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1.0 Introduction

2.0 Previous Exploration

EL 38/97- Aberfoyle HiII- Annual Report

grey and yellow (blue) clays

yellow, grey and brown clays

brown grey clays

Description

yellow and brown clays

brown plastic and grey sticky
clays

brown, grey and white clays

3

Table 1

2

2

2

1

1.5

1

Overburden (m)

10.5

2.75

10.1

4.2

Clay (m)

3

0.75

5

1

4

2

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

6

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.

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.

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.

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

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 Ian 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 I). The minimum expenditure
commitment is $10,000 over the first two years and the licence is subject to
satisfactory annual reporting.

Hole No

3
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4

3.0 Current Exploration

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

Logs of the drilling and the clay sampling scheme for the testing are given in the
Appendix.

yellow, brown and red clays

636006

brown clays

grey, brown and blue clays

green, brown and blue clays

1

1

2

0.3

7

6

5.7

9.9

10

9

The overburden is commonly I-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 fonner alluvial tin workings.

The thickest section of clay is on a 20m high ridge covered by the two northernmost
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.

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

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).

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

8

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 scout drilling program has confinned a clay deposit over an area ofO.25sq km
based on 10 drill holes ranging from 100 to 250m apart.

7
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5

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

4.0 Results

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
sqlg or less. PWAs are in the range 100 or less.

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.

The recent (1999) drilling program has confirmed the presence of a clay deposit
averaging 6m thick under a sandy overburden I-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.

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 lor weathering from a Jurassic dolerite bedrock found altered in old tin
workings to the east (Dry Gut) and fresh in the Ringarooma River.

5.0 Conclusions

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.

I
I
I
I
I
I
I
I 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 ""--.1
11..,n-c<-\.'1fL· (iliOll!moril!05ontent (from 44- 61%), a higher adsorption factor (from 192- 268

y.~V:~/ IDgtl:\ by the iDetliYlene blue test) and a higher specific surface area (from 55- 80 mil.
sq./g). The percentage water adsorption (PWA) determined by Australian BulkI Minerals is in the range 100- 300 and is consistent in trend with the Sud-Chemie data. J
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---------------------
Hole Id Thick m Colour Clay Sample No MBA PWA Mont % Kaol % Quartz % Felds % Muse % Smect % Others

1 3 brown,grey 908 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, kaolinite
brown

3 2.75 brown plastic 86 255 200 58 0 12 3.5 no yes no
grey sticky

5 3 grey, yellow 88 243 170 55 0 7.5 3.5 no yes kaolinite
white

5 6 grey 94 268 140 61 0 3.5 2.5 no yes kaolinite
yellow sticky

6 10.1 brown, grey
white 96 192 110 44 0 3.5 6.5 no yes kaolinite

7 5.7 green, brown 100 243 300 55 0 3.5 11 no yes no
blue

8 2 sticky blue 902 268 220 61 0 5.5 11 no yes ? pyrophyllite
grey

8 3 sticky 906 216 210 49 0 5.5 11 no yes ? pyrophyllite
coffee brown

9 6 brown 912 0 70 0 7.5 55 0 yes no mica, kaolinite

O':J
('J
0';;'

C
C,."';)

(/"

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 ~'

ofthe 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 Hill.

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 will 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 oftin gravels will also be evaluated.

6
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APPENDIX

Logs of auger drill holes DGH 1-10

Sample iuformatiou

Description and location of composite samples for Sud-Chemie A G,
Australian Bulk Minerals and Amdel

Industrial and scientific evaluation tests for clay
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COMPOSITE CLAY SAMPLES FROM ABERFOYLE HILL
FOR TESTING BY SUD CHEMIE

SAMPLE NO HOLE ID FROM (m) TO (m) STATUS COMMENTS

SC 080 DGH2 2 2.75 CORE waxy yellow grey clay
4kg 2.75 3.5 grey brown clay

4.25 5 as above
5 5.75 waxy chocolate brown clay

SC 086 DGH 3 1.5 2.75 CORE dark brown plastic clay
3.25kg 2.75 3.5 waxy greeny brown clay

3.5 4.25 greeny grey sticky clay

SC088 DGH 5 2 2.75 CORE browny grey plastic clay
4.75kg 2.75 3.5 yellow clay

3.5 4.25 yellow white clay
4.25 5 grey yellow plastic clay

SC 094 DGH5 5 6 AUGER grey yellow sticky clay
4kg 6 7 as above

7 8 as above
8 9 as above
9 10 as above

10 11 as above

SC096 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

SC 100 DGH7 3 4 AUGER tan brown plastic clay
4kg 5 6 brown plastic clay

6 7 blue clay

SC 902 DGH8 2 3 AUGER sticky grey blue clay
3.5kg 3 4 sticky brown grey clay

SC906 DGH8 4 5 AUGER sticky coffee brown clay
5.25kg 5 6 as above

6 7 as above

SC 908 DGH 1 1 2.5 CORE browny grey clay
4.75kg 2.5 4 as above

4 4.5 brown clay

SC 912 DGH9 1 2 AUGER yellow brown plastic clay
4.75kg 2 3 coffee brown clay

3 4 orange brown clay
4 5 crumbly brown clay
5 6 as above
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COMPOSITE CLAY SAMPLES FROM ABERFOYLE HILL
FOR TESTING BY AUSTRALIAN BULK MINERALS

SAMPLE NO HOLE ID 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 5.75 waxy chocolate brown clay

SR 085 DGH 3 1.5 2.75 CORE dark brown plastic clay
3.5kg 2.75 3.5 waxy greeny brown clay

3.5 4.25 greeny grey sticky clay

SR 089 DGH5 2 2.75 CORE browny grey plastic clay
5.25kg 2.75 3.5 yellow clay

3.5 4.25 yellow white clay
4.25 5 grey yellow plastic clay

SR09:3 DGH5 5 6 AUGER grey yellow sticky clay
4kg 6 7 as above

7 8 as above
8 9 as above
9 10 as above

10 11 as above

SR097 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

SR099 DGH7 :3 4 AUGER tan brown plastic clay
4kg 5 6 brown plastic clay

6 7 blue clay

SR90:3 DGH8 2 3 AUGER sticky grey blue clay
3.5kg :3 4 sticky brown grey clay

SR905 DGH8 4 5 AUGER sticky coffee brown clay
4.75kg 5 6 as above

6 7 as above

SR9Q9 -DGH 1 1 2.5 CORE browny grey clay
4.75kg 2.5 4 as above

4 4.5 brown clay

SR 911 .DGH9 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
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CLAY SAMPLES FROM ABERFOYLE HILL
TO BE TESTED BY AMDEL

SAMPLE NO HOLE 10 FROM (m) TO (m) STATUS COMMENTS

A 082 DGH 2 2 2.75 CORE waxy yellow grey clay

A 083 DGH2 5 5.75 CORE waxy chocolate brawn clay

A 084 DGH3 2.75 3.5 CORE waxy greeny brawn clay

A 087 DGH 3 3.5 4.25 CORE greeny grey sticky clay

A 090 DGH5 2 2.75 CORE brawny grey clay

A 091 DGH5 4.25 5 AUGER grey yellow plastic clay

A 092 OGH 5 9 10 AUGER grey yellow sticky clay

A 095 DGH6 3 4 AUGER grey white clay

A 098 DGH7 3 4 AUGER tan brown plastic clay

A 901 DGH 8 3 4 AUGER brown grey clay

A 904 DGH8 4 5 AUGER coffee brown clay

A 907 DGH 1 1 2.5 CORE browny grey clay

A 910 DGH9 3 4 AUGER orange brown clay

A913 Dry Gut GRAB light grey clay after dolerite
workings
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Dam: 20.5.99

SUD-CHEMIE AG
Ostenrieder Stral3e 15
85368 Moosburg

3-p "'5'" ~

Hr.Dorschug
Tel: 08761/82-522
Fax: 08761/82-519
e-mail:
m.doerscnug@sued-chemie.de

Dear Mr. Thomas,

Telefax·Nummer +61-3·96503855

As you can see the Methylen Blue adsorption 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
contaminations with quartz etc. are rather high.

So far I do not see a chance to perform further application tests, but I will let you
know if further tests will be made.

I am sorry about these news. but if you find other deposits We are always interested
to check these qualities.

meanwhile we have made basical tests with your clay samples sent in Marchi April
this year.
We have attached these data to this telefax.

an: Mineral Holdings Australia
Mr. Neil Thomas

Regards
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Attachment

Kind regards,

AUSTRALIAN
BULK

MINERALS

() " ., 1\ < .
~~ () u J ()

60 Wllrnot Sheel
po 80< ~59

Bv."le TasmanIa 7320 Au'SIIl:!.'ha
ph: 0364 323 377
Fox: 03 64 323 390

I:mail abmtas@ta¥je~
A ')iv;s;~n of Goldamef9 Pfy Ltd

ACN 073 834 581

._----------

27 April 1999

Clay Samples· Aberioyle
Hill

FACSIMILE '

Neil Thomas

0396503855

Minerai Holdings Australia
Pty Ltd

John Galbraith

JG:SN:F1868Ref:

CC:

Pages:

Date:

Subject:

To:

Fax No.:

Company:

From:

Dear Neil.

Please find attached our analysis of your sampies. The reSL Its remain poor
and would not be improved significantly by sodium additio1. 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 end we wish you
success with the I(roject.

John Galbraith
Process Manager
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eoMPOS~¢IAYSAMP.LEB FROM ABl:fV"OYlf HILL PwJ4.r-ORTi:imNG BY AUS'mAUAN euu< M1N!lW.S

SMI!"LeNO .HeiLe ID FRQM(m) TO (In) STA1\lS COMMENTS

'CG1-I2 .2 2.75 CORE wuy yellOW "f'll)' eta)'
\

SR~1. (DO4!q1 2.75 3.5 Il"'Y bnffln clay
4.25 5 as IItIave

5 5.75 WIlly choc:all Ie brown clsy

lOROSS DGt13 itS n~.JXlRe· d8~.bnlwnpl\&1lC cl8y
~Oi)·3.5kQ !2i75 "3:5 'WIi'/ greeny brown clar

3.5 4.25 gn"ny grey !;\(cky clsy

~~DSII OGH5 2 2.75 CORE br!lwn)' gre)' ,JlsSUc clsy
5.2511Q 2.75 U yellow dBy 1'10U· 4.25 yellow \liMe ';lay

~'"'c; 5 grey yenOl¥ F'BsliC clay
..

6R093 DC3H.S .5 6 AUGER gllly yellow sllcky day
41CR '8· 7 8S8bave lifo7 8 8s&bove

'8 , 85 above
8 10 &S above

10 11 &sabove

SROS7 DGHl5 3 4 AUGER Ian grey to while plastic clSY /10Skg 5 8 yellow grey ~ laStle clay
e 1;;:'

fight bfQwnP'astlc.day
111 light bniwn Ci1y

SR,1l99 CQH7 3 4 AUGER tan brown pllISlIC dBy
30C) ~.4~ 5 8 brown plastic clay

e 7 blue clay

SR903 O?He "2 3 AUGl:R sUcky grey bus clsy
~.w3.Skl) 3 4 stich llrown glllY clay

SR90S DGH8 4 5 AUGER sUcky coffae brown clay

~IO4.75kg 5 a d5 above
6 7 as abOve

SR 9011 DGH7 1 2.5 CORE: browny grey cl"y 604.75~ 2.5 4 as above
4 4,5 brown clay

SR 911 DGH9 1 2 AUGER yellow llrowr plasUc clsy
4kg 2 3 coffee browr· clay

3 4 orange brow7 clay
704 5 crumbly bro'm clay

5 e liS ebove
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DETERMINATION OF BENTONITE IN 14 CLAY SAMPLES

2. PROCEDURE

3. RESULTS

1. INTRODUCTION

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.

Page 1 of I

Sample No. Smectite Detected Other Clay Minerals Detected
A082 No Mica, kaolinite
A083 No Mica, kaolinite
A084 Yes -
A087 Yes -
A090 Yes Kaolinite
A091 Yes Kaolinite
A092 Yes Kaolinite
A095 Yes Kaolinite
A098 Yes -
A901 Yes ?Pyrophyllite
A904 Yes ?Pyrophyllite
A907 No Mica, kaolinite
A910 No Mica, kaolinite
A913 No Serpentine

Amdel Report 9AD0652

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.

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
byXRD.
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