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Intraduction

The drilling project was at last undertaken in the periocd &6-8 December
1?22. Five auget+ holes were drilled of the six planned far, one being
drcmned from the program because of anticipated problems with hard

basalt cover.

The samples have been sent to the Savage Minerals/Marafield Ltd.
laboratory in Ballarat where they are to be examined in the hope that
a white firing pottery clay may exist. No results have been received

as vyet.

The drillholes and rough geological boundaries in  the drilling area
have been located on a surface survey by compass/pacing/tape traverses
nlotted by computer and related to the local 1:25,000 contour map. The
fit is Qguite gond so points are probably located to within 20m of

tair claimed horizontal co-ordinates and Sm of the vertical.

The hailes (except possibly hole 4) do not encounter bedrock.
Correlation of borehole sections is attempted by assuming that coarse
facies intervals match wup. The clays include intervals in which
excessive  iron content is expressed by yellow/orange limonite pigment
but it may be the case that all the clays contain too much iron for a

white firing clav.
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Geology

The target formation is at the base of the Tertiary sediments and is
capped by basalt which covers summits on the ridgeline. Basement is
slate of the Mathinna beds. It appears that the segquence is gently
folded; dips are observable in the quarry exposure in R.W. Carter’s
lease. The main c£liff looks to be horizontal but in the pseudokarst
cave at the guarry/l2ase corner the dip is I degrees to 325 degrees

AMG; low cn the guarry floor there 1s an area with 14 degree dip to 45

degrees,

There is some llm of the section exposed in the guarry. The previous
sampling which demonstrated good firing properties except for colour
comes from 35-9m up from the lower limit of exposure. Potentially about
10m more clay may exist domwn to basement. There appears to be only a
rudimentary basal brsccia consisting of a lag deposit pf vein guartz

{scattered clasts Lo 20cm, south of the drilling area).

Above the quarry there is a poorly expogsed interval of 123m up to the
basalt contact. It was this interval that was the main target of the
investigation. Some very white clay, some sand and a distinctive
gravel with discoidal pebbles have same2 exposures here. There is a
collapsed adit south of the existing quarry in this zone. The white
clay from this source is supposed to have been exported to Britain at

some time about the turn of the century (R.W. Carter pers. comm.).
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The deponsit is considered to be lacustrine because of the well
developed lamination in the clays and the disc pebbles (characteristic

of a beach) in some gravels or sandy gravels.

The structure is thought to be a syncline with a steeper limb an the
ME. The exposures is not gonod enough to tell if the narrowing of the

clay belt may be dus ta an original high on the basement surface.

The basalt seems to have flowed directlvinto the lake since there is
no indication of a spil, and there appears to be a load cast in hole 3

where a detached 2m of basalt was encountared below the first clay.

Facies in the sediments.

The rclays make up the bulk of the sediments. Coarser material is
mainly Iin the top 15m and varies from disc pebble gravels thraough grit
to medium and then fine sand, often with clay binderji the variation is
campatible with a beach swash zone and affshore fining shore complex.

Some sand units coparsen upwards.

The clays rcan be classed as compact or plastic physical types. The
plastic type appears to be an alteration of the compact type which
occurs adjacent to sands or other permeable zones and more commonly
away from the basalt capping. The alteration process would appear to

start with secondary hydration and proceed to oxidation and perhaps
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introduction of irpn. Excessive iron content of the plastic clays is
expressed by a _yellaw to orange colour phase. The plastic clays
normally have a bleached colour phase, either alone or mixed with the

vellow in a large scale mottling pattern.

The compact clays appear to contatin less iron but this may mean orly
that the iron iIs present as Fe++ compaounds that ares inconspicuc.s.
Concretions of limonite may bes present in sither p ysical type but may
be removabls {n praocessing, In the compact —lay samples these produce

an prange fleck in the grcocurd sarple.

The natural coclour phaZes of the compact clays are as follows:

1) very pale ~cevy, commen near the top in all holes drilled though

altered to plastic clay in some casss. It occurs blow a vyellaw to

white plastic clay unit.

2) pale bEluish grey clay, usually with some yellow bands.

3} light bluish grey clay, encountered only in the lower part of hole

3 but also exposed in the guarry section?

4) chocolate brown clay, encountered only in hole 5 at depth. Possibly

"equivalent to (3). The color is obviously organic(peat, lignite) and

some plant fossil material s present,
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The colours may all reflect increasing organic content.
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Appendiz 1

Samples for laboratory examination.

The following 31 samples from the 5 holes drilled have higher priority

since they are clays without evidence of more than trace amounts of

ircen staining.

Samples

1/2-4,6,14-15,17-18,

2/46-7,14-15.

3/7=-9,13-14,22-27.

4,7-8.

Ss/a,11,15-1%.



Drilling log,

Drillhole 1

Sample depth

PRi/1 0.0 -0.5
0.5 -0.8
0.3 -1.9

PR1/Z2 1.0 -1.2
1.2 -1.4
1.4 =-2.0¢

PR1/3 2.0 -3.0

Note! a pin was
next feaw samples

PR1/4 3I.0 -4.90
PR1/S

FR1/&a 3.0 -4.0

FPR1/8 7.0 -8.0
PR1/® 8.0 -2.9
g.9 =-%.2
PR1/10 2.0-10.0
PR1/11 10.0-11.0
PRL/12 11.0-12.0

PR1/13 12.0-12.6

PR1/1a

Pipers River program,

682009

&-8th December 1988.

description

red scil with basalt stones.
vyellow clay.

whit2 clay (not sampled, contaminated).
Wwhite clay.

vellow clay.

white clavy.

grevyish white to pale vellow clay.

Munsell colour chart.

buff clay.
yellow clay.
pale grey and buff clay.

but+ and pale grey clay,
buff clay.

trace yellow clay.

last, the top 1m of the hole had to be dug cutj the
were contaminated with soil.,

greyish white clay; trace limonite stain,
ccntaminated.

greyish white and buff clay, contaminated.

vellow clay.

greyish whita clay, with sparse slate chips.

buf+ and greyish white clay with minor grit; bu+ff
colour agrganic? some limonite stain.

very pale bluish grey and buf+ clavy.

pale bluish grey and yellow clay with limonite
pispolites.

pale yellow sandy clavy.

pale yellowish greoy sand.

fine sand with clay blnder, pale grey grading to bu+f+f
clay at base.

buf+ clay (pale pinkish orange) ?YR?/3 approx on the
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PR1/15

PR1/16

PR1/717

PR1/18

PR1/1%

PR1/20C

14,0-13.0

15.0-15.0

15.0-17.0Q

172.0-13.0

13.0-13.%
12.,9-19.0

19.0-17.5

End holes.

Drillhole 2

Sampla

PR27&

PR2/7

PR2/2

PRZ2/%

PR2/10

PR2/11

Mote:

deapth
Q.2 =3.7
3.7 -4.3
4.3 -35.0
3.0 =-5.0
8.0 -7.0
2.0 =-7.2
2.2 =-7.6
7.6 -82.0
3.0 -2.3
2.3 -2.0
2.0 -10.0
10.0-11.0

buff clay, vellaw at base.

buff clay, some vyellow at base.
mainly pale grey clay, some buff.
pale grey =lavy.

pale grew clay.
vellow clavy,

yellow clay.

description
basalt.

white clay with minor yellow and dark brown organic
clay, fine sand at base. '

pale grey, butf, yelliow and chocolate brown organic
clay.

pale bluish grey clay, minor brown organic clay.

pale bluish grey and bBrownish grey organic clay with
minor gQuartz clasts.

gravel, coparse with clay matrix, (not sampled).
pale grey clav.

pale grey with minor yellcw clay and fine gravel.

pale gray clay.
gray tlay with pebbles, some coated with limonite.

pale grey clay, minor yellow stain and organic
stain.

sample yellowish grey silty clay with isolated disc
pebbles: interpreted as ground up disc-pebble
gravel.

rods changed to the smaller size owing tc bent hole problems

caused by basalt boulders. The following samples are smaller and tend
to bs contaminated.
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PR2/12

PR2/13

PR2/14

PR2/15

FRZ2/15%

End hole.

11.0-11.6
11.6 12.0

12.0-13.0

13.0-14.0

14.0-13.0

15.0-15.0

14.0-17.0

Drillhole 3

Sampls

PR3/2

PR3/3

PR3I/8
FR3/?

PR3/10Q

PR3/11

deoth
0.0 -1.1
1.1 -2.9
2.5 -4.5
4.3 -3.0
5.0 -4.0
&.0 -2.0
7.0 =-8.0
8.0 -29.0
.0 -10.0
10.0-11.0

PR3/12 11.0-11.1

not sampled, (too much containation).
pale grey to buff clay, contaminated.

pale grey and some buff clay.
pale grey and light brown clay, hard band at 14.35m.

pale grey and arganic light to medium brown clay.
Interbadded in 1-Jmm beds.

poaor samplz initially, then pale grey and cream clay,
trace yellow clay.

poor sample: brown clay, some pale grey, isolated
pebbles. (A sand that fell off the auger is likely).

Hole stocpped owing ta poor recavery.

description
soil and weathered basalt; {no sample).
e e s

greyvish white clay and buff clay.
Y

Pasalt! (a locad cast structure would account +or
this).

greyish white plastic clay flecked with orange
limonite stain.

pale grey fine sand, minor clay binder.

pales bluish grey silty clay grading tn clay towards
base.

pale bluish grey clay.
pals bluish grey clay.

pale bluish grey clay, very minor orange fleck near
top.

pale bluish grey clay,minor orange fleck throughout
(l1imonite).

pale grey? clay with grit.



PR3/13

PR3/714

PRZ/15

PRI/14

PRI/ 17

PR3I/182

PRI/\®
Not2;
{i.e,

PRI/2C

PR3/22
PR3/23
FR3/24
PR3/23
PR3/26
PR3/27

FR3/23

11.1-14.2
11.2~12.0

12.0-13.0

13.0-14.0
14.0-14.1
14.1~-14.4
14.6-15.0
15.0-15.1
15.1-13.4

1%, 5-14.0

14.0-17.0

17.0-18.0

18.0-12.0

684012
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pale grey clay with orange limonite fleck.
pale bluish grey clay with very minor orange fleck in
places.

pale bluish grey clay with very minor orange +leck in
places.

pale bluish grey clay.

pale bluish grey clay.
yellow clayey sand (Fe staind.
bluish grey silty clayj minor Fe stain orange fleck.

bluish grey silty clay.
yellow, clayey, fine sand.
bluish grey, and yellow s5ilty clay.

and greyish yellow silty clay;j less

base.

nale bluish grey
Fe stain towards

paLe bluish grey clay and minaor yellowish grey clay.

pale bluish grevy very minor yellow fleck in

piaces.

clay,

he hola was then extendz2d using supplementary standard rods

on auger Lype)

1?.0-17.7
12.7-19.9
19.9-20.0

22.0-23.0

23.0-24.¢

24.0-235.0

23.0-256.0

246.0-27.0

27.0-27.95

End hole.

since the hols was straight and stable.

pais bluish grey clay with very minor yellow clavy,
vellow and pales grey clay.
pale bluish grey clay.

palzs bBluish grey clay.
pale bluish grey clay with minor yeliow clay.
pale bBluish grey clay.

pales grey clay.

light gqrey clay f(darker than above).

l1ight grey clay.

light grey clay.

light grey clay.

light grey clay.

light grey clay.



Drillhol= 4.

Sample depth
0.0 -0.3
PR4s1 0.3 -1.0
PR4/7/2 1.0 -1.3
1,3 -2.0
PR4sZT 2.0 -2.73
2.3 -3.0
PrRa/q4 2.0 -3.%
PR4/S 3.9 -9.5
FR4/4 4.& -5.0
.0 -56.0
PR4s7 &.0 -7.0
PRa4/8 2.C -2.°%
R4/ T, -2.,0
2.2 -8.1
8.1 -8.3
3.2 -2.°
PR4s10 2.9 -9.1
?.! -9.7
?.? -10.90
pr4a/s1) 1C.0-1C.1
12.1-10. 5
10.5-11.0
PR4/12 L11.0-11.49
11.4-11.8
11.8-11.%
11.9-12.0
PR4/13 12.0-13.0
Erd hole.

11

description

brown clay soil.

pale grevy

pale grey

clay,

clay.

orange clay.

pals grey
yaellcwish

Ssreyvish

orangs gravelly sandjg

white and

vellow fine sand with

and vellowish orange clay,
orange Cclay.

soms clay at bacse.

pale yellow plastic clay.

clay binder.

684013

minor yallow Fe stained clay.

pale grey clay with very minor orange limonite

flack,
pale groy

pale grev

clay with very mincr orange fleck.

clay, silty tawards base.

oranse and pale grzy meottled silty clavy.
crange and pale grey clayey sand.

pals srey
pals 3rev

clayey fine sand.
arnd orange clayey sand.

orange medium sand.
pale greyish yellow medium sand.
pals greyish orange medium sand.

pale greyish orangs mediuam sand.

grange? claybound grit

{30% v.coars2 sand

clayey matrix).

grey
5CMa

pale
pals
pal=
pale

arey

pale
grey

and vellow mottled,
relict crganmlec brown stain.

gr=y and orange mottled plastic clay.

clay with orange flecks.

grey and orange mottled plastic clay.
greyvish yvellow silt

(c.f. below).

tharder drilling.

pebble gravel?

in plastic

Fe stained plastic clay with

greyish yellow silt with small chips of pale

slate or clay; Bedrock? Disc
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The hole was stopped because this silty material was considered

to be bedrock on the grounds that no rounded surfaces ctould be found
oh the slate chips, but 1t now seems more likely that it was a disc
pebble gravel with more clay likely to exist below it. A clear example

o+ a disc pebble gravel was penetrated

Drillhols 5.

PRS/4

PRZ/S

PRT/S

PRS/7

PRESS

PRI/?

PRS/10

PR3/11

PRG/12

PRI/1Z

depth
c.0 -0.,2
0.2 -1.0
1.9 -Z.90

3.C -4.0
4.0 -4.1
4.1 -3.1
.1 -5.4
3.4 -5.9
.0 7.0
7.0 -2.0
8.0 -9.0
2.0 -9.3
?.5 -9.86
2.8 -10.5
10.5-11.0
11.0-12.0
12.0-13.0

in hole 3.

descripticon

Ercwn crumbly clay scil{basalt wash).
pals vellow to pale grsy plastic clay,
samplza).

(contaminated

Fale grey plastic clay, with Feox. concretions.

pale gray lastic clay, Fe ox. concretions commen
F ray P
n=2ar tocp.

pale srey plastic clay.

vellow sand.
orange to vellow with minor pals gray mottled plastic
clavy

grevish y=2llow pebbly clay (disz peable gravell.
greyish yellow silty clay witih slate chipsy some
defirat=slw frasments of disc pebbles (ground up disc
==bble gravel).

yalicwish grey silty clay with slate chips, as abovej}
(grourd up disc pebble gravel).

pale gr=y and brawnish orange (Fe stained), mottled

plastic clav.

vallow and some pales grey mottled plastic clay.
yellow and some pale grey mottled plastic clay.
grey fine sand.

vyellow plastic clay with reddish brown Fe ox.

stains/soft concretions.

pale grey plastic clay with minor reddish brown
stains, as above.

yellow and pale grey plastic clavy.

vyellow and pale grey plastic clay.
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PR3/14

PR3/13

PR3/16

PRS17

PRZ/12

PRI/19

PRS/20

13.0-14.0

14,0-15.0

15.0-16.0

15.0-14.9
15.9-17.0¢

12.0-18.0

12.0-192.4

12.4-19.5

End hole.

684015

13

vellow plastic clay grading to pinkish brown/grey
organic, plastic clay.

pinkish brown/grey organic plastic clay.
chocolate brown organic plastic clay.

darlt chocolate brown arganic plastic clavy.
dark chocolate brown organic crumbly clay.

chacolate brown plastic and non-plastic clay.
chocolate brown plastic and non-plastic clay.

dark yellowish brown clayey peat cemented fine sand
and minor grit.
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INTRODUCTION

The Pipers River clays have been drilled by Savage
Resources Ltd. under the supervision of Henry Shannon.

The samples, in excess of one hundred, were transferred
to Marafield Pty Ltd for evaluation as a profitably marketable
material.r

The approach here has not been +to carry -out an
exhaustive academic study of the sesmples, but rather to take =a
commercial approach having one eye always on the potential

markets.

THE APPROACH
QOut of +the numerous samples the field geologist
selected six which were thought to represent the various c¢lay
tyres available, and which would allow an early elimination of
the deposit should it prove not to be of economic interest. These‘
samples have been examined in the light of the following market
realities :-
1] The only cignificant kamolin consuming industries 1in
Tasmania are the paper mahking, and paper coating facilities
of A.P.P.M. st Burnie and Wesley Vale. A.P.P.M. import their
coating clays from the United States as this source is
cheaper than mainland Australia and of better quality. The
attempts made by A.P.P.M. to establish their own clay
facility at Scotsdale was only partially successful in that
it feiled to produce a viable coating grade and has been

used as a filler. Any coﬁpeting kaolin would have to make &
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coating grade of comparable quality to the American

material, or have some exceptional filling properties.

2] There exists no significant ceramic industry in Tasmania.
Although the recently established Bamix operation is
interesting, its weekly consumption is unlikely to reach
double figures and as such would in no measure support a
local <c¢clay source. If this clay is to find a mainland or
export market as a ceramic material it will have to fit one
of two roles.

a} As an ultra low titania white firing, porcelain clay of
the New Zemland China Clay type.

OR

b) As & strong, low grit ball clay of the English type,

requiring no processing.

3] The freight costs to the mainland will preclude its wuse
in the less onerous areas of the market such as paper

filling, paint filling, sanitary ware, wall tiles etc.

TESTING PROCEDURE

The six clays were sampled in duplicate, one for the
determination of moisture aﬁd raw fired colour, and the second
for the determination of refining recovery, particle size, raw
colour and bleached colour. In the general handling of these
clays we would alsc expect to make a number of subjective
observations as to some other parameters, Although far from
exhaustive, the above tests wbuld éll have to be satisfactory to

give the clay any chance of being commercial.
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A sample of each clay {1Kg wet) was blunged with water and a
polyacrilate dispersant to produce a slurry of about 10% solids.
This slurry was then screened though.a 100 um sieve and the
oversize dried and weighed.

The.remaining slurry was then diluted in & container to achieve a
depth of 200 mm, the slurry was agitated and then allowed to
settle for 20 mins.

This settling time is equivalent to the time taken for a 15

um particle to settle the full depth of the slurry. Thus

1002 of 15 um particles are removed. It can also be shown

that 50X of 10 um particles and 25% of 7.5um particles are

removed and that the weight of the remaining suspended
particles approximates to the weight of less than 7.5 um
bparticles in the sample.
The slurry was then decanted and the settled residue dried and
weighed. The decanted slurry was again diluted to achieve a depth
ef 200 mm and allowed to settle for 3 hours.
This settling time is equivalent to the time taken for a 5
um particle to settle the full depth of the slurry. Thus
100%¥ of 5 um particles are removed, It can also be shown
that 50X of 3.5 um particles and 25% of 2.5um particles are
removed and that the weight of the remaining suspended
particles approximates to the weight of less than 2.5 um
particles in the sample.
Again the slurry was decanted and the residue dried and weighed.
The suspended slurry was aggregated by raising the pH, allowed to
settle and a portion filtered through a Buckman filter. The
resultant cake was dried and the powder brightness measured. The

remaining slurry was then subjected to an oxidising bleach
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followed by & reduction bleach in order to reduce both organic
and inorganic steining. A further portion was filtered, dried and
brightness measured.

The &above procedure was only applied to the visibly whiter
clays of hole 1. |
The duplicate clay sample was dried and reweighed +to determine
moisture content and was then fired to a temperature of 1080 C.

The colour of the fired powder was measured.

RESULTS

a) Appearance mnd subjective comments

None of the «c¢clays . examined had &8an exceptionally white
appearance and at least one exhibited extremely derk organic
staining. The immediate first impression was of a collection of
secondary clays, which, given certain physicgl éharacteristics.

might be described as "ball clays".
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] SAMPLE ] DESCRIPTION

S )
] ] .

] PR 1/8 ] A pale grey clay, well sorted with low grit
] ]

1 ]

] ]

] PR 1/18 ; A pale grey clay as above but with higher

] .

] ] moisture content

] ]

] ]

] ]

]} PR 2/6 ] A pale grey clay with a high level of mica
7 7

] ] present.

] ]

] ]

] ]

] PR 3/9 ] A pale grey clay, slightly more gritty than
] ]

] ] those of hole 1.

] 1

] ]

] ]

J PR 3/23 ]} A dark grey clay otherwise similar to hole 1
] ]

] ] samples.

] ]

] ]

] ]

] ]

] ]

]l PR 5/26 ] A chocolate brown clay, very smooth and plastic
] ]

] ] with high moisture content.

] ]

] ]

[ L i LS
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b) Moisture and Particle Size
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c) Fired Colour

The raw clay was fired at 1080 C. &and the colour measure on
the international L a b scale. On this scale, porcelain type
claeys would be expected to yield "L" figures of between 95 and

99, The "b" figure should be less than 2.0.

] -] 1 ] ]
] SAMPLE ] L ] a ] b ]
o ! l o __ I ]
] ] ] ] 1
J PR 1/8 ] 81.03 ] 1.64 ] 16.62 ]
] ] ] ] 1
] PR 1718 ] 85.23 ] -0.28 ] 14.71 ]
] ] 1 ] ]
] PR 2/6 ] 77.94 ] 3.62 ] 19.67 ]
1 ] 1 ] ]
] PR 3/9 ] 81.48 ] 2.33 ] 20.29 ]
] 1 ] 1 ]
] PR 3/23 ] 82.10 ] 0.80 ] 16.32 ]
] ] ] ] ]
] PR 5/26 ] 82.14 ] 2.07 ] 19.23 ]
Je - e l _ ]
d) Raw and Bleached Colour <5 um Fraction

] ] ]

] Unbleached ] Bleached ]
__________ I _ ]
] ] ] ] ] ] ] ]
] SAMPLE ] "L ] a ] b ] L ] a ] b ]
) Jo J_ R I o J_______ ]
] ] 1 1 ! ] ] ]
JPR 1/8 } 88.09 ] -0.82 J 6.81 ] 87.91 ] -0.28 ] 4.9 ]
] _ 1 o o ___ J__ 1 1 __ ]
] ] ] 7 ] 1 ] ]
JPR 1/18 ] 84.84 ] -0.44 J &.27 J84.77 ] -0.53 ] 4.88 ]
de ) o J____ A ). ! ]

Bleaching was only carried out on the two most promising

samples., In view of the results, no further samples were tested.
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CONCLUSIONS

The raw and bleached colour is such that they would also be
unsuitable for paper coating or filling. As 1is common with
organically stained clays, bleaching actually reduces the
reflectivity, aithough the yellowness is somewhat reduced.

The clays tested are relatively fine and plastic ball clays.

The fired colour is such that they would only be suitable for

relatively low value markets, which do not exist locally.

The very 1low grit ltevel of most of the samples would make
the clay ewinently suitable for whiteware applications. During
filtration it was noticed that the clays were apparently very
strong and should the modulus of rupture be guite exceptionally
high,r there could be some application mas a ball clay additive to
sanitary ware bodies.

On the whole we believe that any further investigation of
these clays is likely to be of academic interest only unless or

until a major ceramic industry is established in the area.
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