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We set out below our report of our activity on SML621 during
the three months ending 25th November 1971. A drilling log is attached.
A statement of our expenses was left in Mr. Keith Johns' office together
with a geologist report by Mr. Les Nixon and Amdel report on samples, on
Thursday 25th November.

The Director of Mines,
169, Rundle Street,
ADELATDE, 5000,

Dear Sir,

During the period, Messrs. H. F. & H. G. Blacker carried out
extensive prospecting activity and interviewing of local residents re wells,
bores, outcrops, etc. Mr. Nixon undertook a geological survey on behalf
of Cresco Fertilizers who are very interested in what we had found. Mr.
Nixon gave what we believe is a very good report on the kaolin prospect,
which was later confirmed by the Amdel test on samples and reports from
other parties who have received samples from subsequent drill holes.

Mr., Nixon inspected twelve points of interest in particular.

From his report our main interest focused on three areas. They

are:

1. Riley's Farm (Stop 1) We originally propsed drilling this
area first. This plan was upset by not having this area
included in our SML and we have since applied to have the
area between the road and the range proper included in our
SML with the right to drill only and not to do anything
further without Ministerial consente. We believe this area
which is practically all cleared farm land, may include some
of the best and most accessible kaolin and must be explored.,
No damage to the flora and fauna or farmland is likely.

24 Hundred of Ulipa (Stop 12) Extensive testing on samples
from bore cuttings were done which proved the kaolin to be
highly prospective, Heavy rain which has fallen regularly
since winter (another inch ten days ago) made much of this
area impossible to get into. The only area not saturated
was in crop and therefore not accessible.

= continued -
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From our observations of wells etc. we put down three

bores in an east west line from near Mount Drummond Post
Office to determine where kaolin petered out. El revealed

15 feet of overburden, 15 feet white Kaolin, 25 feet of pink
kaolin and then 10 feet sand. The plant moved several miles
west and two holes were put down west of a well which showed
white kaolin in the cuttings. These holes both produced sand.
Extensive overburden being established, they were abandoned.

North and South Block (Stop 9) Two previous geologists

had suggested that Kaolin would occur on lowlands which
conflicted with our deductions and we decided to drill at

S1 which is approximately half way up the foothill of the
north and south block rising from a creek. We estimate it
would be approximately 80 feet above the creek bed. Over-—
burden was virtually nil, about two feet of contaminated
kaolin being drilled before breaking into a clean, very white
sample., The colour and texture remained constant until
approximately 40 feet when dampness increased. Finally the
drilling stopped at 70 feet still in clean kaolin because the
sample was wet and the air compressor was unable to cope.

S2 The plant then moved 300 yards: west, across the creek
and at a point about 20 feet above the creek bed. Approx.
five feet of overburden and then clean white kaolin for
another 25 feet at which point quartz feldspar rock was
encountered, This was hammer drilled for 30 feet and
texture did not seem to vary markedly.

S3 The plant was subsequently moved westward, over and

down the other side of the nesxt hill another 1,460 yards,
kaolin outcrops being evident along this interval. Drilling
provided approximately four feet of contaminated kaolin after
which the same type of very white fine textured kaolin was
encountered without much variation at all until 100 feet where
quartz felspar was again reached. We estimate we were at
least 50 feet below the top of the rise between S2 and S3.
Assuming the felspar quartz layer is approximately level we
believe the kaolin layer between S2 and 83 would be at a
maximum of 150 feet thick and that S1 would have bottomed at
around 100 feet. Also we believe it would increase to 150
feet or so thick at a point around 250 yards north east of
S1. The rounded hill between 82 and S3 runs roughly north
and south, merging into hills each end, kaolin being evident
at many points in each for several miles, the indications
being that much of the hills' foundation is made up of

kaolin deposite. Storm washouts, ant holes, dams and wells
all confirm this.

- continued =
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At this point of the programme we moved all of the drill
cuttings to Port Lincoln (where they are stored) for study. The
plant was put on standby pending expert opinion en results and samples
which are still not completed.

A study of Mr. Nixon's report and Amdels tests was made when
they became available to us in October. We note that one sample tested
by Amdel came from Stop 9 and actually was taken from Kaelin" exposed in an
erosion channel about 25 yards from where Sl was drilled. We also took
note that reflectivity 85.5%, particle size 13.7% < 2 microns and fine
guartz fracticn 1% was very good and very similar to that sample
exhaustively tested in Amdel Report MT1852/72 from Ulipa (Stop 12)
figures being, refleectivity 86.5%, 13.7% <2 microns and fine fraction:
quartz ¢%. These two deposits are 15 miles apart.

Mr., Nixon mentions that Stop 10 on page 14 of his report
revealed no evidence of Kaolin. Since it was very wet at the time
and Mr. Nixon walked the last two miles unguided, we claim he missed
the area because we have since re-located it and further extensive
kaolinization below it. This is a two or three mile extension of
foothill on which S1 was drilled.

During the period of the S.M.L. our research into kaolin
both from general knowledge, uses and market potential were stepped up.
Enquiries through the Mines Department, The Premier's Department, The
Department of Trade and Industry, The Stock Exchange, The N. S. W. Dept.
Mines, John P. Young and Associates (S.A.) Pty. Limited, Australian
Paper Manufacturers, B. He P., Commercial Bank of Australia, Universal
Business Directories (Aust) Pty, Limited, etce provided us with a wealth
of information and potential buyers. Much was learnt by study at the
Institute of Technology and the Public Libary.

During October and November we established contact with many
parties in Australia, Canada, U.S.A., Japan, Germany, England, Holland,
France and in all, around 100 samples were sabt upon request. A number
have asked for more for further exhaustive testing, the most notable
being English China Clay (Kaolin Australia) Pechiney, Metallgesellschaft
of Australia, Cresco Fertilizers (W. R. Grace of U°S.A.), Mines Exploration,
Australian Development, Engelhard Minerals and Chemicals Corp U.S.A.,
Placer Prospecting, Iwatani & Co., Kyoritsu Ceramics, Shumitomo Shoji,

Waka Bussan, Misui, and Cominco. A number of smaller companies have
asked about supplies of water (one million gallons a day) whigh:we
followed up successfully with the E. & W. S. and obtained water ahalysis.
Also they needed other information for basic feasability studies, which was
obtained, Much hinged on having reserves of five to six million tons

to back up a project.

- continued -~
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- continued -

We also obtained detailed information on the various uses,
grades, and types of kaolin on world scene, plus much detail on major
world deposits and refiners. Market research led us to many potential
buyers and companies interested in taking a major part in the development
of the deposit.

Conclusions

We believe our drilling to date has given us a solid indication
of a deposit in the vicinity of Sl, S2 and S3 which can probably be
reckoned in tens of millions of tons, e.g. WJOO yards x 400 yards x 90 feet
thick = 12 million cubic yards. Our prospecting and observations which
have been carried on throughout the term of the lease indicate we have
many concentrations like this.

The response by knowledgeable people in kaolin, to our assays,
reports and samples has been very positive and we believe that once
more detailed reports come in we will be able to form a logical programme
to prove up and develop the area. World usage of refined Kaolin is
around 17,000,000 tons per year and is expanding at 8% to 10% per year,
plus new uses are developing rapidly also. We understand that these
figures do not include ceramics or refractory usage. Australia imports
approximately $1,500,000 worth of k&aolin per year.

The expected recovery rate of fine kaolin from our raw product
is well up in world standards and it will make paper grade.

Our research on kaolin in this area goes back to early 1968 when
kaolin was first observed about 500 feet up the western side of the Marble
Range and in a well, and a great deal of time and money has been expended
before the lease was issued in our names. We believe now that an
intelligent and patient approach to the development of the prospect will
produce results but we must have a long term lease renewal to allow us to
locate the useful areas and negotiate with interested parties, the first
enquiry of any interested party being, how long does the lease run? We
now require a minimum renewal of twelve months with a great degree of
flexibility in our programme. This is to allow us to work along the lines
suggested by the results of our sample tests and market contacts and surveys.

Yours faithfully,
BLACKER MOTORS PTY. LIMITED
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PROSPECT EXAMINATION RyPORT

S.il.L. 621 WARROW AREA, EYRE PLNINSUTA

SOUTH AUSTRALIA

(BLACKER MOTORS PTY. LTD. PT.LINCOLN )

SUMMARY 3
Prclirinary laboratory tests on kaolir clays occurring in
S.M.L. 621 indicate that they gaywbe_sqipab}? for use as paper coatings
Further testing of these areas is warrantéd provided suitable joint
venture terms can be suggestcd by Blacker Moﬁors Pty. Ltd,
. The clays are of lateritic origin and for this reason
it is expected that where suitable rock “ypes exist kaolinitic clays
vill be found. |
| It is suggested that Cresco Fertilisers Liwited initinte

their own exploration programme with a view to acquiring an S5.M.L.

INTROBUCTION:

This invecstigation was undertaken at the request of

Mr, J. Carter, General HManager, South Australia of Cresco Fertiliscrs

~ - Limited. Csresco's interest was invited by #Mre D. Dickson of adeluidu

acting for Blacker HMotors of Port Linco'n who have cccupation rigats by
virtue of their S.M.L.

The Special Hining lLease numbered 621, was approved to Blacke
Motors effective from the 26th Aupust, 1971 for a period of four mon*hs
Expiry date .3 Deéember 25th, 1971, It covers a.. avea of 439 squ-or
miles extending between latitude 3355% and 35030'5_(ayproximatﬁ1y 30
miles N=5) and between longitudeSIIBSHZQ'E and 135°32'% (avproxivetely

23 miles B=W)s A copy of a map showing the concestion arca is attached




e

-2 0000

Under the térms and eonditions of approval of the Special

Mining Lease (copy attncﬁed, Appendix II) it should be noted:-
$)  that s minimun of $10,000.00 is to be expended on drilling
sampling, and testing before Decenber 25th, 1971 (i.e. within fouf
months of approval of the S..L.)s
i)  the lease is not available for transfer, or ﬁade the subject

of any dealing without the consent of the Honouwable the ifinister for
Development and Mines after a full disclosure of all corsiderutieny
concerned, (copy of terms and conditious attached, See App-rdix I1 ).
Tn addition, attention is drawn to the proposed exploration programae
and expegditure submitted by Blacker luters = "Inaediatoely drilling and
prospecting for rare eurths to a crash programee with on unknoon guantity
of drilling, on outcrops expect not less than $15,000,00%. A ~opy of
+the applicotion fornm is attuched,  (Gev Ap?endixlll‘a

After discussion with Mr. D. Dickson of idelaide represenuing
Blacker Notors, a brief visit to the coacession frea was arrangeds

{n WEdnusday 1st Septenver, 1971 Diclson and the vriter flew
to Port Lincoln where they joined llessrse Re Abbot of ticco and
Mr, F., Blacker of Blacker iotors, lMr. slacker aqted as puide and
Mr. Abbot provided the transporiation, Une and a hall cays vire spenk
in reconroissamce of the area, Pzcause of the extremely wei ground
conditions 4t was iwpoesible tu visit ¢ one of the arens opted to contalin
aolins

The wssistance glven by éll Sreéco's staff and by i‘r.blickev

is acknmiledgede

GERIUAT STaver. T

ow arie o

. gy g Caee A& e e A py s e R SO R R B T TR
The present Loavestly 215000 wan JG T 0u0E vy rr,oJe tiacter

Genoeral Honoger (b,Am) oF Creeco Feprd oo ocrs Thndiod wiio e wlow o
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assessing the potehtial of paper grade kaolin 3n S,i,L. 621, Eyre
Peninsula, South Austrulia, Kaolirn is deifined as a rock mass which is
composed essentially of a clay materidl that is low in iren and'usually
white or nearly white in colvur. The kaolin~forming clays are hydrous
203 25102

and it is belleved that other bases if present represent impurities or

aluminum silicates of approximately the composition ZH?D Al

absorbed materials, Kaolinite is the minerul that charscterises most
kaolins., The kaclin clays are not ~omposed of & single mineral species,
and mineinls of that composition aze 2)so not all of the uane speclies,
but are three distinct species represented by koolinite, nacrite and
dickité. The theoretical composition of keolin mincrals is

SiOz 48e54%,Q1203 38.50%, HZD 13,96%.,

Kaolinisation is the process whercby feldspars and other
alumino~silicates are altered to kaolin, the active cpents heing uster
(magmatic or meteoric) and carbon diciide.

Accordgns to Bateman kaclinite is a common product of weathering
and rarely of hydrotherial alterstion whereas nacrite and dickite are
generally of hydrothernal alteration,

jader the influence of carbonic acid and watiox (pariicularly
if the rocks are covered by anrshes énd vog earth developiry hunic acid)
and 10 the access o atmospheric oxypen is prevented, the feldspar in
decomposed and clay is forned.

Potassium feldspar which 1s the main constituent of the acid
igneous rocks has the formula KZO’ ﬂlzﬂa, 6 S?Oz and congaing 16,5%
potach, 18.34% Ajumina‘and 64.6% silicaic acid. The 6ucngpusition of
feldspar is 2 process in which potoch and a pﬁrt of the sllicn 13 dlSe
salved by watcr while a% the sans tine the-:vmgants of decownposiilon
ai&ract Qatur and qnmbinu with ite The prucess takes ploce in the followe

Ing way e
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SiUz A1203 Kza HZD
K « Feldspar 64,63 18,49 70,88 =
Dissolved ~43 .05 - 16,88 = '
Added - - - +5 .47
Clay formed (46,5 parts) 21.58 18,49 - 6.47
Conversion to 46 ,3% 39.8% - 13.9%

percentages
The dissolved potash and cilica are washed away and clay
rerains, |
Raw kaolin ronsists rainly of three suvstances «
1) True clay particles

2)  Quartz grains of various sizes

3) Undecomposed feldspar

In addition many impurities in the original rock sucn as
fiica, titanius and iron compounds still remain in the raw kaolin.

Kaqiinitc clays can originate as hydruphermal deposits, aa
residual weathoring deposits and as sedimentary deposits, any of which
can be commercial., XKaolins are not common and v ere they vecur, cerinie
centres of world renown have developed, They are residveal clsyvs of
1limited occurrcnce of the purwst,'whitest and most expensize type, The
higher grzode washed clays aure usea fer fine chinawvare and fire ceater
printing papers,they are also used Jor vhiteware, porceladnvs of all kinds
and for paper filler, Thelr chief distrihution is ir IEngland,
Czechoslnvaila, Germany, Fracce, China and America,.

Little hns beun publishea regsrding the goology of the clay
éeposipsg and sope feneral compents on sone of the deposits vondd be
pertinent to this report.

Pmpland: Resiannl ¢

e et s

cposits vecur dn Cornumll and Dovon the products

i to o

of altexmidcn of o onovpboradic pron Lo, The ¢lrya ore rooy e




lying areas. Jhe depth of alteration is unknown, but the ecnno@ﬂ@i@ﬁﬁit

of open pit operation.is 300f5, The raw product averages 20 to 25% clay
substance, and the remaining "sond"” or other grenite disintegration

products including cordierite, topaz, andalusite tournm&ine and locally

considerable fluorspar are reumovod by processings

Czechoslavia: In the Zettlik district kaolin occurs in a graben formiﬁg

a belt about 12 kilbmeters long and about 4 kilometers wide. The deposit
is approximately 14 neters thick, the ilower part grades into granite. I%
is high quality kaolin containing 25% to 40% clay substancé, the product
of nérmal weathering., In the Pllson area the kaolin has been derived
fromthe weathering of highly feldcpathic carboniferous arkosic sands*oncs.
It is a very high prade péper kuolin consisting of 25% to 40% clay

minerals, the remsinder being aluost all quartz.

Cermany: Near Arnberg kaolin derived from arkosic sandstone of

Triassic age crops out as 2 belt 50 to 150 meters wide and 9 FilomewCrs
‘. - ) " ,«/ [ ) ’ e ~
{long. The kaoiin content ranges from 10% o 25%./ Cedon 3475 /ﬁcxr~6¢ﬂL;

United States: Deposits of high prade kaolln occur in MNorth Curalino,

Virginia and Georsla whore ilcy arve derived from pegrntiie dykes. The
deposits are up to 150 feet uide and 100 feet d=upe Tha content of kaclin
substance averages around 257 but reaches 40%.

A feature comnon to the najority of the deposits descrited ‘o
that the kaolin content is between 20% ond 45% of the rock wasse No
figures are available as to the siue frochions in these clays, although
it is believed tl.e percentape of »2 wicron particle size is Ceirly low;

o . . 7 \
possiltly around 10% or even less. (v flad “"(’ﬂi”ﬁ o T

Pqparwglqi:

Paper is & single thin wicory chwet of cedlalose [iligs wiee

suitable for hipgh fidelity riuting boconse ol traowpoieney snd of dre
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regularities of the surface.: Ta correct these differences binding
agentz such as starch and resin are added. In addition a filler such as
calcium carbonate, calcium sulphate and especlally relatively pure‘white
clay is incorporated mechanically. The filler may amount to 35% of the
weight of the papere
Becanse ordinary {illed paper lack: the perfection of surface
smoothness required for accurate print production the sheet is coated
with a pigment, especially pure wlite clay in an adhesive mixture éuch
as starch and fosin. The amount of coating ranges up TO 25% of the
weignt of the papere
s . /
. ﬁpecifjcdtions of kaolin for paper useiw= /(;Lbhﬁ ti;ﬁg¢&— 0
Filler clay. DBrightness from BO% to B4%. Q- 5 é>/g>
Residue ¢ 325 mesh generally less than 0.15%.
particle size varies but there are relatively sméll amounts
coarser than 10 ricron and finer than 1 or 2 micromne
A moderate range of particle sizes if favoured as it increases
opacity. ~Abrasiun~test values renjes between 13 to 16 mgo
The viscosity is not lwnportant but the clay must dispere?

easilys

Coating clay: brightnesse  These ore chemically blesched o obtain
the desiied brightness which is frequently from B5-88k,

Residues on the Gzﬁwmesh sereen 1s only a trace ( 0,01%) anc
a very small quahiity of particles are COArsSer than 2 micron, In the
best prades of cuating clays the bulk of the purticles are finer thal

about 1 nicron,
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Fiysical Proporties of some Kaolins used in Paper Manufacture

Filler clay Coating clay
A B c® 1 E - F°
Particle=~size dige
tribution, equive
alent spherical die
aneter, % by
walight:
Y

0 = 0,5 micron 2 4 a7 aa 30 26
DeS = 1 " .21 6 28 28 2 an

l w2 A 17 10 20 20 23 23

2«5 " 13 3l 8 8 17 20

5 =10 " 12 c 0 a 3 7
10 - 30 " . 7 9 ) o 0 0
Haximunm screen
residue, weti, 325 _
mesh 0.15 0015 DODUS 0.“1 UAO!. UeUOB
GE brightness B2e5=84 80,503 865wl 80o5=38 25 «06.5% 85 «86,5
pi 46250 BolHe~§,6:6.0<70. 4,245 4,046 6.3« 7,0
Maximrum .
viscosity:
‘at 10 rpm ) 500 500 550 300
at 100 rpm 200 200 200 160

a. TAPPI procedure, Brookfield, R.V.F., 70 per cent solids; Hoe 3 spin']

be Clays C and F are "prodispersed,”

Chenical Propertles of cone ¥aolins vsed in Faper Hanufactor o,

1 2 3 4 5 6 7

5402 48,50 44,81 45,20 45677 44458 54,32 4ia b
AL204 47.40 - 37.82 37,02 3779 3b.683 29,46 35,18
Fe203 CebS 0,52 0oy 045 Lel4d 7.00 1.4
Fel ” - 0,06 Goll | «

g 0,27 1,35 0,47 Uecib 0639 0,14

Cal T 029 N,43 .55 0s13 1.02 2 Pvzz
120 0.84 0,49 1440 0,05 o 0,40
Hos0 0,14 0,00 .05 0els 0,27 Oe2%
Ti02 0,16 0,37 Leoiih 2617 0,61
120 110 Joots Palil et Toth
HeL+ 19,05 1.2y 15" L O N [ARRTIETS
TUTAT SEL PO ST T VR A P Y L R S R U5 o

WA i k- a + e AR K s B ot e A Bt e L P R T T X ST SRS
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General cpoedfications for paper prade hanltling

CHEBICAL

PSR

46%

5102 a4
AlZOB .37 = 39,5

Fe,0 03 = 1lo5%
2 3

Ca0 0.1 =~ 0.2%

H

1g0 Dol = 0.2%

Igrition loss 13 - 14%

PHYSTCAL

Wiiteness 87 . 0% : 1,04  (sfter blesching)
pH 4,0 = 5.0
Size 4+ 10 picrons , 0.40%
=10 + U rdcrons ’ L7
« 5 4+ 2 nicrons 16.42%

« 2 nicrons 81 .3°%

g P RSB T PR

hvaluation Tests

1) Abrasiun (Valley Abrasien)e A clay slurry ot specified
concentration is cirenloted “hrough ¢ perloraied rubeing
bleek in contact vith 4 small section o wire. Abrecives
nans is reccroed ia torms of less of wirs uengt dn

. milligrnmé«

2) Hriphtnrose This propecty is d-toraned wouh a relloobios.
meter in which the n??ccntage seldectunce of the clay sample
in obtained Ly corpasison with s Yuoun - wrples

3) - Hako_duun Test, The pericetion of any conved varface
denencs o Jest well whe eloy lan e Chsgoerscu AN Lnw

. S e

crohgr omdan

‘ . o e N
wete  Duomdeore dasorescoy oo has baen

feenlno et Jor el Lo BRI e e e e e D Wiy cenerty
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is obtained by spreading a thin film of the finished

colovr on a smooth glass plate and the surface graded
according to the size and number of vndispersed clay

particles visible under 4«5 magnifications.

4) "~ Particle size distxibution, | This test relétes cettling
rate in a.liquid to density and s ize ~f particles and the
epecific gravity and viscoslty of tte liguid. The parti.cle
size distribution relates to these factors using Stokes?
law'which‘is based on spherical particl:s,

5) Screen Residue. This value is the residue on 200 and 325

: neESsh screens‘determined by placing the dry plgwent on
SCIreens, wettiné with water and washin; pigment through
the screens with water, The test is not concidered very
satisfactory because the renults anpend on the amount of
brushing or rubbing done tu breal: up the aggregatese

6) Viscositys This paramcter is determined Ly instruments
capable of applying varying shearing stresses. For
ordinary purpuses a nixture of 42% tuial zelids vl 15
parts of casien to 100 parts of clay is scceptable for
differentiating clays for different types of opcration,

‘GEOLGGY

Hegional Geolopy

Johns (1981) has discussed the geology of tho arca in the
reference listed, 7The area is generally referred to as the Western
Highland. and inciudes such prominences es :larble Range, Liount Duuton,
Hount Ereenly! Mount Hope the Frenclman and Horth Hlocke - Moz* of
these salients are conposed of quarisites with the lower slopes of

granite gnelss,
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Johrs opscite, pluces all the precanbrian rocks of ihis area
in the Flinders group which includes gneisses, quartzltes, dolonites,

schists and amphibolites,

Flinders Group: The gneisses and other metasediments occcupy the domed

anticliinal corés of the major fold structuces, They show various degrees
of alt eration which are thought to feflect the original composition of
the sediments, quartzites and dolomites have rewained virtually unaltered
within folizted gneisses &and nigmatitise.

The pneisses are characterised by follatlon which generally
approximates the original bedding. Composition varies froa granitised
varieties throngh to zones of completely injected rocks 2ll of which
enclose metamorphosed sediments,

In the Western Hishlands, coarse gnels<ose granite cncloses
the gquartzite beds forming the salients mentloned earliere The gnelssie
granite and guartzites show conformsble relationships and Johns considers

' the grénite to be the product of metasonatiszm of pre-existing arkosic
sediments. Whatever its oripin che granitic rocks cover avast area of
southexrn Eyre Peninsula and are the most important rocks for prospectimj
for kaolin occurrencese.

The sedimentary rantle vncoriormably overlying these encicnd
sedinents is relatively yows, allthe younger rocks beleng to the Calnozolc
era. It is possible that sedinents of Terulary age may occur in areas
such as petween Mt. Greenly »nd North Bleck, the Frenchman and Jarble
Ranpge and south of Marble Range.

Widespread Tertiary peneplianatior marked byllateritas and
lateritic gravels sre jreserved in the southern part of the region:
1t is this featurs tlat is of importance in the formation of much of

the kaolind+ic clay on the peninsula.
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\ Johns in discussing vhite clays cumments "{aolinisatioh of
gneisses and graniéoid rocks éf this region is widespread though only
in tﬁe northernmost parts of the uplands do the resultant clays appear
generally white and free of iron'staining.
This generalisatior is not applicable in the concessinn under
discussion since the presence of white kaalin extends virtually across

the entire lease orea,

THE CLAY POTENTIAL S.H.L. 621

Drigin of Kaolin: Gaskin and Szuson (1951) noted that some of the

kaoliné on Lyre Peninsula were of hydrothermal origin. Joims aud others
have suggested a residual origin related to Jateratisation, Recent
work by the S.A, Geological Survey has confirwed that clays originelly
thougnt to be of hydrothernal cvrigin are probably residual,

The process of lateritisation is one associated with tropical’
regions in whiéh a wet season is followed by a dry sedson with high
temperatures and consequent rapid evaporation, Under th-se cendivions
the weak solutions produced by leachiny of rocks during the wet season
bécome concentrated by evaporation and tha aissolved waterials inclvwiing
hydroxides of sluninum and iron, silica and ptber aalss arce precipitated
at the surface, Except for the iron and aluminwa hydrexic g, nest O
the other salts are redissolved by the following wet seasu.s, the ‘ron
and aluminum rewain at or near the surface and gradually accunulste to
form the iron and aluminum laterite cappings cummon in Sustralize In
depth the materliel is trancitional inte a varigpated zone rolorred to as
the ﬁottled zone Lelow this is the white kaolinitlc zone known as the
pallid zone where the bedrock is intennely decomposed and thorn is
abundant develn  vent of clay ndunerals, VAith this concept d.e, widespread

lateratisation nver southern Byre Pendosidi 4t 1s veascnoble Lo assume
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that there is slso videspread kaolinisation and this interpfetation is
confirmed by the widespread kaolin occurrences.

It is evident however that gonod gréde kaoiin clays will be
confined to those areas where the parent material was of sultahle
composition such as granite and granite gneiss areas, and those rucks
with a high feldspar content,

Because of the gneissic nature of the Flinders Group and the
possibility of sediments, such as delomite and quartzite cccurring in
the sequernce,it is probable that many relatively narrow zones of kaotinised'’
rock will be found, and systematic snd ¢ontinued exploratior viil be
necessary to prove up a vichble deposit,

* The knolin cocurrences arc iidesprean in the concesslon area
and the varicus occurrences arewmarked on the maé appended. (Fige ).

Ubservationswmaﬂe at the variovs stops may be sommerised as followste
2 i

,LEZ£u\

STor 1:  llde Warrvw, Section 141. This occurrence is Leing prgred by

.F. Llacker because it is excluded fron $.H.L. 621,

The kaolin occurs on the westurn flank of a spur tre.ding
northeasterly an the western side of larble Hange,

Kaolinitic clay: occur at toe eurface avd have heoo esposed
in & shallow pit near the {armhousc. The kaolin oceurs in the pallid
zone of « lateritie profile, remaante of a lateritic crlt e to be
found to the north of the pit., It is pos.ible that *Wis deposit may

extend laterally for sone considershle distance cad wouwid bLe worth

prospectin, if cesalts from preliminoy testing ol the kaolin frow hera

were enceuraginges The country vock lweesbouts it a pronite pneise,

/ { ‘ ¥ ['V'f ‘.l LaVIE
STOP 2. Warrute rarm, Well adjacent to public rond.  Yooliddsed
granite gneiss on spoid heop erowdw 1l Depih to eliy oo’ neun, Basenent

]

overlain by onknoat higkross of caleaceoas puu?ivite.  Testing by hering
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would be necessary to obtain information about depth to clay, size of

deposit and gquality.
] .- ‘
- il‘ Pl ‘L//L,}j P
STOP 3: Well in a level &addock. The spoil heap around the well

consisted of lumps and slime of coarse muscovite, smoky quartz and kaolin

derived from the weathering of a fairly cecnrse gneissic even pegmatite

‘granite, MNo indication of depth of overburden could be. found, the well

was cloced in and the water level fairly near the surface., The kaolin

looked a gond white colour.
! %

N R
STOP 4: Baserent is» exposed irn a shallow pit alongside tune main

Lincoln - Streaky Bay highway. The cover ruck is kunker presumably taken
for surfacing the roads. DBasement 1s not very weathered aid the expo"ed'
rock is iron staincd and greyish greiss. No further work is recomrended

bere, .

- P N—
N oA ~

STOP S:  This poiunt is an old mill on the property of le Brun. The

bore is closed and only material arcund the cellar of the hole could be
examincd. Ther; is a noticesble nica vontint on the spoil heap which

the farmer says persists all the way wo the botton of the bore. The clay
was off-vhite and nct the best luoking kaclin seen. No indicstion as to

depth to bedrock but it appears to be relatively shallows

: t cexgd s Y ’2&*\/‘@\
STOP 6: This spot is adjacent to » minor read near the soathern hourlary

of S.M.L. 621, Matcrial ~n the spuil heap consisted of poor nuality
grit and tronsposted clay. Thle sceurrence is not worth further prospecting

at this stage.

/‘LQ[‘J ,Jfﬂixﬂ/{;
STOP 7: Kaolinitic clay is on the gpoil heap around this old well bug
depth of weathering is unknown, A nearby pully has eut throvgh the ,

.
superficisrl s0ll cuvie tO wapose 8 Joweritic prolile appracching o clayey.

wottled zone, It is pussible thal pose guality hondii will oocur in 4he

pallid zone in thic aver, Jhe G pih o the pellie e s doo iy hat
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is thounht to be of the order of 25 « 30ft. th 8

Yﬁv*féll‘d (,gﬂn/[L€<A3/7 e Aot ¢ﬂa&ﬂL
STOP 8: This stop is on the east side of the road leading to the Gap

between North Block'and South Block, A sanmple of kaolinitiec type clay
from the spoil heap around an old collapsed well at this stop was selected

for testing vecause of its whiteness and apparent superiorlty to several

other samples, The country rock appears to se a weathered kaolinised
granite gneles,

Tests carried out on this sample by AMDEL were limited because
of the hard nature of the rock and the fact that it did not disperse in
water, The mineralogy of this sample showed a very high quar tz content
(approximately 35%). Tt is possible that this sampl” was not representntivc

of the area anﬁlother samples should be <ollected,

-<&4’ 4 431

STOF 9:  This location is on the wescern s.de of North Block, alengside
-the road leading up to the gap. There is an erosion channel on the
northern side of the road that exposes a dense fine grained argillaceous
type rock which gives the appearance of being a sedirent, however, there
is no appareut beddaing and further field examinagion and microscopic
work would be necessary to determine its origin. A sawmple from this

location was selected for tnsting mainly becausa of 5ts colour. Results

.3}2\0 wt delled hre
. Nowolin ¢ 100 2hechy or 2mere.
Reflectivity 85.5, particle size ueasured - 13,7% <« 2 Mirrons,

of tesis were as follovws:=

quartz in the fine fraction is approxim?tely 1%, Results are sufficiently

encouraging to warrant further field and raboratory testing to determine

the evtent ot the occurrence and lts sultabiluity for paper coating use.

STUP 10: HMr., F, Blacker claimed to heve found kaelin on the north flank
of North Block and a circuit was made of %he remge with a view to visual
exarnination and sampling. No evidence of whlte clay was found.

Mr, Re Abbott ol firesco also searched for +the deposit withovnt duccess,.
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Blacker advised that the approach to the deposit was by another road
which was impassable at the time of the current investigation, because:

of the wet condition of the roads,

STOP 11: This stop is at the Le Brun farmhouse, A wéll located about
.one hundred yards to the northwest yielded a very micaceous kaulinitic
clay of off-white colour, Visual assessment of the material suggests
that colour and cliay content may not be of the yuality necessary for
paper grade clays, No further work w uld be warranted at this spot At

this stage. .
L }4)!‘_"_ Cpvid v

STOP 12: éactgon 112,”Ld: Ulipa. This stop involved uxamination of

three clay occurrences, These were Clover Puddcck, New Well and Main

Road Well,

| i) A+ the Clover Paddock deposit no examination was made of the .

rock "in situ", The material un the spoil heap was fobnd to
be a kaolinised granite of good white colour and was sampled
for further testing. It is evident that this kaolin is the
result of deep weathering and is from the pailid zone of a
late:itic profile, Remnents of laterite arc “ound capping
the hills nearby, The depth to the pallid zone at this
location 1s not known, Results:- Reflectivity 84,57, .1tz

2% (approx.)

14) Mew Well is located on the <dge of a puddock in gently dulating

country. A well has been sunyk through a cauping of kunkarx

into weathered roc¢showing the foliowing genercl profile:w

DEPTH IN FENT GLOLUGICAL 10G
0 =1 Pisolitic laterite
1l -6 Iron rich red clay
6 -~ 14 Hottled clay zone

14 » 23 White kaolini.«d zene. Water at 23 feet.
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This is a- typical lateri&ic profile,
A sample of clay from the spoil heap around this well was

selected for preliminary testing.by AMDEL. The following results were ‘
vatnedse LV G0 Meull to mork Lolonbicd vt amflo flen-
T 9 (Aaddl) oduhret 15 iideo acnsar |

‘Reflectivity 86,5%, particl sizewmeagggggggfmygigyf_gggﬂcen},

e

passing 2 microns 13.7% quartz in this fine fraction approximately 4%,

These results are sufficiently encouraging to warrant further
testing of this clay to more fully-investigate its suitabilitynfgf_ggggg
32333553 If these tests prove the clay to be suitable for this use,
an evploration programme should be constructed to test the extent of the
deposit and to outline possible reserves.,

111) Main road well is so named because of its proxzimity to the
main bitumen highway betwasn Port Lincoln and Streaky Bay,
Material un ﬁhe dump sround the well consisted of a variety
of kaolinised rocks of varying quartz and nica content. This
clay is from the pallid zone in a>fairly typical lateritic

profile, The sequance exposed in the ﬁalls of the well are

as follows (all depths estimated only)s=

DFPTH IN FERT GROLOGICAL LOG

0«12 Kunkar fzirly toupgh decise creom coloured,
12 = 25 HMottlcd clay zone, Water occurs at 25 Ffeet

and the extension of the mottled zﬁne beneath
the water level is unknown, but is belicved
to‘be negligible,
25 ; 33 Pallid zone.,
Although a sample was collected from this area no laboratory
tests were carried ont mein:y because of the necesuity te test the bhetter

lockiny =zamples from elsewierc,
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Kaolin clays are widespread in SeM.L. 621, They are interpreted
as being residual deposits occurring in the pallid zcne of a lateritic
profile,

Preliminary tests have indicated that +he kaolins have potentigl

8BS paper coati-~g clays and further laboratory tests on bulk saumples is

warranted,

Ir these tests show that the bulk samples meet the specifications
for paper coating clays a comprehensive drilling programme should be
constructed to outline possible reserves,

Because of the lateritic origin of the %aolins there is no
geological reason for supposing they are confined To'SeiLe 621 Tn fact

good guality kaolins are reported from near Kapinnie and elsevherv on

southern Lyre Peninsula, On this basis it is a reasonable assumpticn to

anticipate the occurrence of kaolin clays in areas not currently held under
S«M.L's by others, The attached photograph shows the devzlopment of kaolin
in a cutting on the main road not far southwest of the Pt. Lincoln gaol,
Because of the heavy expenditurc commitments required by tha
Nines Department in connection with the explora%ion o Sdﬁ.L. 621, and nf
the very linited time in which %o fulfil these expenditure reqlizie.ts
it is in Cresco's iﬁterests to arrange some alternative agceenent <rith
Fe Blacker other than exploration of the vhole of Selielie 621 uwnder the
existing terms and conéitions,
Une alternative is for Crosece to initiste its own exploration

brogramme with a view to acquiring an S, L, fur Cresco Fertiliceis Linited,

30.9.,1971
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APPENDIX 1V o B

AMDEL REPORT MT 1228/72 = 0pzz
SUMMARY | o

A preliminary investigation of clay samples for paper :
applications show that New Well, Spot 9 and Clover Paddock are Just

. within the specified brightness of paper coating clays ( 8&5%).

‘ These clays however contain traces of mica, calcite and small
" amounts of quartz (1-4%) which could be removed with advantage
“to improve the brightness still further. :

As these clays show promise it is recommended that additional
beneficiation be carried out to produce a quantity of 20 micron and
2 micron material and further tests made of brightness, valley
abrasion and viscosity. : ;

(.fx

1. INTRODUCTION

Seven samples of clay wntbfuubmittod and four ¢f these were
examined in detail for paper application. ' :

Initially the two whitest specimens were selected {New Well anc

. Clover Paddock) for investigation and at a later date two others

were assessed (Spot 8 and Spot 9)

2. PROCEDURE AND RESULTS

21 Sample Preparation

Represantative portions of the clays were selected, plunged
in water and wet sieved on 300 mesh. One sample (spot 8) was
very hard and did not disperse in water and only limited
amount of work was completed on it. ‘

The miaus 300 mesh material was air dried at 105Q3and
tested. No value of the plus 300 mesh was requested but it was
estimated that about 50% was retained.

2.2 Reflectivity

The minus 300 mesh fraction was lightly pulverised, sieved on
: . 10
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mesh, and compacted st 30 psi to form a specimen suitable, ferr reflectivity
measurements, the method employed being tnav recommended by TAPPI T646
ts=54, An EfL Reflectometer was used to messure brightness, The instrument
has been calibrated against a GE Meter by the Institute of Paper Chemistry
(USA) using Blue Light (457 nm), ’ :
The values obtained, shown in Table 1, indicated that the clays are
Just within the specification for a paper coating clay (greater than 85%) .

2,3 Particle Size Distribution

An EEl Photosedimentometer was used to obtain the particle size
distribution of the minus 300 mesh fractiun and the results shown ir Table
2 and Figure'l indicate that about 13% wus less than 2 microns, '

204 Mineralogy

A semi-guantitative estimate of minerals present in the clay wes
obtained using an Xeray Diffractometer technique and the iesults are given
in Table 3, showing the presence of kaolin, quartz, mica and calcite in
two samples (New Well and Clover Paddock), the u-level being very low
at approximately 2 and 4%. The remaining scmples contained only kaolin,
mica and quartz, ne calcite being detected,.

8. DISCSSION

Nf the seven samples submitted a visual observation indlcated vhat
specimens New Well and Clover Paddock appeared the whitest while Spot 9
and Spot 8 were also very white, 411 samples contained consicerable
amounts of coarse guartz and amicacecus mineral, Specimen Spot 8, in
lump form, was found to be very difficult to dispersé in water and all
subsequent tests were carried out on small chips broken off the main pi:ce,

s LY

__ The brightness of -the minuz 300 mesh material of New ¥Yell, Clover
Paddock snd Spot ¢, were encouraging in that they were just vithin specificow
tior for a paper coating clay ( »85%). .

The ﬁinetalog& indicated very 1low quairtz content (1-4%) with tvaces
of calcite and mica, -

Particle size distribution values show tha: only a small pronortion
of the minus 300 mesh fraction (13%) was less than 2 microns, the fraction
used for paper coating and filler applicatiorz,

At this initial stage of the invectigation +he results obtained on
the three clavs Mew Vcll, Clover Paddcck end Spot 9 show promise because
of the good reflectivity value and low quartz content in the minus 300
mesh fraction,

It is c&msideréd that reflectivity could Le improved wmarkedly if the -
mica, and possibly .cslcite, was removed, '

Further tosts reconmended to assess the paper coating properties of
the elay sre as follows:e '
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1. Preparation of a quantity of minus 20 micron and minus
2 micron fraction by hydrocycloning or sedimentation to
possibly remove mica and calclite,

2. Brightness value according to TAPPI standard.

3. Chemicul analyses of the fine traction for 5102,

Alzﬂa, FeZOB, Fe0 and Ti0

2.
4, Viscosity measurements o determine solids ceontent of
slurry according to TAPPT standardse

These tests are necessary as they are requested by users of paper “
coating clays #nd must be determined to ensure that they comply with the
ninimum values laid down.

If further information or ~dvice is reqiired regarding the resul.s
presented in this report and the recormended followeups please do rol
hesitate to contact us.

i . K
‘TABLE 15 REFLECTIVITY (%) MINUs 300 HESH FRACTTON -
BLUE LIGHT = GeE. BRIGHITESS

n!:s.z::.:.::x:u:::an:::::a::::::za:a:z:z:n:u:332:::#::3
A3

Sample : Brightness (%)
Kew Well . 8660
Clover raddock ' 84,5
SPDt 9 85.5

nznuzmz-ax:zmmauzz:zs::nnzaﬂ;:anzn:: mSERETIER
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TABLE 33

NEW WELL

(Minus 300 mesh)

CLOVER PADDOCK
(Minus 300 mesh)

A}

SPOT 9

{Minus 300 resh)

SPOT 8
As received

MINERALOGY

Minerals Detectcd

Koo linite

Trace Mica

- Trace Calcite

Trace Quartz (approximately 4;0)

Kaolinite

Trace Mica

Trace Calcite

Trace Quartz (approximately 2%)

Kaolinite - :
Moderate 1iica ;
Trace Quartz (appro?in“tely 1%)

Kaolinlte

Quarts (opproximately 35%)
Mica - fairly abundant
Trace feldspar
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APPENDIX V

Fhotograph showing kaolinised gneiss
in road cutting on Pt, Lincoln =
Warrow road nzar gaol,
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SUMMARY

The two clays submitted were processed amnd the minus 20-micron fraction
obtained and the following results obtained:

1. HNew Well Clay
No improvement in brightness was found compared to the minus 300

mesh fraction and the chemical analysis showed the presence of
calcite, mica, quartz and a form of 'HOZ.

It is recommended that brightness measurements should be carried
out on the minus 2-micron fraction and the sample assessed for the
presence of these minerais as they affect both the brightness and
asbrasive nature of the clay.

The minus 20-micron fraction is suitable as a paper filler clay
as far as brightness is concerned, but it must also have a low
sbrasive value. 1If both discolouring and ebrasive minerals can
be reduced, the clay may then find an application as a paper
coating clay.

2. Tes Tree Gully Clay

The minus 20-micron fractiom has a brightness of 85.0% which is in 5
the lower limite for an acceptable paper coating clay, but within

the specification for a paper filler clay. Further tests,

however, are required to improve brightness and assess its abrasive

nature. _
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1. INTRODUCTION

Two clays were submitted for assessment, one of which (CE 3982) was
examined previously (see report MI 1228/72). )

2. PROCEDUBE AND RESULTS

The clays were blumged in distilled water, deflocculant was added and
they were sedimentated to obtain the plus 20-micron and minus 20-micron
fraction, :

2.1 New Well Clay

All of the sample (approximately 7 Kg) was dispersed and after settling
and drying, the percentage of plus 20-micron and minus 20-micron
determined (see Tsble 1). A particle size distribution of the minus 20-
micron fraction was also obtained using an KEL photosedimentometer and the
results are given in Table 2 and Figure 1.

Brightness huma-cntl were made on the minus 20-micron fraction. The
method used was that recommended by TAPPI Standard 646ts-54 and an average
G.E. brightness value of 83.5% was cbtained (see Table 3).

A full chemical analysis was also carried out and the results sre given
in Table &. ‘

A quantity of the minus 20-micron fraction (approx. 2 Kg) was prepared
and supplied to the client. :
2.2 Tea Tree Gully Clay

A similar procedure was used to obtain the minus 20-micron fraction and
the percentage split was also obtained (see Table 1).

The average reflectivity value wase dotamingd' as 852 (see Table 3.

3. DISCUSSICH

3.1 New Well Clay

The wet split showed the presence of large quattz lumps and floating
organic matter. The percentage split at 20-micron and the particle size
distribution of the minus 20-micron fraction indicates that only a very small
fraction of the minus 2-micron portion was recovered, smounting to approximately
&4-5% .
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This result does not agree with the velues given in the previous report
(®r 1228/72), where 13% of the minus 9.micron fraction was recovered from
the mlnus 300-mesh fraction. It would therefore be expected that a laxger
percentage of the minus 2-micron fraction would be obtained from the minus
920-micron fraction. This aspect requires clarifying as it obviously affects
the economics of the deposit.

The brightness value of the minus 20-microm fraction is mot significantly
different from the previous value obtained on the minus 300-mesh fraction,
although an improvement would have been expected if the coarser (plus 20-
micron) deleterious minerals had been removed.

The chemical analysis confirms that the sample contains calcite, as
previously found, as both ca0 and CO. are relatively high (approx. 1% each).
The high K0 value (1.15% indicates the presence of mica, as detected in
the previotis sample{ The Si0, is about 2% higher than for a pure kaolinite,
the A1,0, value being about 6% less than theoretical.

273
piscolouring compounds such as Fe,0,, FeO ame at a low level and comparable

to commercial coating clays. The presénce of'TiO2 (0.55%) is higher than
most commercial clays (usually less than 0.1%, .

It is recommended that a small portion of the minus 2-micron fraction
be prepared by sedimentation and its brightness mecasured. It is expected
that at this level of fineness, the majority of discolouring impurity
minerals would be removed with consequent improvement in brightness. A
mineralogical ascessment is also recommended to determine the prasence of
abrasive material, such as quartz or mica. A prerequisite of an acceptsable
coating or filler clay is that it must have a low abrasive value, the most
common abrasive minerals being quartz and mica.

iIa conclusion, the New Well clay at the minus 20-micron level has a
brightness which would be acceptable as a filler clay (75-35% reflectivity’ .
The chemical analysis, however, indicates the presence of both discolouring
minerals (Fel, “e 03 end mica and abrasive minerals (quarts and mica).
Further investigaginns are required to determine the brightness and abrasive
nature of the clay at the minus 2-microm level and its possible use as a
paper coating clay.

3.2 Tea Tree Gully Clay

The brightness value at the 20-micron fovel is within specification for
a paper filler clay and may possibly be acceptable to some uses 88 a paper
coating clay as far as brightness is concerned.
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TABLE 1:  PERCENTAGE WET SPLIT

R R R 2 A L I e B

! Clay Plus 20 Micron Minus 20 Micron
% %
CE 3982 67.5 3.8 .
CE 3983 - -~ - 56 .4 ce &%.6 Ted g & n(é[b .

TABLE 2: PARTICLE SIZE DISTRIBUTION
(Minus 20-wmicron fraction

CE 3982
Stokes Diameter Perceutagé Passing (~eight, %)
(Micronsi ’
20 ' 100.00
15 95.6
10 . . -~ 81.3
3 64.9
7 . , 56.7
6 1 -/ 47.0
5 10*¥if]/*£é“’ 37.2
A 28.5
3 [ 20.5 ) ‘
i L 1;:? } @:""—" ‘.}"Ci.iﬁfr (\?C'(t&m-:fj‘

e o
oot T

TABLE 3: REFLECTIVITY OF THE MINUS 20-MICRON FRACTION
(G.E. Brightness - Blue Light®

Clay Range, % Average, %
CE 3982 81-86 83.5

CE 3983 83-87 85.0
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TABLE 4:  CHEMICAL ANALYSIS OF THE MINUS
20~-MICRON FRACTION (CE 3982,

o

Component Weight, % Typical Pure
Conmercial Kaolinite, %
Coating Clay '

=10, 48.8 47.5 46.54

A1,0, 33.2 37.5 39.50

¥e,0, n.60 0.42

Fel 0.15 -

Ca0 1.08 0.2

Mg0 | 0.60 0.2

Mn0 0.01 -

Na,0 . 0.10 0.06

X,0 1.15 1.3

Cr203 0.10 -

v205 0.03 -

P,0, oz1§ - \

T10, 0.55 0.05-

30, n.13 -

cl 0.08 -

o ' 0.95 -

2,
H,0 11.8 12.7 13.9

¢
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!
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