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EL 38/97- Aberfoyle Hill- Annual Report
1.0 Introduction

EL 38/97 was granted to Mineral Holdings Australia Pty Ltd on 6th March 1998 for a
maximum of 5 years to 6th March 2003 over an area of 4 sq km at Aberfoyle Hill to
search for bentonitic clay. The EL is adjacent to RLs 8715 and 8723 held by the same
company covering Fosters Marches for alluvial tin (Plan 1). The minimum expenditure
commitment is $10,000 over the first two years and the licence is subject to
satisfactory annual reporting.

The target is bentonitic or smectite type clay suitable primarily as a pelletising agent for
the Savage River iron ore mine but a wide range of other industrial uses would be
considered such as in moulding agents, sealants, drilling muds, ceramics, paper, rubber,
paints, water purification and chemical catalysts.

2.0 Previous Exploration

An account of exploration in the area before the granting of the present licence has
been given in last year's annual report and will not be repeated here.

Exploration carried out in Year 1 of the present licence and reportied in last year's
annual report consisted of an auger drill program of 10 holes with a combined depth of
76m (Plan 3).

The results from the drilling are summarised in Table 1 and the logs of the holes and
the sampling scheme are contained in the Appendix.

The clays have a range of colours - brown, grey, yellow, blue, green, white, black and
red (in order of incidence)- and textures - waxy, plastic and sticky (Table 1). '

Table 1

Hole No Clay (m) Overburden (m) Description

1 3 1 brown grey clays

2 4.2 2 yellow, grey and brown clays

3 2.75 1.5 brown plastic and grey sticky
clays

4 0.75 1 yellow and brown clays

5 10.5 2 grey and vellow (blue) clays

6 10.1 2 brown, grey and white clays
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7 5.7 2 green, brown and blue clays
8 99 0.3 grey, brown and blue clays
9 6 1 brown clays |

10 7 1 | yellow, broﬁm and red c‘lays

The scout drilling program has confirmed a clay deposit over an area of 0.25sq km
based on 10 drill holes ranging from 100 to 250m apart.

The clay is from 0.75 to +10.5m thick, averaging 6m and occurs under a sandy
overburden from 1 to 2m thick. This gives an inferred geological in situ resource of 1.5
million cu m or 2.8 million tonnes (assuming an SG factor of 1.86 and rounding) of
mixed clays.

The thickest section of clay is on a 20m high ridge covered by the two northern most
holes 5 and 6 which show a 10m thickness of grey, yellow and brown, plastic to sticky
clay over an area of about 200m by 100m inferring approximately 200,000 cu m or
372,000 tonnes. At an annual production of say 15,000 tonnes per annum, this would
give about 25 years supply.

This ridge runs off the licence and if the clay proves to be worthwhile purs.uing then
the next square kilometre to the west should be added to the licence. :

The overburden is commonly 1-2m thick of fine grained, grey sand passing into brown,
sandy clay locally called "coffee rock". Occasional small patches of coarse, siliceous
(silcrete?) gravels and cobbles, possibly of Tertiary age, exposed on small knolls on the

- flat plain towards the old tin workings, did not prove to be widespread and were not

encountered in the drilling. Some of these coarse gravels may be the oversize dispersed
from and adjacent to the former alluvial tin workings.

The clays commonly overlie and are derived from a Jurassic dolertic bedrock or more
rarely a possible granitic or metasedimentary (Mathinna ?) bedrock for four of the
southern holes (1,2, 9 and 10).

3.0 Current Exploration

Ten composite samples of clays (each sample + 3kg) were sent for industrial testing to
Sud-Chemie A G, Munich, Germany and Australian Bulk Minerals, Burnie (Appendix).

Fourteen specific clay samples (each less than 0.5kg) were sent for clay identification
to Amdel Ltd, Adelaide (Appendix) comprising thirteen from the drilling and one from
surface sampling of clay derived from dolerite exposed in the old Dry Gut workings
(913). :

L.ogs of the drilling and the clay sampling scheme for the testing are given in the
Appendix.
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Composite samples were prepared for the industrial testing grouping together up to six
drill intervals of, wherever possible, the same clay lithologies and representing up to
6m thickness of clay as mapped in the holes. The aim was to identify reasonable
thicknesses of clay with appropriate physical properties capable of extraction and
processing in an open cut situation.

Detailed samples over much more restricted intervals (up to 1m generally) were sent to
Amdel for clay identification particularly of the smectite or montmorillonite content.

4.0 Results

The Sud-Chemie tests are the more comprehensive giving information on a wide
variety of physical properties and mineralogy of the clays (Table 2 & Appendix).

The clays fall naturally into two types on properties and a geographic basis.
™
The northern group represented in the drill holes 3- 8 have a relatively rich
ontent (from 44- 61%), a higher adsorption factor ( from 192- 268
mg/g by the methylene blue test) and a higher specific surface area (from 55- 80 m
sq./g). The percentage water adsorption (PWA) deternuned by Australian Bulk
Minerals is in the range 100- 300 and is consistent in trend with the Sud-Chemie data.

~ o
e e e At e e

The southern group found in the drill holes 1,2, 9 and 10 have 8% or less
montmorillonite, adsorption factors 37 mg/g or less, and specific surface areas 20m
sq/g or less. PWAs are in the range 100 or less.

The northern clays have no kaolinite (although Amdel has detected some in some
samples perhaps due to a lower detection limit by the method employed) but some
quartz {up to 12%) and feldspar (up to 11%), the former perhaps being due to
contamination. Relict dolerite fragments found in the clay suggest its derivation by
alteration and /or weathering from a Jurassic dolerite bedrock found altered in old tin
workings to the east (Dry Gut) and fresh in the Ringarooma River.

The southern clays have characteristically no montmorillonite but up to 8.5% kaolinite,
quartz in the range 45-65%, no feldspar and both Sud-Chemie and Amdel have
recorded mica (muscovite) as a component. Quartz and ?granite and other fine grained
fragments in the clay infer derivation from a granitic and possibly a metasedimentary
substrate.

5.0 Conclusions

The recent (1999) drilling program has confirmed the presence of a clay deposit
averaging 6m thick under a sandy overburden 1-2m thick stretching from the old tin
workings of the Dry Gut area, adjacent to the Ringarooma River, under the flat plain
to the west.



Hole ¢ Thick m Colour Clay Sample No MBA PWA Mont % Kaol % Quartz % Felds % Musc % Smect % Others

1 3 brown,grey 208 0 60 0 8.5 65 0 yes no mica, kaolinite
2 4.2 yellow,grey 80 37 100 8 7.5 45 -0 no no mica, kaaolinite
brown
3 2.75  brown plastic 86 255 200 58 0 12 35 no yes no
grey sticky
5 3 grey, yellow 88 243 170 55 0 7.5 a5 no yes kaolinite
white '
5 6 grey 94 268 140 61 0 3.5 25 no yes kaolinite
yellow sticky
6 10.1 brown, grey
white 96 192 110 44 0 35 6.5 no yes kaolinite
7 57  green, brown 100 243 300 55 0 35 11 no yes no
blue
8 2 sticky blue 202 288 220 61 0 55 11 no yes ? pyrophyllite
grey
8 3 sticky 906 216 210 49 0 5.5 11 no yes ? pyrophyliite
coffee brown
9 6 brown 912 0 70 0 7.5 55 0 yes no mica, kaolinile
-
&2
oy
"’
!

Table 2- Summary of Test Results for Clay
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This gives an inferred, in situ resource of approximately 2.8 million tonnes of clay. The
variety of colours and textures seen in the samples suggests that the deposit contains a
range of clay types.

Concentrating on the smectite rich clays, it is clear that the thickest (10m) and most
accessible sections are on the 20m high ridge intersected by holes 5 and 6 and inferring
a resource of 200,000 cu m. Including holes 7 and 8 to the east, the resource figure of
this clay type would almost double.

The present testing done by Australian Bulk Minerals suggests that the clay would not
be suitable as a pelletising agent in the iron ore industry. PWA's were in the range 100-
300 whereas those required to rival Wyoming bentonite would be 600-800.

Tests by Sud-Chemie confirm the low adsorption and swelling volume characteristics
of the clay and infer that the clay is a low swelling smectite such as a beidellite and/or a
nontronite rather than a montmorillonite as was suggested by the previous CSIRO test
which gave Fe, Mg and Ca rather than Na in the chemistry.

Beidellite and nontronite are widely found in soils derived from the weathering of basic
rocks and this is consistent with the Jurassic dolerite as in the case here. Much of the
Fuller's earth in Europe comes from this source and this may provide encouragement
that higher adsorptive clays may still be found at Aberfoyle Hitl.

The kaolinitic clays are too impure to be considered as an exploration target.
6.0 Further Program

Previous industrial and scientific testing of clay from the area of the licence indicates -
that swelling smectite types may be present, some comparable to Wyoming bentonite,
others with inferior properties. Other clay types suggested by testing were kaolinite,
halloysite and illite.

Other prospective areas for clays wili be examined in the licence particularly east of the
Ringarooma River where previous work indicated the possibility of swelling clays
close to Wyoming bentonite in properties.

If the results of these investigations are positive, consideration will be given to further
drilling to measure a resource and possible bulk sampling to prove up an industrial use
for the clay.

The potential for substantial amounts of tin gravels will also be evaluated.
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COMPOSITE CLAY SAMPLES FROM ABERFOQYLE HILL

FOR TESTING BY SUD CHEMIE

SAMPLE NO HOLE ID FROM (m)

SC 080
4kg

SC 086
3.25kg

SC 088
4.75kg

SC 094
4kg

SC 096
Skg

SC 100
4kg

SC 902
3.5kg

SC 906
5.25kg

SC 908
4.75kg

SC 912
4.75kg

DGH 2

DGH 3

DGHS

DGH 5

DGH &

DGH 7

DGH 8

DGH 8

DGH 1

DGH g

2
2.75
4.25

5

1.5
2.75
3.5

2
275
3.5
4.25

[, M I - jo P o oW W O Wwo~-1d

-

F-N

o wh =

TO (m)

STATUS

L
ae
Yo

COMMENTS

2.75 CORE waxy yellow grey clay

3.5
5
575

275
35
4.25

275
3.5
4.25
5

6 AUGER

7
8
9
10
11

4 AUGER

6
9
11.5

4 AUGER

6
7

3 AUGER

4

5
6
7

2.9

4
4.5

2
3
4
5
6

CORE

CORE

AUGER

CORE

AUGER

grey brown clay
as above
waxy chocolate brown clay

dark brown plastic clay
waxy greeny brown clay
greeny grey sticky clay

browny grey plastic clay
yellow clay

yellow white clay

grey yellow plastic clay

grey yellow sticky clay
as above
as above
as above
as above
as above

tan grey to white plastic clay
yellow grey plastic clay

light brown plastic clay

light brown clay

tan brown plastic clay
brown plastic clay
blue clay

sticky grey biue clay
sticky brown grey clay

sticky coffee brown clay
as above
as above

browny grey clay
as ahove
brown clay

yellow brown plastic clay
coffee brown clay
orange brown clay
crumbly brown clay

as above

<
i
b
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COMPQSITE CLAY SAMPLES FROM ABERFQOYLE HILL
FOR TESTING BY AUSTRALIAN BULK MINERALS

SAMPLENO HOLEID FROM(m) TO(m) STATUS COMMENTS
SR 081 DGH2 2 2.75 CORE waxy yellow grey clay
4kg 2.75 3.5 grey brown clay
4.25 5 as above
£ 5.75 waxy chocolate brown clay
SR 085 DGH 3 1.5 2.75 CORE dark brown plastic clay
3.5kg 2.75 35 waxy greeny brown clay
3.5 4.25 greeny grey sticky clay
SR 089 DGHS - 2 2.75 CORE browny grey plastic clay
5.25kg _ 2.75 3.5 yellow clay
' 3.5 4.25 yellow white clay
425 5 grey yellow plastic clay
SR 093 BGH5 5 6 AUGER grey yellow sticky ciay
4kg B 7 as above
7 8 as above
8 9 as above
9 10 as above
10 11 as above
SR 097 DGH6 3 4 AUGER tan grey to white plastic clay
5kg , 5 6 yellow grey plastic clay
8 9 light brown plastic clay
10 11.5 light brown clay
SR 099 DGH7 3 4 AUGER tan brown plastic clay
4kg - : 5 ] brown plastic clay
6 7 blue clay
SR 903 DGH 8 2 3 AUGER sticky grey blue clay
3.5kg . 3 4 sticky brown grey clay
SR905 = DGHS 4 5 AUGER sticky coffee brown clay
4.75kg 5 6 as above
6 7 as above
SR 909 ‘DGH1 1 2.5 CORE browny grey clay
4.75kg o 2.5 4 as above
o 4 45 brown clay
SR 911 DGH 9 1 2 AUGER yellow brown plastic clay
4kg ' 2 3 coffee brown clay
3 4 orange brown clay
4 5 crumbly brown clay
5 6 as above



CLAY SAMPLES FROM ABERFOYLE HILL

TO BE TESTED BY AMDEL

SAMPLE NO HOLEID FROM (m) TO (m)

A 082
A 083
A 084
A 087
A 080
A 091
A 092
A 095
A 098
A 501
A 904
A 907
A 910

A913

DGH 2
DGH 2
DGH 3
DGH 3
DGH 5
DGHS5

DGH S

DGH6

DGH7
DGH 8
DGH 8

-~ DGH 1
DGH ¢

Dry Gut .

workings

2 2.75
5 5.75
275 3.5
35 4.25
2 2.75
4.25 5
9 10
3 4
3 4
3 4
4 5
1 2.5
3 4

6

STATUS COMMENTS

CORE waxy yellow grey ciay
CORE waxy chocolate brown clay
CORE waxy greeny brown clay
CORE greeny grey sticky clay
CORE browny grey clay
AUGER grey yellow plastic clay
AUGER qrey yellow sticky clay
AUGER grey white clay

AUGER tan brown plastic clay
AUGER brown grey clay
AUGER coffee brown clay
CORE  browny grey clay
AUGER orange brown clay

GRAB light grey clay afler dolerite

LR I

b

0
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TELEFAX

an: Mineral Holdings Australia
Mr. Neil Thomas

Telefax-Nummer +§1-3-3650 3855

Gao0ay
SUD-CHEMIE AG
Ostenrieder Stralle 15
85368 Moosburg
~payes
Hr.Dérschug

Tel: 08761/82-522

Fax: 08761/82-519

e-mail:
m.doerschug@sued-chemie.de

Date: 20.5.99

Dear Mr. Thomas,

meanwhile we have made basical tests with your clay samples sent in March/ April

this year.

We have attached these data to this telefax.

As you can see the Methylen Blue adsorptian is rather low ( < 300 mg/g) and as well
the swelling volumes. Also the the samples SC 100 and SC 902 , which you
mentioned in your fax dated 30.4.99 are not that promising. As well the

centaminations with quartz ete. are rather high.

So far | do not see a chance to perform further application tests, but [ will fet you

know if further tests will be made.

| am sorry about these news , but if you find other depaosits we are aiways interested

to check these qualities.

Regards

word/briefe/dgindo

¥ OTOIT o e e ~e" T T AT
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Database C
99075 9074 T P77 290781 99079 P90A0 990R]
3C 080 SC gad 5C uBd 5C 094 3G 0¥ SC 100 SC 02
Hele ID: DGH 2 Hole ID: OGH 3 Hola IB: DGH § Heole ID: DGH § Hele ID: DGH & Hels 102 QGH 7 Hole ID; DGH &
1ampds 3
| ofigin MecPhemon Juncan & [McPhersen Duncon & [MePhanon Duncon & [McPheron Duncan & iMcPheron Duncan & (MePhemon Duncan & (McPhsnan Duncen &
Atsaciates Assacigler Asiocicter Anocisle Asocigtes Associales Associatey
congillon raw clay {core] 1ow cloy [coia) rany chay [cora) [gw clay (auger] repes clay {gugaet ranw cloy jougerl | sowclay [quger] |
amaunt 4 2,25 4,73 4 s 4 15
colour of raw clay coppar byown ocher brown maenbeige achve ye|law brown baigs ClnTy Cumy
RAL [aw clay [T &0y _ 100 124 et 127 \a7
{colour of powdst fonal orange beige | postel yallows sand ysllaw baige sand yellow _ivory
{RAL povwder 210 (ar 134 102 1ol 1 1M
lathen . 2H] 29024 99077 29078 29079 e ] 9081
watar cantent % 154 4.5 238 5.4 4.7 B7 3.4
MB-qggpﬁﬁn mofig ar 255 243 148 192 24 268
| antmerilorde % B 8 55 4] 44 s 8]
carhonafe (CO2| b3 08 .05 ) | D5 J N
pH-vakse {| 004 8) 595 415 55 5.45 5.4 4.55 245
specific axiace m'g n 55 81 an &9 74 40
i 2 FRIZA FPOTE _¥9071? ¥O78 FP07Y_ 1 T9080 FR0RY
wgler O h mif2q 4 a 5 8 4 § 4
- Iwaler 214k mi2a [ 9 ) g 5 [ y
sagling zolufion Oh mif2q 2 14 11 i1 9 10 2
1oline saktion 24 h mif2g 4 15 1] 13 [l 1 13
| xray 99078 #9074 99077 ¥O7A 39079 9060 PP
auartr % 45 12 7.3 A5 as 1.5 55
mica % D) i} 1] 0 a Q 0
kaoinite % 75 Ja] o] 0 1] o 0
tajdspae k. 0 3.5 s .5 45 1) 11
icnilohoils .3 o ] 0 i 1.5 ] 2
calcits X 1] D] 0 )] v} 0 5
B % 0 0 0 0 0 0 a
Imaqnesileg % ] v} a 0 ] a a
olbers n i 0 i 0 0 a
' g5n75 TATA _ 99077 39078 PY077 7oA 9501
monimorilonile X X X LS X X
| kaolinite X
1gnigine X
ahbite X X ¥ .4 X
mutcavite .
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PP082 | 0 990A3 0|
sample | §C 904 $C w8 SC %12
sampls 2 Hole |D: DGGH A ole I QGH | Hole I DGH?
icinple 3
ofigin McPherson Duncan B [McPhernon Duncan & McPhetien Duncan &
Asnociales Auociales Assocliates
condifion quge [avé carg Jovw clay {aucgey|
omaunk 528 .75 4.7%
colaur of raw cigy brown beige paifel yellow crmnge brown
RAL reewd clay i1l 134 §23
colow of powdef brown beiga 1alfron; yellow pagel yallow
RAL powder 1] 17 134
082 79089 29084
|waler captenl % 343 13.1 153
MB-adw|pfion malg 214 [\ i}
monfmoolonite | ® 49 0 0
carbonate {COY % 05 05 05
pH-volue [100+8] 725 545 5.45
ipecific wfocs (7 thd= S5 12 17
fswolling yokima PRO82 9083 9084
watar Oh mif2g z 3 2
waoler 24 b mifzg 8 3 k]
1afing solution 0f | rolfzg 7 3 2
saline jolution 24 h mli2a 10 3 3
XLy bauliord ¥e083 9084
quartr F.] 55 45 55
mica X 0 | 1
kaclinile k.3 [t] as 7.5
leidspor % 11 1] 1]
ciifobalile % i 0 0
calcile [ 5 0 0
dolomile % 5 1] 0
magneiiles % 0 0 0
olhars 0 0 1]
| minarcke gy 99082 9080 e P7084
[monlmaodlonile X
kaglinile ¥ X
Lanidine
|albite X
rmuscovlls X X
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To: Neil Thomas
Fax No.: 03 9650 2855
Company: Mineral Holdings Australia

Pty Ltd AUSTRALIAN
From: John Gaibraith BULK
Ref: JG:SN:F1868 MINERALS
CC:
ar 60 Wilinot S
Pages: PO Box 350
Date: 27 April 1999 Bumiep‘lf'.'a:srggnsl: ;2%03»;;:1::;1(-;:
Subject: Clay Samples - Aberfoyle ;gm;,m i 323-31033“
Hill A Divigion of Gofdamera Pty Lid
ACN 073 634 581
FACSIMILE -
Dear Neil,

Please find attached our anzalysis of your samples. The restlts remain poor
and would not be improved significantly by sodium addition. We do not
believe the material is suitable for pelletisation and will no: carry out any
additional tests. The material may be suitable for other uses znd we wish you
success with the project.

Kind regards,

J“ o (e lomiti

‘John Galbraith
Process Manager

Attachment
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 COMPOSITE CLAY SBAMPLEB FROM ABERPOYLE HILL
'FOR TESTING BY AUSTRALIAN BULK MINERALS

<
. .
'
O
<=
-
e
o,

PH

SAMPLENOC. HOLEID FROM(m) TO(m) BTATUS COMMENTS
SR081  LGH2 2 2.75 CORE  waxy yeliow (jroy ciay A
4kg 275 as prey browmn cay { 0 O
4.25 § gz atave .
5 575 waxy thocoll te brown clay
SRO8S  DGH3 A5 ZI5CORE darkbrown pastic cloy X
'3.5kg 2:75 %5 . ‘waxypreeny brown clay” 200
35 425 greeny grey !icky clay
PR.08B DGHS5 2 2,75 CORE browny grey ;Mastic clay
5.25x ' 275 - A5 yellow dlay [~D
35 4.25 'yellow white : 1ay
425 -3 grey yellow glastic clay
BROSI  DGHS 5 8 AUGER - gray yeliow slicky clay
dkg '8. 7 as above {
7 8 ‘s above HO
‘8 L] as above
9 10 as abava
10 1 ‘  ssabove
SR 087 DGHS 3 4 AUGER tan grey to white plastic clay I / O
Skg 5 8 yellow grey flastic clay
L -8 Tight brown p astic.day
fo0 1.5 light brown ¢ ay
SROE8  DGH7 . 3 4 AUGER tan brown plustic clay -
4kg 5 -] brown plastic clay. 3 Oo g
é 7 blue clay _
SR903  OGHE 2 3 AUGER sticky grey bue clay
3.5kg 3 4 sticky brown grey clay 2120
SR 905 DGH B 4 5 AUGER sticky coffee brown clay
4.75kg ' & 8 as sbove 1[0
6 7 as above
SR 809 DGH 1 1 2.5 CORE browny grey clay
475k 25 4 as above 60
4 4.5 brown clay
SR DGHS 1 2 AUGER yeliow browr plastic clay
axg 2 3 coffee browr. clay
3 4 orghge brow) clay
4 5 crumbly brovm clay 7 O
5 e as abuve
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MINERAL CHEMISTRY Amdel Laboratories Ltd Telephone (08) 8416 5300
PO Box 338 Facsimile (08) 8234 0321
Torrensville Plaza SA 5031
ACN 009 076 555

Mr D McP Duncan

McPherson Duncan & Associates

18 Old Summerleas Road

 KINGSTON TAS 7050

FINAL ANALYSIS REPORT
Your Order No: Our Job Number : 9AD0652

Sample rec'd:  22/03/99 Results reported : 30/03/99
No. of samples t 14

Report comprises a cover sheet and pages 1 to 1

Approved Signature:

"

for
Alan Ciplys
Manager - Mineral Chemistry

Report Codes: Distribution Codes:

N.A. - Not Available. CC - Carbon Copy
L.N.R. - Listed But Not Received. EM - Electronic Media
I.S. - Insufficient Sample. MM - Magnetic Media
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DETERMINATION OF BENTONITE IN 14 CLAY SAMPLES

1. INTRODUCTION

Clay samples were received from Mr David Duncan of McPherson Duncan & Associates with
a request for XRD identification of the clay and non-clay minerals, major element analysis
and checking for diatoms. This request was changed on 30/3/99 to identification of bentonite
by XRD.

2, PROCEDURE

The samples were oven-dried. A representative portion was pulverise and then analysed by
X-ray diffraction. Samples with suspected smectite were re-analysed after the addition of
glycerol, which characteristically causes swelling of the clay layers.

3. RESULTS

The presence of smectite in the samples is given below. Smectite is the name given to a
family of clay minerals, of which montmorillonite is the most common. Smectite is an
essential component of bentonite. Note that the smectite detection limit in loose packed
powder samples is at least 10%. Although the XRD scans did not include information on the
non-clay minerals, it is possible that smectite is the dominant mineral in the samples in which
it is detected.

Sample No. Smectite Detected Other Clay Minerals Detected
A082 No Mica, kaolinite
A083 No Mica, kaolinite
A084 Yes -
A087 Yes -
A090 Yes Kaolinite
AQ91 Yes Kaolinite
A092 Yes Kaolinite
A095 Yes Kaolinite
AQ98 Yes -
A901 Yes ?Pyrophyllite
A904 Yes ?Pyrophyllite
A907 No Mica, kaolinite
A910 No Mica, kaolinite
A913 No Serpentine
Amdel Report 9AD0652 Page 1 of |
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