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Final Report For EL8177, February 1999

SUMMARY

EL8177 was surrendered on the 16" of December 1998 after five years of tenure. This report describes the
exploration activity and results obtalned from EL8177 during the fifth year of tenure to 15/12/98 and provides
a summary of all exploration carried out on the licence since grant.

The licence formed part of the Barrow Creek Joint Venture, an agreement betwean Yuendumu Mining
Company and Normandy Gold. The project area is located approximately 200 km south of Tennant Greek
and approximately 40km northwest of the Barrow Creek Hotel. It was explored for economic shear hosted
and/or "Granltes” style gold mineralisation. On the 1% of July 1998, a joint venture agreement betwesn
Normandy Gold Pty Ltd and Normandy NFM Ltd was formed, consolidating all exploration tenements In the
Tanami-Arunta region, including the existing Barrow Creek Project area. Normandy NFM were appointed
managers of the JV. Significant disruptions to proposed field programs and reductions to exploration
budgets resulted in the need to rationalise and prioritise the BCJV's tenemaent holding in the region.
Normandy NFM felt that more prospective EL’s (for economic gold minaralisation) than EL8177 were held
within the BCJV tenement holding, As a result, the decision was made to surrender the exploration licence.

In-ground work on EL8177 during the fifth year of tenure consisted of 14 shallow RAB holes for a total of
349m at the Ringing Rocks prospect. This was to follow-up on vacuum drilling results achieved during the
fourth year of tenure. No results of significance were returned from this program and as such, the tenement
was downgraded.

A summary of exploration for the life of the tenement is documented below. Two ralinquishments have been
effected resulting in a licence holding of 38 graticular blocks (122km?®).

Exploration during the fourth year of tenure comprised:
« A Regolith Survey
« Infill Vacuum Bedrock Geochemistry Drilling at Ringing Rocks - 58 holes for a total of 192 metres
+ Line Clearing - 8 km
« An Airborne Magnetic and Radiometric Survey -100m line-spaced at 40m mean flying height
« RAB Drilling - 13 holes for 349m (Reported as part of the fifth annual report)
Exploration during the third year of tenure comprised.

« Reglonal RAB Drilling Program. A total of 24 vertical RAB holes were drilled for a total of 447
metres. The program was actually completed during the second year of tenure but as results and
expenditure wera not available at this time, they were reported in the third annual report.

» Two vacuum drilling programs were put together to determine the geology and geochemistry of EL
8177. The programs consisted of 167 vertical vacuum holes in the Millers North and Ringing Rocks

areas for a total of 879 metres.
Exploration during the second year of tenure comprised:
« Gridding - 5km of hand and compass
« Regional Gravity Survay - 71 stations
Exploration during the flrat year of tenure comprised:
« Gridding - 22km of hand and compass

. Geochemistry - 244 minus 80# soil samples. No gold or arsenic results of significance were returned
from this sampling program.

«» Reaconnalssance Geological Mapping

Normandy NFM Limited



1. INTRODUCTION

Exploration Licence 8177, which formed part of the Barrow Creek Group of tenementis, was explored for
"(3ranites” style and/or shear hosted gold/copper mineralisation. After five years of tenure, the licence has been
surrendered,
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2. TENEMENT DETAILS

Exploration Licence 8177, originally composed of 154 graticular blocks, was applied for and subsequently
granted to Normandy on the 29" of September 1993, A series of statutory relinquishments has reduced the
licence area to 38 blocks. The tenement was due to be reduced by 50% after its fourth and fifth years of tenure,
however, as it was included in a Substitute Exploration Licence Application (SEL9910), Normandy was granted
a waiver of reduction by the NTDME.

As the licence fell within the Barrow Creek Joint Venture (BCJV) area of interest, the licence was included under
the Joint Venture Agreement, Normandy NFM entered into, and became the operators of, the BCJV on the 1% of
July 1998, The present breakdown between the JV partners is as follows:

Normandy Gold Pty Limited 42.59%
Normandy NFM Limited 42 5%
Yuendumu Mining Company 15%

Table 1: Tenement Summary, EL8177 (Millers)
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The NTDME was notified of Normandy NFM's intention to surrender ELB177 prior to its fifth anniversary. As
such, the department allowead Normandy NFM to submit the fifth annual report as part of the EL's final report. It
is thus submitted hera as section six and part of section eight.
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3. LOCATION, ACCESS AND PHYSIOGRAPHY

Exploration Licence 8177 Is locatad approximately 200km south of Tennant Creek and 40km northwest of the
Barrow Craek Hotel. The original licence area was situated on both Stifing (NT POR. 655) and Neutral Junction
(NT POR. 3375) stations (refer Figure 1), Access is via station tracks and the Stuart Highway.

4. PREVIOUS EXPLORATION

4.1 Previous Exploration by Other Companies

There is little evidence of past exploration within the area of EL8177 itself prior to Normandy being
granted the licence on 29/09/93,

Exploration activity did however take place to the east of ELB177 prior to grant. Kewanee Australia
Pty Ltd undertook a regional exploration program between 1970-74 in the Crawford-Oshorne Range
area. Several targets were delineated by a combination of airborne magneatics, radlometrics and EM
survey techniques. Targets generated by this method were followad up with geological mapping,
sampling and a combination of percussion, reverse circulation and diamond drilling. This work
delineated a sub-economic Cu-Ni resource (Prospect D), but grade was consldered too low to warrant
further investigation, and the ground was relinquished in 1973.

Australls Mining ML conducted limited exploration during 1969, for base metal potential in the Crawford
Range area. Pegmatites, granites and metadolerites were targeted with disappointing results.

Normandy NFM Limlited
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5. GEOLOGY

2.1

5.2

Final Raport For EL8177, February 195

Regional Geology

The oldest exposed basement in central Australia comprises metamorphic and ignecus rocks of the
Arunta Inlier (Haines et al., 1991). Rocks of the Arunta Inlier are interpreted as being at least partly
correlative with sedimentary and volcanic sequences of the adjacent Tennant Creek and Granites-
Tanami Inliers.

The Arunta Inlier {Early-Middle Proterozoic) is characterised by metamorphosed sedimentary and
igneous rocks of low to medium pressure facies. Deformation and regional metamorphism to upper
greenschist facies took place between 1810-1750 Ma (Black, 1981). Shaw and Stewart (1975)
established three broad stratigraphic subdivisions based on facies assemblages and lithological
correlations. From oldest to youngest, these subdivisions are named Division 1, 2 and 3. Using this
model defined by Shaw and Stewart (1975), the orthogneiss east of Osborne Range, the calc-silicate
rocks west of Crawford Range and the Bullion Schist would be included in Division 2, and the Ledan
Schist in Division 3 of the Arunta Inlier.

Unconformably overlying these rocks are the Hatches Creek Group sediments and volcanics. Blake et
al. (1987) formally subdivided the Group into the Qoradidgee, Wauchope and Hanlon Subgroups,
comprising a total of 20 Formations and two Members. The Hatches Creek Group is a folded
sequence of shallow-water sediments with interbedded volcanic units which reach thicknesses of at
least 10,000 metres,

The sediments Include ridge-forming quartzites, felspathic, lithic and minor conglomeratic arenites and
friable arenite, siltstone, shale and carbonate. The Qoradidgee Subgroup consists mainly of fluvial
sadiments and sub-aerial volcanics which partly interfinger. The Wauchope Subgroup is characterised
by large volumes of volcanics and sediments probably both marine and fluvial in origin. The Hanlon
Subgroup may be entirely marine and lacks volcanics (Blake et al., 1987).

Deforrmation and regional metamorphism took place between 1810-1750 Ma (Black, 1981). Folding
was about NW trending axes while metamorphism to upper greenschist facies took place. Later
intrusion of both the Arunta basement and the Hatches Creek Group by granitoids of the Barrow Craek
Granitic Complex took place around 1660 Ma (Blake et al., 1987). Contact metamorphism and
metasomatism are often observed.

Sedimentation associated with the Georgina Basin commenced during the Late Proterozoic with the
Amesbury Quartzite and was terminated durting the Early Davonian after deposition of the Dulcie
Sandsione. The Georgina Basin sequence was mildly affected by the Carboniferous Alice Springs
Orogeny.

A long erosional period followed with subsequent deep weathering during the Tertiary produced
silcrete and ferricrete horizons. A thin veneer of Quaternary sands and soils overlays much of the
area, except where recent and active alluvial sedimentation is present.

Local Geology

Exploration Licence 8177 containg thick cover in washout areas but on average contains 2-3m of sail
cover. The dominant rock types within the area Include mica-sericite schists, interpreted to be Bullion
Schist, along with intruding granites. A strong NW-SE foliation is observed in the region paralleled by
numerous quartz veins.

The geology of the Ringing Rocks prospect in the southeast corner of the licence consists of
outcropping quartz/pegmatite veining, calc-silicate/skams, homfels schist and amphibolites. The
geology of the area Is quite complex although the general trend of the outcrops is WNW. It is thought
that the Ringing Rocks area represents a large roof pendant on top of ah intrusive granite body.
Abundant pegmatite veins are observed in the area and are thought to be associated with the
interpreted underlying granite. As well, the contact metamorphic effects have produced the hornfels
schist and epidote-amphibolite-diopside skarns from calcium rich unlts of tha Bullion Schist.

Normandy NFM Limited



6. WORK UNDERTAKEN DURING THE FIFTH YEAR OF TENURE

6.1 Ringing Rocks RAB Drilling

14 shallow RAB holes for a total of 349m were drilled to follow up the anomaious vacuum badrock
geochemistry results at Ringing Rocks. Although actually drilled during the fourth year of tenure,
results and expenditure were not available for the fourth annual report. As such, the drilling is reported
here. The holes were inclinad at 60° and spaced at 25m intervals. The original holes were planned to
go to 60m dapth however the very hard ground restricted the holes to around 20m. The drilling was
done by Radial Drilling of Tennant Creek with a truck mounted Edson RAB rig.

All samples were sant to ALS laboratory’s and analysed for gold, arsenic and a variety of
multielements (the reader is referred to Appendix 2). A bast gold result of Sppb and best arsenic result
of 31ppm was returned from the program, significantly down-grading the potential of prospect,

A plan showing the RAB drillhola locations is provided in Figure 2.

Final Report For ELB177, February 1999
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7. WORK UNDERTAKEN DURING THE FIRST FOUR YEARS OF TENURE (29/09/93 to
28/09/97)

7.1 Regional Gravity Survey

A regional gravity survey was completed on all Normandy Barrow Creek exploration licences in order
to help define areas that may contain domains of covered Bullion Schist with gravity signaturas simllar
to areas of known Bullion Schist. The Millers area was included in this survey In order to aid in
exploration targeting. Readings were collected at a total of 71 stations on tracks and fence lines, at a
nominal spacing of 1km. The gravity stations within the Millers EL8177 from this survey are plotted on
Figure 3 and digital gravity data is supplied as Appendix 3.

7.2 Airborne Magnetics and Radiometrics

As part of a regional magnetics and radiometrics survey over the Barrow Creek area, a detailed (100m
line-spaced) airborme magnetics and radiometrics survey was flown In 1896. This included part of
EL8177. The survey was flown on average at 40m above the ground on north-south flight lines. The
area flown can be seen in Figure 3. The survey highlighted the significant amount of interprated
granite terrain within the tenement. Digital data pertaining to this survey can be found in Appendix 3.

7.3 Soll Sampling

A total of 244 minus 80# soil samples were collected from the licence area. Sample locations are
shown on Figure 4. As indicated in Mujdrica (1994), two areas were selacted for sampling due to their
interpreted geology.

The soil samples were collected on a 500m by 250m spaced grid. All samples wera submitted to
Australian Laboratory Services in Alice Springs and analysed for Au{1ppb), As{1ppm), Cu(2ppm),
Pb{5ppm), Zn{5ppm), Mn(5ppm), Ni(5ppm)}, Co(Sppm)} and Fe(0.01%).

No anomalous gold or arsenic values of interest were found.

7.4 Reglonal RAB Drilling

A regional orientation RAB drllling program was completed in order to determine the regolith and
bedrock over Normandy tenements at Barrow Creek. This program included regional coverage of
EL8177 where a total of 447 metres in 24 drillholes were completed, All RAB holes wera drilled
vartically on fence lines and station tracks. Figure & displays the location of all RAB holes.

BLEG samples, consisting of at least 2kg of siaved <1mm material from the overburden horizons were
submitted to Analabs Pty Ltd (WA) for assay on Au(0.01ppb), Cu(0.01ppm), and Ag(0.5ppm).

24 badrock samples, consisting of at least 2 kg of the last 5 metras of bedrock material, were
submitted to Australia Laboratory Services (Townsville) for ZARG analysis on Au(0.1ppb), Cu(1ppm),
Pb{(1ppm), Zn{1ppm), Ag(0.2ppm), As{1ppm), Fa(0/01%), Mn(Sppm), Mo{1ppm), Cd(1ppm),
Co(2ppm), Bi(2ppm) and Ni(1ppm).

Granite was the most commonly intersected rock type during the drilling program.

BLEG and ZARG analysis returned no results of significance.

7.5 Regolith Mapping

A regional regolith survey was carried out by Normandy in-house regolith geologist, Mark Derriman.
The survey was carried out to identify areas suitable for soil sampling in the Barrow Creek area, The
regolith was mapped by initial interpretation of existing aerial photographs and then clarified by field
checks (the regolith map is provided as Figure 2 in Morris, 1997). Most of the licence is covered by
relatively deep colluvial detritus with a large northwest trending palaeochannel ¢ross-cutting the centre
of the licence. Two areas of ocutcrop and associated residual 50ils are present, one in the west of the
licance associated with a suspected granite outcrop and the other being the Ringing Rocks skar
prospect in the south-east of the licence.
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7.6 Vacuum Bedrock Geochemistry Drilling

Two vacuum drilling programs were put together to determine the geology and geochemistry of
EL8177. Drilling was based on a 500m x 100m grid. A follow-up drilling campaign was completed
based on low-level geochemistry in the Ringing Rocks area in the far east of the tenement.

7.6.1 Millers North

The first vacuum program targeted a northwest trending structural feature identified in the regional
aeromagnetic data. A total of 52 holes for 412 metres were drilled. Results from the drilling (in an
area termed Millers North) were weakly anomalous with Au values up to 11.2 ppb. These restlts,
arnongst others, were interpreted to have come from a large northwest trending palasochannel and as
such, not geochemically testing the bedrock. The majority of holes did however reach bedrock, mainly
granite.

7.6.2 Ringing Rocks

The second vacuum program targeted the Ringing Rocks area in the far east of EL8177 for skam
hosted mineralisation, The soll sampling program carrled out over the area by Normandy contained no
significant results, however It was felt that wind blown sand cover may have weakened any anomalous
geochemistry present (Mujdrica 1994). Vacuum drilling was thus used to provide a geochemical test,
The Ringing Rocks prospect continues into the adjeining EL 9432 (Impala), also held by Normandy.

As the vacuum program also continued across that licence, the reader is refarred to the final report for
EL9432 (Smith, 1999).

A total of 115 holes for 467m were drilled. Samples were taken from bedrock at the base of each hole

and submitted to Australian Laboratory Services (Townsville) for low level detection gold-arsenic-base
l metal analysis by the Zeeman Aqua Regia (ZARG) technique. Drilling intersected a range of rock

types including quartz-pegmatite veining, biotite schists, hornfels schist, amphibnle-diupﬁideﬂpidqte-
l guartz skarns, amphibolites and granite. Weakly anomalous geochemistry results were recorded in

the schists including, 6.7 ppb Au, 40 ppm As and 219 ppm Cu.

7.6.3 Ringing Rocks In-flli

On the basis of these results and the results from the adjoining EL8432, an infill vacuum drilling
nrogram was carried out, reducing the grid to 250m x 100m. A total of 58 holes were drilled for 192m
during the infill program In EL8177.

The results from this drilling were encouraging with anomalous bedrock geochemistry results peaking
at 54.5 ppb Au, 337 ppm Pb, 144 ppm As and 460 ppm Cu. All of these significant values were found
with biotite schists which contained minor quartz veining. A weak west-north-west trend of anomalous
values could be identified within the Au, As and Cu results, suggesting some form of structural control
was present. To confirm this theory and to test for mineratisation at depth a RAB drilling program was
designed and completed. The reader is referred to Figure 5 for the logation of all vacuum drilling.
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8. EXPENDITURE INCURRED FOR THE REPORTING PERIOD

A summary of exploration expenditure for the five years of tenure is presented below in Tabie 2. A breakdown
of costs for the fifth year of tenure is outlined in Table 3.

Table 2: Summary uf Exploration Expenditure for EL81 77

Year 1 - zéfnéfgs - 28/09/94 ~30 000 @4 mm ﬁg f” -
Year 2 20/09/94 - 28/09/95 30 000 g ﬁ&&? fw*

Year 3 29/09/95 - 28/09/96 30 000 Eﬁ!{éﬁﬂ i

Year 4 20/00/96 - 28/09/97 31 200 L ‘fﬂ Bﬂﬁ"

Year 5 29/09/97 - 16/12/98 31 000

Table 3: Detalls of Exploration Expenditure for the Period 29/09/97 to 16/12/98

Emplﬂyaa Costs

Regional Office
Field Costs

Computer Consultants

Drilling

Final Report For ELB177, February 1999
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Appendix

Appendix 1: Barrow Creek Lithological Legend

ROCK TYPE

AMP - Amphibolite HORN - Hornfels

CA - Calcrete MP Metapelite

CHT - Chert PEG Pegmatite

cLY - Clay QTZ Quartzite

oe - Colluvium RHY Rhyolithic Volcanics

CRB - Carbonate RS Red Solls

DIO - Diorite 5 Schist

DOL - Dolerite SAP Saprolite

EL - Eluvial SIL Slicrete

FER - Ferricrete 18 sitstone

GNE - Gneiss oK Skam

GR - Granite S3T Sandstone

GRD - Granodlorite PHY Phyllite

H - Haematita

MINERALOGY

a - andalusite h haamatite

amp - amphibgle K kaolin

as - arsanopyrite [ limonite

Au - pold mi malachite

b - biotite mn manganese

v . chilarite mv muscovite

cly - clay po pyrhotite

cp - chalcopyrite PX pyroxene

crb - carbonate Py pyrite

CS - cassiterite q quartz

ep - epidote S sericite

ffid - faldspar t talc

on - galena tm tourmaline

ot - pamet

STRUCTURE, ALTERATION AND TEXTURE

bi - bleaching Fz fracture zone

BOCO - base of oxidation Im laminated

bx - brecciated S silicification

ds “ disseminated 5z shear zone

F - fault tr frace

Fol - foliation V.v vein (praflx mineral)
water table
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Appendix

Appandix 2: EL8177 (Millers) RAB Drliling Results - Year Five of Tenura
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Appendix

Appendix 3: Digital Data from Regional Gravity and 1996 Airborne Magnetics and Radlometrics Surveys

3.5" disk contalning the following files (EXCEL format): EL8177grav.XL5
EL8177AMAG.XLS
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