS=10,R0O0T,SET ;
BEGIN DATA BASE: @EOBDMH:MH:20;

LEVELS:
4 RDACC;
1% WTACC;

Mackintoshrs/Hatfield - Tasmania 3%
<< Latest update <8%1024.1028> >>

{({e e s R SRR R E A I E AR S SN R S NS REE SRS SEASE SRR AR 3 S

{{(axzanmsxscomaexsexzx ALL [TEM NAMES s=sorzsaozzocaassasszsms=an) )

ITEMS:
KDHID, X10;
KSTAT, %4 3
KSAMPT, X4 ;
KROCKT, X4 ;
KALTN, X6 ;
DHID1, X10;
LOCAT, X16;
SECTN, X4 ;
TODER, ®6;
NSURY, X6 ;
MNASIN, X6 3
NORTH, %8 ;
EASTG, %8 ;
ALTIT, X8 ;
DPCOL, X8 ;
MGSNTH, X8 ;
STTUS, K4 ;
DH1D?2, %10
FROMZ, X6 ;
TOTO2, X6 3
DATES, X6 ;
DATEF, X6 ;
LOGBY, X4 ;
HSIZE, X4 ;
CTYPE, X4
CSIZE, X4 ;
COMMT, X24;
DHID3, X10;
SRUDP X6 ;
AZMTH, %8 ;
DIPPP, %6 3
DHID4, X10;
FROM4 , X6 ;
TOTO4, X6 ;
SAMPNO,  X6;
SAMPT, ®a;
ROCKT, X4 ;

<<MASTER DRILL HOLE MNRME >?

<LHASTER DATA STATUS b
<<MASTER SAMPLE TYPE >y
<{MASTER ROCK TYFE >
<<MASTER ALTERATION >
<< COLLAR DETAIL SET >
<<Drillhole 1d asnkry
{{Location a/nk?
{<{Section a’‘n>?
{<Total depth of hole n >3

>
b

{{Number of surwveys n

{<{Number of aszsay interwvals n

<<Collar Northing n >
<<Collar Easting n o>
<<Collar Reduced Lewvel n >
<¢<Depth of collar no>?
n
a

¢<MBES Northing-Graphic Selectn >
{{Status of Data KEY ITEM >
{< HOLE SIZE SET >y
¢<{Drillhole Id a‘n>’

<<{Depth FROM for holercasing n o>
<<Depth TO for holescasing n >>

<<Date drillhole started n »?»
<<Date drillhole finished n >>
<<Logged by a’/nr>
<<{Hole size arnyy
<<Casing type a’nd>
<<Casing size(inside diameter) n >>
<<Comments a’nk’
<< SURVEY SET >
<<Drillhole Id a’‘ny>
{Survey Depth n >
<<Azimuth n >

<¢Dip (negative for DOWN holed n 3>

<< ROCK GEOCHEM SET ) >
<<{Drillhole Id - a-n>>
<<{From n >>
<<To ‘ n >
<{Sample numbe n ¥
{<{Sample type KEY ITEM a~n>>
<{<Rock type KEY ITEM asn>>

ﬁfa

=5
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or

_((=a=n--=--m--n-a------&ws-n-nna--=13w:-===-=wnn-====

ALTN,

CUPPMR,
PBPPMR,
ZNPPMR,
AGPPMR,
AUPPMR
BAPPMR,
ASPPMR,
CRPPMR,
NIPPMR,

ZRPPMR

TIPPMR,
SPARE1,

DHIDS,
FROMB ,
TOTOR,
SPBERAV,
cuk,
PBX,
ZN%,
AGPPM,
AUPPM,
Bax,
ASK,

X6 ;
X6 3
X6 ;
X6}
X6 ;
%6 3
%6 ;
%63
X6 ;
X6 ;
X6 ;
X6 ;
X6 ;

X10;
®é ;
X6;
X6 3
X6 ;

-

X6 ;
X6 ;
X6 ;
%63
X6 ;

<<{Alteration

{<Copper ppm - Cu
<<{lLead pPpm - Pb
<<Zinc ppm - Zn
<<Silver ppm - Ag
{{Gold ppm - Au
<<Barium ppm - Ba
<{Arsenic ppm - As
<<Chromium ppm - Cr
{<Nickel ppm - Ni
<<Zircon ppm - Zr
{<Titanium ppm - Ti
¢<<Spare 1 ppm - 71
<< ASSAY SET
<<Drillhole Id

<From

<To

{<Specific gravity - Sg
{<{Copper % : - Cu
<<l esad % - Pb
<<Zinc % - Zn
<<{Silver ppm - Ag
<<Gold ppm ~ Ay
<<Barium % ~ Ba

{{Arsenic% - As

6258064

KEY TTEM a/n>?

>
>
>
>
>
>
>
>
3>
>
b
>

3

33 333333333

22
a’‘nr’
>
>3
2
>
b
b
b
>>
>3
>3

=

533333333

FEEmm=))

Co R a0 mm e e o Sk Gy oy Y MASTER SETS EAREBEEREDTAEESEAmAEFAmERT ) Y

- SETS:

NAME &
ENTRY:

- NAME :

ENTRY:

NAME :

F ENTRY @

NaMe :

- ENTRY:
 CAPACTITY: 53;

- NAME:

ENTRY:

@MIDMH: 1 20,A;

KDHID(S) ;
CAPACITY: 53;

BMSSMH: :20,/;

KSTAT(1) ;.
CAPACITY: 7;

@MSTMH: 120,083

KSAMPT(1) ;
L CAPACITY: 11;

BMRKMH: :20,A;

KROCKT(1);

@HMALMH: : 20, 8;

KALTNC(1) ;

- CAPACITY: 19;

L<{MASTER

<{MASTER

{<MASTER

{<MASTER

{<{MASTER

< 13>

DRILL HOLE IDENTITY SET »>»

DAaTA STATUS SET

SAMPLE TYPE

ROCK TYPE

ALTERATION

€4 23>
>

<L 3
>

<< 4>
>

{< B>
>
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r
TMAGE -1000 MASTER-SET REPORT O 2 8 0 6 J 5:13 PM FRI., 7 mMrAR., 174
data—base 2DBDHMH:MH:Z0 master—set QMIDHMH jrage
Detail
Set ! EHIDMH &HS52HE  aSUYMH  @RGCMH  eAaSYHH
Item: DHID1 DHIDZ DHID3 DHIDA4 DHIDS
HATDOO 1 -1 2 8
HATDOOZ e 1 2 g
HATDOODZA - 1 Z 10 .
HATDOGO3 1 3 8 29
HATDOO4 1 4 21 45
HATDOGS 1 3 20 42
MACDOOY i 3 15 40
HACDOOZ i 3 18 44
MACDOO3 1 4 10 21
MACDAO G i 4 15 3B
MACDO0S 1 4 18 45
MACDOO6 1 4 12 41
ADADOD1 1 2 14 104
XLDADOOZ 1 4 12 Bé
2DAD0O03 1 9 12 95
XDARDOO4 1 3 2% 24
ADADO0S 1 3 20 25
“HLDO8R -1 3 17 42
AMCDOAO1 1 2 Ed 65
XKMCDHB0Z i 2 ? 10
XHMCDO0O03 1 z 12 .
XMCDOGO4 1 Z 10 .
~AMCDO0s 1 4 13 30
XHCDU06 1 4 14 34
XMCDOB0? 1 1 3 .
XHMCDONB 1 3 11 24
xMCD0OO09 1 3 11 26
XHMCDO10 1 3 12 29
®MCDO11 1 3 11 z28
AMCDO 12 1 3 iz a0
AMEDO13 1 3 16 29
Totals 31 94 416 1190 o
total number of unique 1tems = 31

Fig £
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IMAGE 1000 DATA BASE SPaACE UTILITY

C'Tﬁ SET NAME

D

@MIDMH
QMS5SHMH
@nsTHH
BHMRKMH
@aMAaLMH

@H1DMH
BHSZMH
aSUYMH
QRGCMH
#ASYMH

DBSPA
SP1

STOP

53

11
53
19

33
159
533

3001
1003

00000

FREE RECORDS

22
63
117
1811
1003

RECORDS USED

CZ5C66

DIFFERENCE

oD

| R v
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ANALYSES BY Anaiabs
METHOD Pressed powder / XRF
SAMPLES C-Horizon soil samples taken in
) 1978 ; except samples along
Portal Road and Southwell Track
which are rock chips taken 1985
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NORTH WEST TASMA