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SUMMARY

The main targets for exploration on EL 3590 are unconformity style uranium
deposits.

One helicopter supported diamond hole has been drilled on the EL. The aim of

the drilling program was to obtain information regarding the Kombolgie
Formation cover and underlying basement sequence. The basement

stratigraphy was found to consist of the Cahill Formation.

1. INTRODUCTION

Exploration Licence 3590 (figure 1) was granted on the 18™ of November 1997
for a period of 6 years. The EL lies approximately 250 km east of Darwin in
West Arnhem Land, approximately 25 km SW of Myra Camp.

Exploration activities carried out in 1998 were one helicopter supported

diamond drill hole. Helicopter operations were based from Jabiru due to the
proximity of EL 3590,

The main aim of the program was to locate indications, direct or indirect, of
uranium mineralisation in the basement underlying the Kombolgie Formation

cover, with a particular focus on the major structural zone.

2. TENURE

EL 3590 was granted on the 18" of November 1997 for a period of six years
and occupies a total area of 3.24 square kilometres (1 block). Boundary co-
ordinates (Australian Map Grid zone 53, AGD 66) for EL 3590 are as follows:
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EL Longitude E  Latitude S AMG East AMG North
NW Corner 1332 03’ 12° 32’ 288113 8613682
1332 04' 129 32’ 289924 8613696
133° 04’ 12° 33’ 289938 8611852
133203’ 122 33’ 288126 8611838

Afmeco Mining and Exploration Pty Ltd is the operator of the Erre joint venture.
Interest holders comprise Afmeco Mining and Exploration Pty Ltd 37.5%, SAE

Australia Pty Ltd 37.5%, Macapa Pty Ltd 24.5% and Erre Aboriginal Co-
operation 2.0%.

3. LOCATION AND ACCESS

=L 3590 is located in Western Arnhem Land (figure 1). Access to the licence
area from Darwin is by air to the Jabiru airstrip, thence by helicopter to the
tenement.  Access from AFMEX's base camp in West Arhnemland (Myra

Camp) to EL 3590 is also by helicopter only. No tracks exist for vehicle access
into EL 3590.

4, GEOLOGY

4.1 Regional Geology

The oldest metamorphic rocks found in the area are thought to be equivalents
of the Palaeoproterozoic Cahill Formation. Recent work by explofation
companies in West Arnhem Land have provided an informal sub-division of the
Cahill Formation metasediments into four units: the calcsilicate unit (basal), the
lower arkosic unit, the amphibolitic unit and the upper arkosic unit (upper). The
calcsilicate unit is considered equivalent to the calcareous unit of the Lower

Cahill Formation. The Nabarlek uranium deposit is hosted within the
amphibolitic unit.



Several post-orogenic granites, with minimum intrusion ages of between 1750
and 1780 Ma have intruded the metamorphic sequences of West Arnhem Land.
The very extensive, generally flat-lying gabbroic intrusion, the Oenpelii Dolerite,
intruded the Palaeoproterozoic rocks of the region around 1688 Ma. Recent
field observations have revealed that the Oenpelli Dolerite has also intruded the

Kombolgie Formation cover sequence.

The Kombolgie Formation is a widespread, several thousand metre thick
sequence of late Palaeoproterozoic sandstones, which unconformably overlies
the older metasediments. A thin basic volcanic member (Nungbalgarri
Volcanics) divides the sandstones into two units in West Arnhem Land. The

regional stratigraphic relationships are schematically illustrated in figure 3.

4.2 Geology of the Erre Area

The EL 3590 area, is entirely covered by the Kombolgie Formation with no

outcropping basement.
4.2.1 Cahill Formation

One hole was drilled through the Kombolgie into the underlying Cahill

Formation, which consisted of:

| ower Arkosic Unit — a sequence composed of quartz-mica schists (some

gamets, sillimanite and minor graphite), with meta-arkoses and minor

amphibolite bands.
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4.2.2 Kombolgie Formation

The Kombolgie Formation is dominated by fine to coarse grained, moderately

well sorted, locally well-bedded sandstone. Conglomerates and siltstones are

common near the unconformity.

4.2.3 Structures

The Bulman Fault is the only dominant structure on EL 3590 and trends in a
NW-SE direction. This major structure forms a deformation corridor more than
a kilometre wide, suggesting a trans-crustal event. The presence or amount of

displacement doing this structural feature is not known.

5. WORK COMPLETED AND RESULTS

5.1 Drilling

The purpose of the helicopter supported drilling program was to check for signs
of alteration and mineralisation in both the sandstone cover and basement as

well as to determine the basement lithologies.

From the 4" May until 12" May 1998, one NQ diamond drill hole numbered
ERR 1 (figure 4) was completed by Century Drilling of Batchelor NT. The rg
was a Longyear LF 70 heli-portable diamond drill operated by 4 men working
two 12 hour shifts. An overview of the 1998 diamond drilling is in Table 1. The
drilling is also summarised in Table 2. A detailed log and summary log are In
appendix 1. Mason Geoscience Pty Lid, South Australia, has conducted
petrographic studies of drill core samples (Table 3). Petrographic report #2453
is in appendix Il. Amdel Ltd conducted X-ray diffraction studies of 7 selected

dril core samples (Appendix llI) of sandstone. Geochemical analysis for



uranium and other trace elements was performed on the core (Appendix V).
Both the sandstone geochemistry and X-ray diffraction studies were done on
samples of core at 50 m intervals, down the hole with 3 evenly spaced samples

taken in the last 20 m the unconformity.

A portable infrared mineral analyser (PIMA) was used to identify possible
alteration clay minerals in the Kombolgie Formation sandstone. Sandstone
samples from diamond drill core were taken at 5 m intervals down the hole until
30 m above the unconformity, whence they were taken every metre to the

unconformity. The results are presented in Table 4.

Drill hole orientation was measured every 50 metres with an Eastman deviation
probe. Down hole spectrometric logging was conducted with an Auslog probing

unit and natural gamma probe. No uranium mineralisation or significant

indicator of probable mineralisation was intersected.

Hole ERR 1 (355.0 m deep) was collared in Kombolgie Formation which
comprised of fine to medium grained hematitic/illitic sandstone (minor limonite).
The last 25 m of sandstone above the unconformity displays strong locai
chlorite and sericite alteration, with fresh pyrite and dolomite in fractures. Minor
vuggy quartz veins and breccias are common. Below the unconformity at 273.1
to the end of the hole 355.0 m, the lower arkosic unit occurs. This consists of
an altered sequence of garnet schists, amphibolites, and micaceous meta-
arkoses. Graphite was observed in fractures with laminations in the. mica

schists (details in appendix I). No anomalous/radioactivity was intersected.

Mason Geoscience petrographically describes four samples from drill hole ERR

1. The four samples are listed in Table 3 and the petrography report is at
Appendix lI.



6. COMMENT ON RESULTS

The lower arkosic unit of the Cahill Formation was intersected in hole ERR 1.

The Cahill Formation hosts uranium mineralisation in the region. Furthermore

hole ERR 1 displays strong chlorite alteration with some graphitic horizons. 1t is

suggested that prospective units of the Cahill Formation will continue under the
sandstone in this area.

7. RECOMMENDATION

It is recommended that detailed structural mapping and lithogechemical

sampling of the Bulman Fault be undertaken and further diamond drilling shoula

be carried out.
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TABLE: 1
EL 3590
ERRE
1998 DIAMOND DRILL HOLE

OVERVIEW




HOLE #

ERRO1

EL

3590

Table 1

EASTING NORTHING

289095 8612714

R.L.

80.0

: AFMEX J.V - 1998 Diamond Drill Hole Overview.

NQ
START FINISH RC BQ DIiP AZIMUTH TOTAL
m m degree degree (M) m
04/05/88 12/05/98 355.0 -80 260 355.0

Page 1

U/C

273.0

ANOMALOUS
RADIOACTIVITY
c/s

none



TABLE: 2

EL 3590

ERRE

1 o 1998 DIAMOND DRILLING

SUMMARY




Afmeco Mining and Exploration, Western Arnhem Land, NT, Australia
1998 Diamond Drilling Summary

Table: 3
Tenem. | G.coord.| Date: |Core |depth/ unconf | downh | PIMA | Geological summary Ra max cps/m
Hole ID X started | size [strike(M)/ X logging { XRD Tot. GT
V finished dip y tool(s) Pet. (cutoff 1%o.)
Z Z sam. from/to
EL 3590 289080 4/5/98 NQ2 [0/267/-80 273.1 A-75 83 0-4.8m, Sand None
ERR 01 8612714 12/5/98 53/247/-B1 7 4-273.0m, KOMBOLGIE SANDSTONE
81 101/7/-81 4 4-83.5m, fine to medium . Weak to mod hematite and illite alteration
148/?/-80.5 Friable, with limonite at top
203/7/-81 83.5-144.4m, Medium to coarse with gravel and pebble bands. Minor
251/7/-81 conglomeratic layers. Weak hematitic and illitic alt.
300/7/-81 144.4-167 .4m, Fine grain, hematitic
350/251/-79 167.4-203.1m, Medium grain, gritty or with pebble bands, moderate

illite alteration, patchy hematite. Some mincr silistone beds

203.1-212.7m, Fine to med. patchy illitic alteration

211.7-242.8m, Medium to coarse grain, gritty and pebbles bands
hematitic in parts

242 .8-260m, Medium grain, some zone of chloritic / sericite alteration
Minor vuggy quartz veins

242.5- 247 .8m silicified

260-268.6m, Medium to coarse, pebbly , zones of strong alteration

268.6-273.1m, Strongly altered sandstone and silistone.

273.1m, UNCONFORMITY

273.1-355.0m, LOWER ARKOSIC UNIT
273.1-282.6m, Strongly altered, hematitic or bleached or chloritised

schist and amphibolite.

282.6-294.2m, Strongly altered schist and amphibolite , proximal
alteration, quartz removed

294.2-310m, Strongly altered garnet schist with minor amphibolite
partial quartz removal.

310-335.2m, Altered garnet schist, mica meta-arkose, graphite horizons

335.2-355m, weak altered garnet schist/meta arkose, some graphite

355.0m, END OF HOLE




TABLE: 3

EL 3590

"ERRE

LIST OF SAMPLES FOR

PETROGRAPHY/MINERALOGY

STUDIES




TABLE 3: LIST OF SAMPLES FOR PETROGRAPHY/MINERALOGY STUDIES

Sample No. Drill Hole Depth Co-ordinates
Easting Northing
ERR 1, 248.0 ERR 1 248 289278 8612804
ERR 1, 270.8 ERR 1 270.8 289278 8612804
ERR 1, 322.0 ERR 1 322 288278 8612804
ERR 1, 354.7 ERR 1 354.7 289278 8612804
Notes

Report 1 Mason Geoscience Petrographic Report #2453

Page 1

Confer Report




TABLE: 4

EL 3390

ERRE
1 ' PIMA RESULTS FROM

HOLE ERRE 1
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Sample

602057
602058
602059
602060
602061
602062
602063
602064
602065
602066
602067
602068
602069
602070
602071
602072
602073
602074

7602075
~ 602076

602077
602078
602079
602080
602081
602082
602083
602084
602085

Depth

5
10
15
20
25
30
39
40
45
50
55
60
65
70
75
80
85
920
95
100
105
110
115
120
125
130
135
140
145

Illite

100
100

100
100

100
100
100
100
100

90
100
100
91
88
100
100
100
100
100
100
100
100
100
77

Muscovite

4

74
19

14

100

TABLE 4: PIMA RESULTS FOR ERR 1

Kaolinite Halloysite  Silica Water
."/‘
96
26
81
86
10
9
12
23

Page 1

Epidote

Chlorite
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Sample

602086
602087
602088
602089
602090
602091
602092
602093
602094
602095
602096
602097
602098
602089
602100
602101
602102
602103
- 602104
605261°
605262
605263
602105
605264
605265
605266
602113
605267
602106

Depth

150.2

155
160
165

170.1

175
180
185
120
195
200
205
210
215
220
225
230
235

240.2

243
244
245
245
246
247

247.8

248
249
249

lllite

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

82
44

100
100

Muscovite

65
100

_,
[

TABLE 4: PIMA RESULTS FOR ERR 1

Kaolinite Halloysite Silica Water Epidote Chlorite
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Page 2



Sample

605268
605269
605270
605271
605272
605273
602107
605274
605275
505276
605277
602112
505278
602108
605279
605280
605281
605282
7605283

* 802109 -

605284
605285
602110
605286
602111

Depth

250
251
252
253
254
295
2955
256
257
258
259
259
260

260.2

261
262
263
264
265
265
266
268
270

270.5
270.5

Mlite

vsoooouofo

222 000000

Muscovite

80
100
18
18

ODO0U

>

Tr

TABLE 4: PIMA RESULTS FOR ERR 1

Kaolinite Halloysite

N

Page 3

Silica

82
82

SD

SD
SD

SD
SD

Water

20

Epidote

Chlorite




Abbreviations

D = Dominant. Used for the component most abundant, regardless of its percentage level

I CD = Co-dominant. Used for the two predominating components, judged to be present, in
roughly equal amounts

SD = Sub-dominant. Next more abundant components providing its percentage level is
judged above 20

a
ik
uk
«l
JE

A = Components judged to be present between the levels of 5 and 20%

Tr

il

Trace. Components judged to be below about 5 %

\




APPENDIX I:
_ EL 3590
] ERRE

DIAMOND DRILL SUMMARY AND DRILL LOG

HOLE 1
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Petrographic Descriptions for Four Drill Core Rock- Samples
(EL3590, Northern Territory)

SUMMARY

1. Rock Samples

* Four dnll core rock samples from EL3590 (Northern Territory) have been studied using

petrographic and staining methods. X-ray diffraction methods were used to obtain mineral
identifications for two samples.

2. Brief Results

* Rock names and mineralogy are summarised in TABLE 1.
e Two samples represent unmetamorphosed but altered primary rocks:

- Sample ERRO1 (248) represents a massive ?lamprophyric intrusive igneous rock that
has suffered pervasive chlorite-quartz-carbonate alteration. Dissolution during alteration
has generated a porous texture. Mineralogy by XRD confums the presence of
Fe-chlorite, quartz, dolomite, hematite, siderite and mica.

- Sample ERRO1 (270.8) represents a shaly sediment composed of clastic muscovite
flakes in an altered matrix of sericite + opaques (hematite) + chlorite. Uncommon
discontinuous veinlets of sericite + carbonate (dolomite) + apatite cut the rock.
Mineralogy by XRD confirms the presence of two types of white mica (well-crystallised

\ 2Ml-type muscovite, and poorly-crystallised 1M-type sericite) and hematte.

» Two samples represent pelitic meta-sedimentary rocks that have recrystallised in response 1o
regional metamorphism in the amphibolite facies:

- Sample ERRO1 (322) recrystallised to the assemblage quartz + muscovite + biotite +
garnet + staurolite + trace tourmaline + opaques (%ilmenite). Low-grade alteration has
resulted in complete selective replacement of biotite and garnet by chlonte, and partial
replacement of staurolite by sericite.

- Sample ERRO1 (354.7) recrystallised to the assemblage quartz + muscovite + biotite +
garnet + trace tourmaline + plagioclase + opaques + apatite. Weak selective alteration
generated minor chlorite + leucoxene after biotite, and a trace of sericite after uncommeon
plagioclase. ‘~
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TABLE 1: SUMMARY OF ROCK NAMES AND MINERALOGY

MINERALOGY*
Metamorphic/alteration*** Vein
Chl,qtz,dol,opq(hem),sid

SAMPLE ROCK NAME

-
*

3

Bl

ERRO1, 248 Chlorite-quartz altered ?lamprophyre Bio,apa

ERRO1, 270.8 Sericite-hematite altered shale
ERRO01, 322 Chlorite-altered muscovite-'biotite’-garnet-staurolite gneiss

Mus,zir Ser,dol,apa

tz,mus,stau,tou,opq; Chl,ser,leu

ERRO01, 354.7 Muscovite-biotite-garnet gneiss

Qtz,mus,bio,gar,pla,tou,opq,apa; Chl leu,ser

NOTES;

*. Minerals are listed in each paragenesis according to approximate decreasing abundance.
*%. Only primary minerals currently present in the rock are listed. Others may have been present, but are altered.
**%. Earlier parageneses are separated from later parageneses by a semicolon.

Mineral abbreviations: Apa = apatite; bio = biotite; chl = chlorite; dol = dolomite; gar = garnet; hem = hematite; leu = leucoxene; mus = muscovite; opq = undifferentiated
opaques; pla = plagioclase; qtz = quartz; ser = sericite; sid = siderite; stau = staurolite; tou = tourmaline; zir = zircon.
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1. INTRODUCTION

A collection of four drill core rock samples was received from-Mr Daniel Alonso (AFmeco Mining
and EXploration Pty Ltd, Darwin, Northern Territory) on 17 June 1998.

It was indicated that the samples originate from EL3590 in Arnhem Land, Northern Temitory. Two

samples are considered to originate from the base of the Kombolgie Sandstone and two samples
from the Lower Cahill Formation.

Particular requests were:
i) To prepare a thin section and routine petrographic description for each sample.
n) To stain basement offcuts for K-feldspar. '

1) To obtain mineral identifications by X-ray diffraction (KRD) methods for two samples
(ERRO1, 248 and ERRO1, 270.8).

Preliminary results were provided by facsimile to Mr. Alonso at ﬂ}é Darwin office of AFMEX on
3 July 1998. This report contains the full results of this report.

2. METHODS

The drill core samples were examined in hand specimen and marked for section preparation. Thin
sections were obtained from an external commercial laboratory (Amdel Limited, Thebarton, South

Australia). Whole-rock mineral identifications were also obtained for two specified samples from
Amd&{Limited (see Appendix 1 for results).

At Mas;an Geoscience Pty Ltd, conventional transmitted polarised light microscopy was used to
prepare the routine petrographic descriptions.

For confirmation of the presence or absence of K-feldspar, section offcuts of all samples were
stained for K-feldspar using the conventional sodium cobaltinitrite method. Each offcut was etched
in HF for ~10 seconds, rinsed in water, covered with freshly made saturated solution of sodium
cobaltinitrite for ~30 seconds, and finally rinsed. This procedure generates a bright yellow stain -
where K-feldspar occurs in the rock. The results are provided in TABLE 2, and are also given
under Hand Specimen description in the individual petrographic descriptions.

TABLE 2: RESULTS OF STAINING FOR K-FELDSPAR

ERRO1, 248 K-feldspar absent
ERRO1, 270.8 K-feldspar absent "
ERRO1, 322 K-feldspar absent

ERRO1, 354.7 K-feldspar absent (but note pale yellow false positive stain

*. Positive = Yellow stain for K-feldspar observed under binocular microscope.
Negative = No yellow stain for K-feldspar obscrved under binocular microscope.

in sparsely scattered altered small plagioclase grains)
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3. PETROGRAPHIC DESCRIPTIONS

The petrographic descriptions are provided in the following pages. Macrophotographs of offcuts
and photomicrographs are included at the beginning ol each sample description.
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PLATE I. SAMPLE ERROIL, 248 (Macrophotograph of sawn core, wet, bar lor scale; [lm 1
brame 20). This altered massive rock (probably a lamprophyre) displays its massive (non-foliated.
non-layered) texture. It 1s composed mainly of chloritised biotite {lakes, quartz and carbonate. Scatiered
through the rock are uncommon subrounded o elongate pale patches (altered ?phenocrysts, bottom right.,
top left).

== ()

— | mn

PLLATL: 2: SAMPLLE ERRO1, 248 (Transmitted plane polansed light, x5, Film 2 / Frame 19).

[n this altered ?lamprophyre, randomly ortented biotite flakes (drab brown) are partly altered, and bic 1n a
matrtx of alteraton quartz. (colourtess), chlorite (very pale green patches), and hematite (dark spots.
probably after maganetite). Blue patches represent coloured cermenting medium that fills dissolutton vord
spaces {ormed dunng alteravon.
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SAMPLE : ERRO1, 248 (Lower Kombolgie Sandstone, NT)
SECTION NO. : ERROI, 248

HAND SPECIMEN : The dall core sample represents a fine-grained, masstve, drab greenish
grey rock that is quite porous. Uncommon subrounded to tabular

structures (altered phenocrysts) are present, and appear to be replaced by
white minerals.

The section offcut failed to accept the stain for K-feldspar, confirming it is
absent.

ROCK NAME : Chlorite-quartz altered ?lamprophyre
PETROGRAPHY

A visual estimate of the modal mineral abundances gives the following:

Mineral Yol. % Origin

Biotite (incl. chlorite) 20 Relict igneous {incl. alteration)
Apatite Tr Relict igneous

Chlornte 25 Alteration

Quartz 15 Alteration

Opaques (incl. hematite) 3 Alteration

Carbonate (dolomite) 15 Aleration

Carbonate (?siderite) Tr Alteration

Woids 20 Solution cavities

[XRD has identified Fe-rich chlorite, quartz, dolomite, hematite, siderite and ?mica]

In thin section, this sample displays a relict massive crystalline igneous texture with indistinct
phenocrysts, modified by moderately strong pervasive alteration.

Biotite was relatively abundant, occurring as randomly oriented flakes ~0.4 mm long. They are
distributed uniformly throughout the rock, but most have suffered incipient alteration effects
including bleaching and replacement by chlorite. Chlorite also occurs as aggregates of fine-grained
pleochroic pale green flakes in the altered interstitial areas.

Quartz occurs in significant amount, mostly as fine-grained microgranular alteration mosaics in the
interstitial areas. A small amount of quartz also occurs as fibrous to microgranular fillings 1n

completely altered large stumpy terminated crystals (ferromagnesian phase such as 7pyroxene,
Tolivine).

Carbonate occurs in two types:

1) Most occurs as very fine-grained diffuse alteration aggregates scattered through the rock.
This appears to be dolomite. Some also occurs as ragged aggregates in quariz-carbonate
altered rare prismatic phenocryst sites.

i) A trace amount of carbonate occurs as fine-grained microgranular aggregates that display a
pale brown colour and high relief. This appears to be siderite.

Opaques occur as small cubic crystals sprinkled through the rock. Their cubic morphology

suggests magnetite, but the deep red colour of somehgrams suggests they have suffered
replacement by hematite.
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PLLATE 3: SAMPLE ERROL, 248 (Transmitted light, crossed polansers with condenser, x5, lm 2
Frame 20). A large terminated pnsmatc crystal (probably a lerromagnesian phenocryst) has suflered
complcie replacement by (ine-grained quartz. (white) and carbonate (ragged grains of high pastel colours)
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Apatlite occurs in minor amount as small subhedral stumpy prismatic crystals which appear to have

formed in the groundmass between the biotite flakes. Their pitted, porous appearance suggests that
they have suffered alteration.

INTERPRETATION:

This sample is interpreted to represent a shallow intrusive igneous rock of broadly lamprophyric
composition. It was originally composed of abundant randomly oriented biotite and other phases
including accessory apatite. Large ferromagnesian phenocrysts (?pyroxene, ?olivine) were present
in minor amount. Invasion by low-temperature hydrothermal fluids resulted in strong pervasive
alteration, generating quartz + dolomite + chlorite + minor siderite + hematite. The large
phenocrysts were completed replaced by quartz + carbonate. Some biotite flakes were parily
preserved. During alteration, dissolution of some rock components produced a porous structure.
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PILATE 4: SAMPLE ERROI, 2708 (Macrophotograph of sawn core, wet, bar for scale; Film |
I'rame 21). In this altered shale, most of the rock is composed ol sencite (paler yellowish colour) amxd
chlonite (duller green colour}.

— ()

— (.5

— 1 nu

PI.LATE 5: SAMPLE ERRO1, 2708 (Transmitted light, crossed polansers, x5, Film 2 7 Frame 21).
In this altered shale, (Takes of clastic muscovite (pink, green) are aligned in the trace ol the bedding planc
(oriented NW-SE). They lie in a matrix of very {ine alteration sericite (yellows) and small ragged opaque
arains {hematite). .

i
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- SAMPLE . ERRO1, 270.8m (LLower Kombolgie Sandstone, NT)
SECTION NO. : ERROI, 270.8
§ HAND SPECIMEN : The drill core sample represents a uniformly fine-grained schistose rock,

mostly drab green in colour with yellowish tinge in indistinct bands of
cenimetre thickness. Small darker green bands and spots are irregularly
scattered through the rock. |

The section offcut failed to accept the stain for K-feldspar, confirming it is
absent.

ROCK NAME . Sericite-hematite altered shale
W PETROGRAPHY

A visual estimate of the modal mineral abundances gives the following:

I‘ Mineral Vol.% Origin
Muscovite 15 Relict clastic {lakes
Zircon Tr Clastic particles
Sericite 75 Alteration / vetnlet filling
Opaques (hematite) 5 Alteration
Chlorite 3 Alteration
Carbonate (dolomite) Tr Veinlet filling
Apatite Tr Veinlet filling
] [ﬁlD has 1dentified 2M1-type muscovite, IM-type muscovite, and hematite]

In thin section, this sample displays a poorly preserved clastic sedimentary texture, modified by
pervasive low-grade alteration.

Two types of white mica are identified:

il 1) Muscovite (well-crystallised 2M1-type muscovite by XRD) occurs in significant amount as
) well-crystallised flakes ~0.2-0.4 mm long. Their preferred orientation defines a structure
through the rock, which most likely is primary sedimentary layering. This is supported by
the nature of the flakes: some display weak kinking or bending (a sedimentary loading
structure), and some are misoriented with respect to the principal structure (bedding plane

orientation).

1) A very fine-grained white mica (sericite; poorly-crystallised 1M-type muscovite by XRD)
occurs abundantly as poorly-formed minute flakes, intimately intergrown in a fine massive
matnx throughout the rock.

L Opaques occur in moderate amount as small ragged grains ~0.1 mm in size, distributed uniformly
through the rock. They tend to be aligned in the trace of the layering. Some display the deep red
absorption colour characteristic of hematite (note hematite identified by XRD).

.

Chlonte occurs in minor amount as very fine-grained diffuse dull green patches scattered
irregularly through the fine sericitic matrix. )

Zircon occurs as rare small subrounded grains.
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Cutting the rock is a single discontinuous veinlet which displays dif fuse margins against wall rock
and is irregular (non-planar) in shape. It is filled by very fine-grained sericite as observed 1n the
matrix of the wall rock, as well as small ragged carbonate grains (probably dolomite from

significant double refraction) and rare small stumpy apatite aggregates (colourless, moderate relief,
low first order birefringence, parallel extinction).

INTERPRETATION:

This sample represents a fine clastic sediment of shaly nature. It was originally composed of small
muscovite flakes and rare zircon grains, in a fine clay matrix. Pervasive low-grade alteration has
generated abundant fine-grained sericite + minor hematite + chlorite throughout the matnx. Ciashc

muscovite and zircon were preserved. At this time, indistinct discontinuous veinlets were filled by
sericite + trace dolomite + apatite.
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PLATL: 6: SAMPLE ERROL, 322 (Macrophotograph of sawn core, wet, bar for scale; Film 1
Frame 22). In thus pelitic gneiss, foliation and indistinet mineralogical banding is oriented NT:-S\W.
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PLATE 7. SAMPLI: ERROI, 322 (Transmitted planc polansed light, x5, Film 2 / Frame 22).
[n this altered pelitic gneiss, chlorite (drab greeny has completely replaced an equant garnet porphyroblast
(centre, with small white quartz inclusions), and it also has replaced biotite (lakes interteaved with
muscovite Hakes {colourless, onented NW -S§3).
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SAMPLE : ERROI1, 322 (Lower Cahill Formation, NT)
SECTION NO. : ERRO1, 322

HAND SPECIMEN : The drill core sample represents a strongly foliated dull grey gneissic rock

with scattered equant dark green grains (altered gamnet). A centimetre-thick
quartz-rich band lies in the trace of the foliation.

The section offcut failed to accept the stain for K-feldspar, confirming it is
absent.

ROCKNAME  : Chlorite-altered muscovite-'biotite'-garnet-staurolite gneiss
PETROGRAPHY

~ A-visual estimate of the modal mineral abundances gives the following:

Mineral Vol.% - Origin

Quartz 70 Metamorphic

Muscovite 20 Metamorphic

Tourmaline | <1 Metamorphic

Opaques Tr Metamorphic

Biotite Tr Relict metamorphic

Staurolite (incl . sericite) <1 Relict metamorphic (incl. alteration)
Chlorite 3 Alteration (after gamet)

Chlorite (incl. leucoxene) 5 Alteration (after biotite)

Ayl — . .

In thin Hsection, this sample displays a well-preserved foliated granoblastic metamorphic texture
with local porphyroblasts and thick quartz banding, modified by weak selective alteration.

Quartz 1s abundant, and occurs 1n two sites:

i) Most occurs as equant anhedral grains ~0.2-0.4 mm in size, distributed in granoblastic
mosaic through the rock. They tend to occur between the larger muscovite flakes and —

foliac, and some display mild elongation in the trace of the foliation (aspect ratios up to
~2:1).

1) Some occurs as large anhedral grains ~4-8 mm in size, forming a coarse granoblasnc
- mosaic in the quartz-rich band.

Muscovite is moderately abundant, forming well-crystallised flakes ~0.2-1.0 mm long. They tend
to be concentrated in foliae or laminae, and the strong preferred orientation of the flakes and the
foliae/laminac defines a strong foliation through the rock.

Biotite was moderately abundant, forming well-crystallised flakes similar in size to the muscovite.
All of the biotite flakes have suffered complete pseudomorphous replacement by pleochroic green
chiorite and associated minor dark leucoxene granules. Rare tiny biotite flakes (pleochroic 1n
reddish browns) are preserved where enclosed within a quartz grain.

Gamet formed large equant euhedral crystals ~1-2 mm in size. They have suffered complete

pseudomorphous replacement by massive mats of pleochroic green chlorite, but small quartz
inclusions are preserved. No garnet 1s preserved.
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PLATE 8 SAMPLE EERROIL, 322 (Transmutted light, crossed polansers, x5, Film 2/ Frame 23).
A large staurolite porphyroblast {pale yellow, upper night) is parly replaced by alleration senicite
(microveinlel nelwork of uny yellowish [lakes). lT‘oliated muscovite (bnght yellow, bottom lelt) and
quartz (grcy, upper 1eit) remain {resh.

— ()

| mum



Mason Geoscience Report # 2453 -17- AFmeco Mining and EXploration Pty Ltd

Staurolite formed uncommon large anhedral grains up to ~5 mm in size. They have suffered partial

replacement around margins and along cleavages by fine-grained sericite, leaving relict pleochroic
yellow staurolite.

Tourmaline occurs jn trace amount as small euhedral equant crystals, pleochroic in drab greens,
scattered sparsely through the quartz-muscovite-biotite areas of the rock.

Opaques occur in trace amount as small euhedral lath-like crystals (probably ilmenite).

INTERPRETATION:

This sample is interpreted to represent a pelitic sedimentary rock. It has suffered complete
recrystallisation in response to regional metamorphism in the amphibolite facies, generating the
strong foliated granoblastic porphyroblastic assemblage of quartz + muscovite + biotite + garnet +
staurolite + trace tourmaline + opaques (?ilmenite).

Subsequent low-grade alteration resulted in complete selective replacement of biotite and garnet by
chlorite, and partial replacement of staurolite by sericite.
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PLATE 9: SAMPLE BRROL, 3347 (Macrophotograph ol sawn core, wet, bar for scale: bilm |
Frame 23). In this pelitic enciss, small dissemionated gamet porphyroblasts (equant pale grains) are
distributed through a matrix dominated by quartz, muscovite and brotite.
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LATE 10: SAMPLE FRROL, 3534 7 (Transmutted plane polansed light, x5, Film 2 7 Trrame 24)

n this [tesh pelitic gneiss, cquant garnet porphyroblasts (buff brownish colour, lower right, upper lelt)
ic in a {olated matnx of muscovite (colourless H::lkt:f;),'himilu (brown (lakes), and quanz {colourless
UrAIngs}. ..

1
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SAMPLE : ERRO1, 354.7 (LLower Cahill Formation, NT)
SECTION NO. : ERRO1, 354.7

HAND SPECIMEN : The drill core sample represents a medium-grained crystalline rock that is

grey with scattered small pale pink garnet crystals. A moderately strong
foliation is defined by lustrous colourless and dark mica flakes.

The section offcut failed to accept the stain for K—féldspar, confirming 1t is
absent,

ROCK NAME . Muscovite-biotite-garnet gneiss
PETROGRAPHY

A visual estimate of the modal mineral abundances gives the following:

Mineral | Yol. % Origin

Quartz 60 Metamorphic

Muscovite | 20 Metamorphic

Biotite 12 Metamorphic

Garnet 5 Metamorphic

Plagioclase (incl. sericite) Tr Metamorphic (incl. alteration)
Tourmaline Tr Metamorphic

Opagues Tt Metamorphic

Apatite Tr Metamorphic

CQloﬂtc (incl. leucoxene) 1 Alteration (after biotite)

In thin section, this sample displays a medium-grained foliated granoblastic metamorphic texture
with local porphyroblasts, modified by weak selective alteration.

Quartz is abundant, occurring as equant anhedral grains ~0.2-0.4 mm in size, forming a

granoblastic mosaic between foliated mica flakes. Most grains are unstrained (i.e. no shadowy
strain extinction or elongation).

Muscovite is moderately abundant, occurring as well-crystallised flakes ~0.2-1.0 mm long. They
are distributed throughout the rock, but tend to be concentrated in foliae or laminae. The strong

preferred orientation of the 1nd1v1dual flakes and the foliac/laminae defines the strong foliation
through the rock. .

Biotite forms well-crystallised flakes similar in size to muscovite, and commonly is interleaved
with the muscovite. It is pleochroic from tan brown to very pale yellow. Most flakes are fresh, but

locally some flakes have suffered partial to complete replacement by pleochroic green chlornte with
associated minute turbid leucoxene granules.

Garnet builds euhedral equant crystals ~1.0-1.5 mm in size. They are sparsely scattered through
the rock, and foliation wraps around them. All contain small ragged quartz inclustons. Turbid

brownish incipient alteration patches of unknown nature are developed in the cores of some garnet
crystals.

Plagioclase is rare, occurring as small angular anhedral grains in granoblastic relationship with
quartz and micas. The grains have suffered partial replacement by small sericite flecks. (Note the

tendency for these altered grains to absorb some of the sodtum cobaltinitrite stain in section offcut,

generating a false stain for K-feldspar). .

L
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Tourmaline occurs in trace amount as small equant euhedral crystals, pleochroic in drab brownish
greens. They are sparsely sprinkled through the rock.

Opaques occur in trace amount as tiny equant grains sparsely disseminated through the rock.

Apatite 1s uncommon, forming small equant euhedral crystals with characteristic high relief, lack of
colour, and low birefringence.

INTERPRETATION:

This sample represents a pelitic sedimentary rock that has suffered complete recrystallisation in
response to regional metamorphism in the amphibolite facies. This generated the observed foliated
granoblastic porphyroblastic assemblage of quartz + muscovite + biotite + garnet + trace
tourmaline + plagioclase + opaques + apatite.

Subsequent weak selective alteration generated minor chlorite + leucoxene after biotite, and a trace
of sericite after uncommon plagioclase grains.
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MINERALOGY OF 7 SANDSTONE SAMPLES

1. INTRODUCTION

Samples were received from Mr Colin Hallenstein of AFmeco Mining & EXploratlon Pty Ltd
with a request for detailed clay mineralogy determination.

2. PROCEDURE

Weighed, lightly pre-ground subsamples were taken and d1spersed in water with the aid of
deflocculants and allowed to sediment to produce -2 pm e.s.d. size fractions by the pipette
method. The resulting dispersions were used to prepare oriented clay preparatlons on

ceramic plates Two plates were prepared per sample, both being saturated with Mg ions,

and one in addition being treated with glycerol. When alr-dry these were examined in the X-
ray diffractometer.

Finely pulverised subsamples of the bulk material were analysed by X-ray diffraction.

3. RESULTS

The sgmi-quantitative mineralogies of the samples are given in Table 1. The —2 um content
of the samples is very low, usually less than 2%.
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TABLE 1: SEMI-QUANTITATIVE MINERALOGY OF THE BULK AND -2 pm

FRACTION OF 7 SAMPLES
B Quartz [ Muscovite | Kaolinite [ Other Minerals
ERR-1:50 Bulk D Tr - [ -
-2 pm Tr D Tr -
ERR-1:100 Bulk D | Tr | - -
' ] -2 um Tr-A D - -
ERR-1:150 Bulk D Tr - | Hematite (Tr)
- -2 pm A D - -
| ERR-1:200 Bulk D | Tr - Hematite (Tr-A)
-2 pm A D - -
- ERR-1:249 = Bulk D Tr - - |
-2 pm A D | - , -
ERR-1:259 Bulk | D Tr - Dolomite (Tr-A)
-2 um A D - Chlorite (A)
| ERR-1:270.5 Bulk D Tr - Dolomite (IT-A)
2 pm | A D Tr Dolomite (Tr)
- Semi-quantitative Abbreviations
D = Dominant. Used for the component apparently most abundant, regardless of its

probable percentage level.
CD % Co-dominant. Used for two (or more) predominating components, both or all of
| ~ which are judged to be present, in roughly equal amounts.
- SD = Sub-dominant. The next most abundant component(s) providing its percentage
level is judged above about 20.

A = Accessory. Components judged to be present between the levels of roughly 5 and
20%.
Tr = Trace. Components judged to be below about 5%.
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58 Sorbonne Crescent, Telephone (08) 9456 0404

ANALYTICAL. L AB ORATORIES Canning Vale, Westem Australia 6155 Facsimile (08) 9456 0403

Reference : 13110 .
Date : 11th August 1998
Order : 3973
Project
Date Received : 4th August 1998
Number Samples : 7
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for

Afmeco Mining & Exploration Pty Ltd

P.0.Box 2142

Darwin  NT 0801

Attention : Mr C Hallenstein

Authorised by : V Eldridge
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TR A DA C = ULTRA TRAGE Ply. Ltd.

58 Sorbonne Crescent, Telephone (08) 8456 0404
ANALYTICAL LABORATORIES Canning Vale, Westem Australia 6155 Facsimile (08) 9456 0403
Reference 13110 Order 3973 Page 1 of 2
*****f***********************************************************************************
A1203 B Fel203 K20 MgO  P205 Pb Th U UAR
3 pPpm % 3 3 ppm  ppm  ppm  ppm  ppm

R R e R RS E S EEE E  E EE  E E  E E E R R T R L b T L L L A S e ar's

Detn Limit 0.01 10 0.01 0.01 0.01 50 1 0.05 0.05 0.01
ERR-1 50 1.27 10 1.39 0.33 0.03 550 256 4.70 1180. 1200.
ERR-1 100 0.68 10 0.54 0.20 0.02 100 15 3.35 61.1 62.5
ERR-1 150 0.68 10 0.73 0.19 0.03 100 12 3.35 57.0 58.0 i
ERR-1 200 3.38 20 1.60 1.02 0.10 200 3 8.10 12.4 9.76
ERR-1 249 0.98 <10 0.47 0.30 0.05 100 4 3.00 20.4 17.4 .
ERR-1 259 1.83 30 0.56 0.48 0.83 100 1 3.60 5.15 3.76 @
ERR-1 270.5 1.95 30 1.39 0.59 1.13 100 2 7.50 10.2 10.2 i
\'\
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ULTRA TRACE Pty. Ltd.
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r 58 Sorbonne Crescent, Telephone (08) 9456 0404

AN ALYTICAL LABORATORIES Canning Vale, Westem Australia 6155 Facsimile (08) 9456 0403

Reference 13110 Order 3973 - Page 2 of 2
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Unless noted for specific sample batches, our instructions are.....
Excess Residual Material will be held for a total of 30 days of which
30 days will be free of charge. Residues will then be dumped.

Pulps will be held for a total of 60 days of which 60 days will be free of
charge. Pulps will then be returned.
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The samples have been sorted and dried. Primary preparation has been by

crushing the whole sample. The whole sample has then been pulverised in a

ring pulveriser.

The sample{s) have been digested with a mixture of Acids including Hydrofluoric, Nitric,
Hydrochloric and Perchloric Acids. This digest approaches a "Total" digest for many
elements however some refractory oxides are not completely attacked.

21203, Fezbﬁ, K20, MgO, P205
have been determined by Inductively Coupled Plasma (ICP) Optical Emission Spectrometiry.

Pb, Th, U
have been determined by Inductively Coupled Plasma (ICP) Mass Spectrometry.
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The samples have been fused with Sodium Peroxide and subsequently the melt has been
dissolved in dilute Hydrochloric acid for analysis. Because of the high furnace
temperatures, volatile elements are lost. This procedure is particularly efficient for

determination of Major element composition (Including Silica) in the samples or for the
determination of refactory mineral species. |

B
has been determined by Inductively Coupled Plasma (ICP) Optical Emission Spectrometry.
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The samples have been digested with Aqua Regia. This is a partial digest though it 1s
quite efficient for extraction of Gold. (It usually will not extract as much as the

classical Fire Assay procedure.) Some easily digested elements show good recoveries
however others are poorly extracted.
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UAR
has been determined by Inductively Coupled Plasma (ICP) Mass Spectrometry.




