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SUMMARY

Exploration lLicence 6445 (Hardies South) comprising 9 blocks
was granted to The Shell Company of Australia Limited on 22nd
March, 1989 for a period of four (4) years.

A 5 graticular block relinguishment nomination was lodged with
the NTDME on the 21st of February, 1991 to satisfy second
anniversary reduction requirements.

The licence is located approximately 40 km north northwest of
the Pine Creek township. '

The Lower Proterozoic geology of the licence area comprises:-
siltstones, phyllites and greywacke of the Burrell Creek
Formation; siltstones and greywackes of the Mt Bonnie
Formation; siltstone hornfels and tuffaceous cherts of the
Gerowie Tuff; and dolerite dykes of the Zamu dolerite.

Topographically the tenement area is consistently of low relief
with the majority of the area covered by the black soil
floodplains of the McKinlay River and Horners Creek. The
black soil cover considerably hampers conventional exploration
techniques.

Work completed within Exploration Licence 6445 over the year
has included detailed aeromagnetic processing and
interpretation, a ground magnetic survey, and Timited
reconnaissance mapping/rock chip sampling.

Results of this work have been negative with no significant
mineralisation being encountered to date.

Future work will be concentrated in the northern portion of the
licence area exploring for gold mineralisation south along
strike from the McKinlay gold mine.
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1.0 INTRODUCTION

Exploration Licence 6445 (Hardies South) comprising 9 blocks
was granted to The Shell Company of Australia Limited on 22nd
March, 1989 for a period of four (4) years.

A five (5h) graticular block relinguishment nomination was
lodged with the NTDME on the 21st of February, 1991 as per the
compulsory half-term reduction requirements of Sections 26 and
27 of the NT Mining Act (Figure 1).

This report details the work completed and results gained by
Billiton Australia, The Metals Division of The Shell Company
of Australia Limited, during the year ending 2ist cf March,
1991.
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. LOCATION AND ACCESS

The 1licence area 1is Jloccated approximately 40 kms north-
northwest of Pine Creek. Access 1s best taken from the Stuart
Highway, via the gravel Spring Hill Road, then onto the Mt
Wells Road north past Mt Wells. Some three kilometres north
of Mt Wells the Mt Wells Road runs through the southern

boundary of Exploration Licence 6445 {(Figure 2).

3.0 REGIONAL SETTING

The Hardies South area lies 1n the southern part of the Pine
Creek Geosyncline. The geosyncline contains Earily
Proterozoic metasedimentary rocks resting on a gneissic and
granitic Archean basement. The metasediments represent a
preserved basinal sequence up to 14 kilometres thick {Needham
et al., 1980), comprising of a possible original thickness of
up to 20 km (Ferguson, 1980), which at 1870-1899 Ma was folded



and metamcrphosed mostly to greenschist facies, and in places
to amphibolite facies. The geosynclinal sequence is intruded
by transitional igneous rocks; including pre-tectonic dolerite
sills and syn- to post-tectonic granitoid plutons and dolerite
lopoliths and dykes (Stuart-Smith et _al., 1987). Largely
undeformed platform covers of Middle Proterozoic, Late
Proterozoic, Cambro-Ordovician and Mesozoic strata (mainly
sandstone and minor volcanics and carbonate rocks) rest on
these with marked unconformity (Stuart-Smith et al., 1987).

TENEMENT GEOLOGY

~
o

The Lower Proterozoic geology within Exploration Licence 6445
comprises rocks of the Burrell Creek Formation (Finniss River
Group); the Mt Bonnie Formation and Gerowie Tuff of the South
Alligator Group; and the Zamu Dolerite (Figure 3). The
Burrell Creek Formation covers the great majority of the
tenement area and is comprised of interbedded brown-grey and
red sandy siltstone, red-brown phyllite, and brown-grey meta-
greywacke. Rocks of the Mt Bonnie Formation and the Gerowie
Tuff are found in the eastern boundary area of the tenemert and
comprise siltstones, greywackes and siltstone hornfels. Zamu
dolerite 1is found intruding rocks of the B8urrell Creek
Formation as a north-northwest trending dyke, in the central

portions of the tenement.

Topographically the Ticence area is consistently low with the
majority of the area covered by black soil floodplains stemming
from the McKinlay River and Horners Creek. The black soii

cover considerably hampers conventional exploration techniques,

Two major phases of folding can be recognised in the Early
Proterozoic sediments of the region, both pre-dating granitoid

intrusions. Of these phases, the older (Fy folds) are well

represented in the Hardies South tenement. These folds are
tight to isoclinal, and have north to northwest trending axes.

The folds seem to plunge at varying degrees to the south,



The second phase and younger (F, folds) in the region are

widely spaced open types. They are not obvious in outcropping
owing to their openness and spacing of several kilometres.
They trend east and may be associated with poorly developed
mesoscopic similar-trending kink or crenulation cleavages
(Stuart-Smith et _al., 1987).

5.0 MINERALISATION
Little is known about mineralisation within EL 6445. No old
workings are known within the tenement area. In the vicinity

of the tenement area several old mining areas can be found.

The o1d Ringwood gold mining cenrntre lies 25 Km to the north in
rocks of the Burrell Creek Formation, and the old McKinlay gold
mine lies only 1.5 km north of the licence area. The McKinlay
or Hardies Gold Mine workinhgs are located in an anticline
structure within greywacke beds of the Mt Bonnie Formation.

The Mt Wells tin mining centre lies 1 km south of the tenement

in rocks of the Burrell Creek Fcrmation.

6.0 WORK COMPLETED

6.1 Detailed Aeromagnetic Interpretation

A detailed aeromagnetic survey by Asrcdata was commissioned
by Billiton Australia during late 1989. A total of
approximately 6,000 flight 1line kms were surveyed, the
coverage of which includes the Hardies South licence area.

Survey details include:-

- Flight 1ine spacing 200m
- Tie Tine spacing 2000m
- Sensor Height 70m
- Magnetic sample interval t4m
- Radiometric sample interval 70m

- Cesium vapour magnetometer

- Geometrics GR 800B Spectrometer

- 33.5 1itre detector
The survey was flown for the purpcse of identifying regional
structures and more specifically significant magnetic
anomalies that may represent bulk tennage gold
mineralisation (e.g. pyrrhotite bearing veining at Mt Todd).
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Detailed processing of the aeromaghetic data was conducted

by Geolmage of Brisbane. Interpretation of the

processed data over £L 6445 highlighted several aeromagnetic

features in the tenement area, including:-

- a discrete aeromagnetic anomaly 1in the socuthwest
portion of the tenement.

- a serijes of folded maghetic beds representing the
typical tight to isoclinal, north-northwest trending

F, folds found 1in the region. It is suspected the

magnetic signature of these beds are related to

magnetic bearing sandstone (Figure 4).

6.2 Ground Magnhetics

A grid with a 200m line spacing was established over the
discrete aeromagnetizc anomaly that was Jlocated 1in the
southwest corner of the licence area (Figure 5). Scme 5.6
1ine kiiometres or approximately one half of the intended
magnetic survey was completed when it was decided to hait
the survey as preliminary data suggested the maghetic
sighature of the anomaly was related to stratigraphny
(ie.magnetite rich sandstone bed or dolerite dyke) and not
pyrrhotitic mineralisation. Detailed interpretation and
modelling of the data coliected was not hecessary. The
magnetometer used in the survey was a portable Geometrics
G856 Proton Precession Magnetometer, with a station spacing

of 10 metres.

6.3 Reconnaissance Mapping/Rockchip Samplin

Limited reconnaissance mapping and associated grab rockchip
sampling was completed =n the southwest corner of the
tenement, following up the catchment areas of several
anomalous stream sediment samples (ie. 26.9, 5.2, 4.2 ppb
Au) which were taken in 1989,

Cnly limited veining was encountered and grab rockchip
samples of several buck guartz veins returned only low gold
results. Rockchip sample number 1 proved interesting
returning anomalous basemetal results of 559 ppm Cu, 4.85%
Pb and 1560 ppm Zn (Figure 6).



7.0 EXPENDITURE STATEMENT
EXPLORATION LICENCE 6445 - HARDIES SOUTH
22nd March 1990 - _21st March, 1991
$

Staffing - Regional Office 5586
(incl. Geological Contract Staff)
Support - Regional Office 4619
Tenement Costs 95
Geophysical Surveys 2000
Analyses -
Aerial Photography -
Head Office Management, Administration
Technical Services 1033
Overheads 1334

TOTAL $14667
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PROPOSED WORK AND COMMITMENT FOR THE FORTHCOMING YEAR
(Period ending 21st March, 1992)

Proposed work on EL 6445 during the forthcoming third year of
tenure from the 22nd of March 1931 to the 21st of March, 1992
includes: -

- a soil sampling programme 1in the northern portions of the
ticence to test for a southerly strike extent to the

McKinlay Gold Mine.
- mapping and rockchip sampling of the same area.
- if results of the above work are positive then further work

may include detailed mapping, rockchip sampling, costeaning

and RAB or reverse circulation drilling.

Proposed Expenditure on EL 6445 for the forthcoming year should

include:-
- Staffing $4,000
- Assays 400
- Overheads 440

TOTAL $4.,840
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