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SUMMARY

Exploration programmes carried out during the third year of this project
licences has focused on follow-up work over the Grey's Bluff anomaly. The
multi-disciplinary programme was aimed at the discovery of Tennant Creek
style ore bodies or low grade high volume stockwork style deposits.

Field work, involving geochemical and ground magnetic surveys, as well as
rotary air blast drilling have failed to detect any significant gold
mineralisation.

As a result of these investigations, no further work is recommended for the
Grey's Bluff anomaly.
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INTRODUCTION
GENERAL

The White Hill Project Area encompasses two exploration licences originally
granted to Australian Development Limited and now forming part of a joint

venture agreement with Newmont Australia Limited. These licences are part of
a larger group of 12 licences within the Tennant Creek district which are the
subject of the joint venture.

During December 1987 Australian Development Limited made application to the
Director of Mines to have the 12 licences consolidated into four groups to
simplify reporting. Permission was granted during January 1988, with a
common anniversary of January 29.

This project area has been named the White Hill Project area after the White
Hill trig station which is included in the area.

THE JOINT VENTURE

Australian Development Limited (ADL) and Newmont Australia Limited
(Newmont) entered into a joint venture in 1987 where Newmont can earn a 50%
interest in the subject 12 exploration licences by exploration expenditure of
$3M during the four year period to December 1991. Newmont commenced
exploration of the licences in November 1987,

LOCATION AND ACCESS

The White Hill project encompasses parts of Tennant Creek and Phillip Creek
Stations as well as areas of Crown Land which are the subject of the current
Warramunga Aboriginal land claim. The project area is traversed by both the
Stuart Highway and the Barkly Highway (Figure 1). Access off these sealed
roads is via station fence lines, tracks and previous exploration routes. Such
tracks are impassable for brief periods after heavy wet season rains but are
otherwise quite suitable for access.

Access to the northern part of the project area is more limited due to a lack
of tracks.
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GEOLOGY

REGIONAL GEOLOGY

The White Hill project area covers parta of the central section of the early
Proterozoic Warramunga Group sediments. Dodson and Gardener (1978)
provide the most recent stratigraphic subdivision for this group. These
authors subdivide the uppermost formation, previously known as the
Carraman Formation into six numbered greywacke units and two units of acid
volecanics known as the Gecko Volcanics and the Warrego Volcanics. This
sequence is underlain by acid volcanics and shaley sediments of the
Bernborough Formation and the Whippet Sandstone which is in turn underlain
by greywackes of the unit 1 greywackes of Dodson and Gardener or the
Monument Beds of previous authors,

Williams (1987) has suggested that the Whippet sandstone is the lower most
unit of the Warramunga Group and that it unconformably overlies a sequence
of greywacke, shale, BIF, chert and acid volcanics which he considers are the
equivalent of Division 1 of the Arunta inlier in central Australia. The
Warramunga Group is viewed as the equivalent of Division 2 of the Arunta
complex by Stuart et.al. (1984),

Williams (1987) has further proposed an informal subdivision of the Carraman
Formation by recognizing lower, middle and upper units. The middle unit
named the Black Eye Member (thickness up to 3000m) has been delineated on
the basis of its magnetic response and includes a sequence of hematite
shales, quartz porphyries and greywackes with up to 20wt% magnetite. Thia
unit also encloses all khown massive magnetite ironstones on the field, some
of which are hosts to the major ore bodies including Nobles Nob, Juno and
Warrego.

Structure is reasonably complex with three main deformations resulting in
moderate to steep open folds orientated ESE-WNW with numerous plunge
reversals. Two main periods of faulting are recognized including an earlier
development of steep shear zones sub parallel to fold axes and a later set of
NW-SE faults with major sinistral strike displacements. Folding is thought to
have commenced early in the basins' history while some sediments were still
only partially consolidated.

The Warramunga Group has been metamorphosed to greenshist facies and
shows evidence of local contact metamorphism against granite contacts,
however, the numerous porphyry intrusives have produced minimal contact
metamorphic effects.

Other intrusives include dolerite, syenite and lamprophyre dykes. Several
sets of large quartz veins cut through the field with a north to north
westerly trend and are considered to be low temperature fillings of late stage
fractures. These later features are not known to be mineralised.



FEATURES OF KNOWN TENNANT CREEK ORE DEPOSITS

The major ore deposits of the Tennant Creek goldfield have a number of
common features:

1. They occur in hematite and magnetite ironstone
bodies in sheared and altered sediments often at the
intersection of the two phases of shear orientation.

2. They occur in anticlinal fold closures in both principal
folds and drag folds.

3. They are often closely associated with iron rich sediments in the
folded stratigraphy.

4, They occur in alteration zones which are confined to the shear
zones and have root like channels open down dip.

5. Alteration assemblages include chlorite (dominant) magnetite, talc,
dolomite, quartz, and sericite. Bleaching is common in the
footwalls.

Table 1 demonstrates that there are two distinct deposit types in the field,
the gold rich deposits such as Nobles Nob and the copper rich deposits such
as Peko. Both styles have significant Bi and Se (commercially extractable in
some cases), and minor uranium which may be of some use to exploration.
Silver and base metals other than Cu are generally low however individual
shoots of Pb~Zn mineralisation were found in some of the Cu rich mines eg.
Orlando and the Ivanhoe mine produced more silver than gold in a ratio of
approx. 3:1.

The deposits are iron sulphide poor, Cu occurs as chalcopyrite and gold is
free or associated Cu-Bi sulphasaits, As is minor or absent.

In form the deposits tend to be pipe or plug shaped bodies of quartz
hematite and magnetite surrounded by chlorite magnetite hematite and zones
of dolomite. Several shoots of ore may be present at each mineralised site
and metal ratios vary between shoots. Several of the ore bodies, such as
Nobles Nob and White Devil are elongate in plan with the long axis parallel to
local cleavage direction.

Of the 700 odd mapped or drilled ironstones in the field, some 150 carry
detectable gold mineralisation. Paragenetic studies on the various deposits
have all shown that the Cu, Au, Bi assemblages have been deposited from
gsolution subsequent to the emplacement of the magnetite bodies.

Weathering-oxidation extends to an average of 60m with a zone of trace
element depletion extending to an average depth of 30m beneath a dissected,
partially pisolitic laterite profile. Several deposits including Nobles Nob and
Peko benefited from supergene enrichment.



TABLE No.

TENNANT CREEK PRODUCTION AND/OR RESERVES (APPROXIMATE)

1

Deposit Tonnage Grade Contained = Contained
mt Au g/t Cu¥ Bi% Gold oz. Copper

tonnes

WARREGO 5.0 7.0 2.6 0.3 1,150,000 174,370

NOBLES NOB 1.28 25.6 ? ? 1,100,000

JUNO 0.38 65.2 0.42 0.4 841,000 1,490

PEKO 3.1 3.4 4.14 0.2 340,000 147,410

WHITE DEVIL +0.30 22.0 1.5 0.08 +200,000

ORLANDO 0.68 8.8 4.01 0.07 174,193 27,350

ARGO 0.298 13.5 0.82 0.68 130,000 1,510

GECKO 4.73 0.74 3.86 0.07 112,910 188,450

EL DORADO 0.146 22.17 ? ? 106,910

TC 8 0.03 56.0 ? ? 53,226

GOLDEN 40 0.104 14.0 ? ? 47,000

WHIPPET 0.016 34.0 ? ? 17,548

NORTHERN STAR 0.153 7.3 ? ? 36,029

IVANHOE 0.315 2.9 3.7 ? 29,463 11,880

Note:

(Figures used in this table came from a variety of sources and may well
For this reason the table

be incomplete or in some cases overstated.
should be used as a guide to deposit size distribution only).

Approx. 20 smaller deposits have produced more than 1000 oz,

are known.

120 mines



LOCAL GEOLOGY

The White Hill project area encompasses quite diverse geology by comparison
with the other Tennant Creek project areas. The central part of the area is
occupied by the main mass of the Tennant Creek Granite which intrudes both
the pre Warramunga - Arunta division 1 equivalents (Williams 1987) and the
lower most members of the Warramunga Group.

On the western side of the project area, adjacent to the amall Cleos’ Gift
prospect, the boundary between the acid volcanics of the Bernborough
Formation and the greywackes of the lower Carraman Formation trends 140°
to a point where it is truncated by the granite contact 2.5km to the SE.

Hornfels development adjacent to the granite contact is evident up to 500m
distant and locally minor tourmalinization of sediments has been observed.
Folds in the sediments have wave lengths of 500m to lkm and plunge
shallowly to the SE. Axial plane parallel shears are common.

The western granite contact is displaced 4km by the major sinistral Quartz
Hill fault, the passage of which is clearly evident in the field by the
occurrence of large continuous quartz veins. To the south of this structure
the granite contact parallels a NE trending zone of intense shearing in
greywackes and jaspers of the lower Carraman Formation.

In the Grey’s Bluff area, in the south western corner of the project, the
lower Carraman Formation is represented by a sequence of greywackes,
siltstones, sandstones and cherty tuffs with several small quartz feldspar
porphyry units. Hornfels extend up to lkm from the granite contact and the
granite shows considerable evidence of wall rock contamination suggestive of
a shallow south dipping contact zone. Several small lamprophyre dykes have
been mapped in this area.

To the east and north outcrop becomes gradually more scarce and then non
existent. Adjacent to areas of outcrop the granites are covered by an
immature arkose however at a greater distance cover is aeolian or alluvial
sand and lateritic gravel.

In the south eastern corner of the project area the lower Carraman Formation
sediments are unconformably overlain by vesicular basalt of the Cambrian
Helen Springs volcanics. The basalts appear to be readily lateritised and
outcrop on low rubble strewn rises. Green glauconite commonly fills the
amygdales. In places the basalts are overlain by cherts of the Cambrian Gum
Ridge Formation.

North of this area soil cover is complete and it is difficult to judge whether
basement is comprised of Proterozoic or Cambrian rocks.



EXPLORATION PROGRAMME

PREAMBLE

The magnetic nature of the ore deposits in the Tennant Creek district was
recognized early in the history of the field. As a result of the past success
of prospecting for discrete magnetic anomalies, most of the magnetic anomalies
are currently covered by mineral claims controlled by the two major local
explorers, ADL and Geopeko. In view of this situation Newmont decided to
pursue a non—-model specific exploration programme with the intention of
finding significant mineralisation in subtle magnetic settings or low grade
high volume deposits. To this end systematic exploration proceeded through a
phase of data acquisition which included systematic soil sampling, geological
mapping, interpretation of low level airborne geophysics and rotary air blast
drilling.

In Year 2 twelve anomalous zones were identified from the first pass sampling
programme. These anomalies were prioritised after confirmation sampling and
consideration of their geomorphological, geological and geophysical setting.
Only two anomalies (Anomaly C24 and C30) were considered worthy of follow-
up work.

Follow-up work was carried out on Anomaly C30, however results failed to
enhance the initial sample result of 7.63ppb Au. The surface anomaly was
interpreted to be due to contamination. Outcrop sampling was conducted on
an ad. hoc. basis during geological mapping and soil sampling. Results were
generally disappointing with gold values at background level or below the
detection limit. An exception was a sample of quartz hematite ironstone taken
from the C24 (Grey’s Bluff) anomalous zone which returned 0.32ppm Au
supporting the anomalous status of the zone as demonstrated by soil
sampling.

For further information on exploration programmes carried out during the
second year of the project area refer to the annual report by D.F. Pearson
(1988). Exploration during 1989 (Year 3) has focused on Anomaly C24. This
follow-up programme included soil and rock chip sampling, a ground magnetic
survey, geological mapping and orientation rotary air blast drilling.

WORK COMPLETED

Anomaly C24 - Grey’s Bluff

Surface Geochemistry

Follow-up soil sampling over the broad C24 anomaly included extension of the
500m spaced reconnaissance grid sampling further north to provide a good
overlap with the Tennant Creek granite and infilling of the existing 500 x
500m grid with samples spaced on 250m centres. This programme involved
collection of 124 5kg BLEG samples (Plate 1) which were analysed at Classic
Comlabs Berrimah laboratory.

Results from the infill programme confirmed the first pass sampling anomaly
however it was not significantly enhanced. Three broad zones with consistent
results greater than 1lppb Au were identified (Plate 1 & 2), the eastern two of
which were selected for further investigation by RAB drilling (Plate 1). These
zones had peak soil results of 3.25ppb Au for the northern zone and

2.00ppb Au for the southern zone.



A total of 43 rock chip samples were collected on an ad. hoc. basis during the
soil sampling and mapping programmes (Appendix 1 and Plate 1), These
samples were assayed for Au (by fire assay followed by carbon rod
determination-detection limit 2ppb) and Cu, Pb, Zn, Bi, Ag, Co, Mo and As by
AAS methods at Classic Comlabs Berrimah laboratory. Unfortunately no
anomalous results were returned.

Geological Mapping

The C24 anomalous zone covers a flat area which mostly slopes gently
northward with a well developed dendritic drainage pattern which is incised
as narrow 2 to 3m deep trench like channels. The drainage pattern converges
to the north east where it becomes a major tributary of Tennant Creek

{Plate 2).

Outcrop makes up approximately 20% of the surface area occupying low rubble
strewn rises with adjacent subcrop trains. Good exposures also occur in the
drainage channels. The remaining surface area is covered with quartz and
siliceous scree set in a shallow residual "C" horizon kaolinitic soil. In this
environment anomalous soil sampling results are likely to be proximal to their
primary source i.e. no significant surface transport effects should be
present.

Geological mapping based on 1:10,000 scale aerial photography and gridding
(Plate 2) revealed a relatively simple geology. In the anomalous area a
sequence of greywackes of the Carraman Formation is locally intruded by
Tennant Creek granite and associated acid dykes, quartz feldspar porphyry
and small lamprophyre dykes. The greywacke sequence has a north westerly
strike and an average dip of 45°SW with no apparent macro fold structures.
Minor synsedimentary deformation is evident. North west trending shears
with thin quartz stringers become more frequent in the southern part of the
anomalous zone as the major Mary Anne-Mary Lane shear zone, which lies 1km
south of the southern BLEG anomaly peak, is approached. Locally small
discontinuous zones of iron enrichment and hematitic ironstone stringers also
occur in the shear zones.

Outcrops of leucocratic porphyritic granite of the Tennant Creek granite
occur 600m north of the northern BLEG anomaly peak. Although the contact is
concealed it is interpreted to occur 300m north of the anomaly. Thin veins of
regmatite were observed trending SW up to 1km from the contact and a zone
of hornfelsed sediments extends up to 600m south of the contact enveloping
the anomaly (Plate 2).

A small outcrop of syenite was mapped on the western flank of the broad C24
anomalous zone, 1.8km south of the main granite contact and 1.5km west of
the southern BLEG anomaly peak. This occurrence is interpreted as an
apophysis of the Tennant Creek granite and suggests that the main intrusive
may lie at shallow depth beneath most of the C24 zone.

Several bands of quartz feldspar porphyry up to 40m in width were observed
apparently lying conformably within the sediments. Less extensive
lamprophyre dvkes were also observed however neither of these features
appeared to bear any relationship to the geochemical anomalies.

N



Ground Magnetic Survey

A ground magnetic survey was conducted in the eastern part of the C24 soil
geochem. anomaly in an attempt to detect cryptic magnetic signatures of
buried mineralised bodies or structures capable of hosting mineralisation
represented by the surface Au anomalies, Close analysis of the aeromagnetic
data had previously revealed that no ‘bull’s eye’ type magnetic targets
existed in the area.

A total of 30 line km of ground magnetic data was collected on line spacings
of 80m and station spacings of 10m (Plate 1, Figure 2). The survey was
conducted by Goanna Exploration Ltd using an EDA OMNI IV proton precession
magnetometer with a sensor at 2.5m above ground and an EDA OMNIMAG
PPM400 base station. Contoured data is presented as Figure 2,

As expected no discrete magnetic highs were detected above the noisy
background. Close inspection showed subtle magnetic lineaments parallel to
bedding orientation with a suggestion of local distruption by NE trending
fractures. No features considered to be representative of potential sites of
mineralisation were detected.

RAB Drilling Programme

As the BLEG soil anomaly could not be explained by either geological mapping
observations or the ground magnetics survey a programme of orientation RAB
drilling was designed to test the subsurface geochemistry in the northern
and southern BLEG anomalies. It was hoped that the programme would
demonstrate stockwork or shear zone related mineralisation at depth or at
least explain the surface anomaly and thus contribute to the growing data
base on Tennant Creek geochemistry.

Northern Anomaly

The programme for the northern anomaly (Plate 1) included 2 lines of
overlapped 60° declined 33" RAB holes drilled north acroes strike and
surrounding the peak anomalous soil sample site. A total of 14 holes for 575m
were drilled using a GEMCO H13 drill rig contracted from East West Drilling
Services Pty Ltd (for logs see Appendix 2).

Drilling encountered kaolinitic weathering to vertical depths of 2 to 15m over
a sequence of indurated (hornfelsed) greywackes and shales. Several narrow
(approx., 4m true width) lamprophyre dykes were intersected as well as thin
quartz veins and pegmatitic granite dykes. Several holes encountered pink
medium grained granite with minor tourmaline. These intersections
demonstrate a shallow southerly dip for the Tennant Creek granite and show
that the surface BLEG anomaly falls well within the hornfels zone adjacent to
the granite.

All 14 holes were sampled on 1m intervals with splits composited to 4m for
initial assay. Composites were assayed at Classic Comlabs Berrimah laboratory
for Au, Cu and Bi by AAS.

Results for all elements were disappeintingly low and commonly at or below
detection limits of 0.0lppm Au, 2ppm Cu and 10ppm Bi. Peak results were
0.10ppm Au, 35ppm Cu and 950ppm Bi with the 0.10ppm Au representing
indurated grey siltstone with minor quartz veining in hole 24/04. Both the Cu
and Bi anomalies represented a zone of quartz veining and silicified siltstone
at the base of hole 24/10.

./g(
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These results support the view that the northern surface BLEG anomaly is
related to subtle metasomatic trace element enrichment in the hornfels zone
rather than secondary dispersion from economic grade mineralisation.

Southern Anomaly

The programme completed on the southern anomaly consisted of a single line
of overlapped 60° declined holes drilled north between BLEG sample 76489
(1.94ppb Au) and 76440 (2.00ppb Au). A total of 10 holes for 620.5m were
completed (Appendix 2, Plate 1).

Drilling encountered a sequence of interbedded greywacke and shale with
greywacke becoming gradually more predominant in the northern part of the
traverse, Several thin lamprophyre dykes were observed the largest being
intersected over 11mdh in hole 24/16, These lithologies were more deeply
weathered than had been the case on the northern anomaly with strong
kaolinitic weathering extending to depths of 40 to 50m.

Results for all elements assayed were even lower than those reported for the
northern anomaly a fact perhaps represented by the lower surface BLEG
results. Peak values were 0.06ppm for Au whilst all Bi results were less than
the 10ppm detection limit. Cu values in the range 70 to 105ppm were returned
from lamprophyre intersections and a few results in the range 50 to 125ppm
were returned from intersections of sediments showing minor induration or
local quartz veining. A limited number of samples were also assayed for Ag,
Co, Pb and Zn however no anomalous results were reported.

It is concluded that the surface BLEG results provide a good indication of
primary rock elemental abundances in this environment and that such low
level anomalies are not indicative of underlying mineralisation.

ONGOING PROGRAMME

Work proposed for Year 4 includes a reassessment of the geological,
geophysical and geochemical data bases compiled during Year 2 and 3 in an
attempt to use accumulated experience to identify new prospects for detailed
evaluation. Such prospects will be advanced to the drill target stage and
then ranked against each other and prospects in the adjacent project areas
to determine priority for drill testing.



CONCLUSIONS

Exploration work completed this year was focused on the Grey’s Bluff
(Anomaly C24) prospect, an anomalous area identified during the Year 2
reconnaissance sampling programme. Multidisciplinary exploration carried out
on the project area included follow-up soil sampling, a ground magnetic
survey, geological mapping and rotary air blast drilling.

The drilling programme was designed to test the subsurface geochemical
expression beneath two low order surface BLEG anomalies. Twenty-two holes
totalling 1195.5m were drilled. No significant gold or base metal values were
obtained and the weak gold anomalies were interpreted to be the result of
subtle metasomatism of the sedimentary rocks, associated with the intrusion
of the Tennant Creek granite. No further exploration is recommended for the
Grey’s Bluff prospect area.

Work proposed for Year 4 includes a reassessment of the geological and
geophysical data on the broader project area to identify blind or
geochemically obscure prospects.



EXPENDITURE SUMMARY

25th January, 1989 to 24th January, 1980

WHITE HILL PROJECT

INCORPORATING EL’s 5072 and 5133

EL5072 EL5133
Salaries, Wages & Overheads 9,328 52,861
Assaying 882 4,996
Drilling 981 5,557
Geophysics 465 2,636
Surveying 58 332
Admin. & Office Costs 2,561 14,509
Field Supplies 386 2,190
Field Living 212 1,200
Vehicles 422 2,393
Freight 139 789
Travel & Accom. 899 5,092
Land Management 33 189
TOTAL $16,366 $92,744

PROJECT TOTAL $104,110

(Total Project expenditure has been distributed amongst included EL’s pro
rata on the basis of graticular blocks held in Year 3)
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APPENDIX ONE

ROCK CHIP LEDGER

Note: Certain batches of samples were assayed for Au down to a detection
limit of 0.0002ppm (ire. 0.2ppb) by increasing concentration factor on
the DIBK extraction and carbon rod AAS analysis.
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