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Nr P, Tayloxr, - - » -

AUSuIallan Blue Metals pty, Ltag,
82 East Terrace, . -
ADELATIDE, s,A, 5001
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iE REPORT AN247C/68 ' .
A YOUR REFERENCE: ' o Application dated 13/2/68
| MATERIAL: Sandstone
LOCALITY » . , ‘ dt Crawforqg
IDENTIFICATICON: - - Laboratory No., CE3337
DATE RECEIVED; | 13/2/68

Enquiries quoting AN2470/68 to Officer in Charge please,

Analysis by: &4.H, Jorgensen

. Cfficer in Charge, hnalytical Section: A.B.'Timms,
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REPURT AN2470/68

ANALYSI S
%

CE3337 CE333

Criginal Washed
silica © sio, | 75.8 4.8
Aluminium oxide AlZOE 14,7 . 37.0
Ferric oxide ’ Fezos 0.0¢ ; 0,22
Ferrous oxide FeO- G,22 ©.18
Magnesium xoide \ MgO .80 ' 0.74
Calcium oxide cao ¢.01 0.C2
Manganese oxide MnG <0.01 - 0,01
Sodium oxide .. : . Na, G " G,562 C.21
Potassium oxide : Kéa . 0.0l 0.0l
Titanium oxide _ ' Ti02 c.32 0.08
Sulphur trioxide ' SO3 <0.¢C1 <0.0l
Chlozrine cl 0,85 ¢ -7 0.31
Carbonate co, 0.02 - o.01
Water over 1¢0°¢ - ~H20+ - 6,55 ~ 13,5
Total - -+ .100.30 100,15
Less T
G = cl J 0.21 0.07

100,09 100,08

The above results are on a dry basis T
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Trhe Maneger,

sustralian Blue Metals Poy Ltidg,
82, Zast Terrace,

ADILAIDE, 5000

RTIPORT Cx 2424/58

i

YOUR REFZERENCE: -Application dated 7/2/68
' {:/’/‘C",.//‘ Sdaa 37 )-"

IDENTIFICATION: Marked:

l. ~ e -L L

2. =, 1 °

3., NM: Crawiord e e e—
4

Feldspar

DATE RECEIVED: - ' 7/2/68

WORK REQUIRED: Samples 1

. ' 2 A

3. Dry and o
4

Pyrometric Cone Zguivalent
UiV
L Fuzion test

LABORATORY NUMBERS: CE3332
CE3333
CE23334
. CE3335

.

D w N
.

investigation by: T.M, Lennox
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Officer in Charge, Ceramics Section: B.C. Madigan
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The stmoles markecd \
A representative samplie
cccording to the procedu .
and the following result §7
Semnla vorormatoic Cong Fouloon T on
3 1 27 o 7S E S syt N e
1. S.1 Lelow Cone 31 (Samplé fused at &DPLOXH., L35V
e = 5 R - oy S
2. BX.,l Cone 34 (1763°C) - Fused materisl was cark o
brown in COLour N
:
X
Zezxole 3 ST 9/"% PR
Tr.e sample of Mt Crawiord sondstone was dried aand then sulverised.
The ground material (24 1b) was supplied to Mr P, Tayior for examination.

“he material marked Feldspar was dried and then pulve
i representative sample of this and Seample S.1 were then I
L3807C¢ Ffor 30 minutes. After firing the samples weare fou
fused, mhe fused specimens were exwaminad under & micrdsSCco:
~evesaled that the material marked Feldspar consi isted of wal
crystalline grains (probably &.;*uz),“n a clear, glassy matrix,
togetﬂef with a few black particles cf impurities. This material

5
may »e Ielsoatnlc, but a chemicel and mine ra10u1cgl enalysis wouid
be necessary to establish lLS ‘possible use in ceramics,

The fused material mafked 5.1 consisted of some white
a

crystalline particles lﬂ a clear glassy matrix, and also contalned
a fairly hlgh prooot;_on of dark-coloured ¢m0dflules The naterial
would be of no valpé in refractories.
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PLEASE ADDRESS ALL CORRESPONDENCE TO THE DIRECTOR. ‘ OUR REFERENCE: CE 3/115/2/0

YOUR REFERENCE:

23rd February, 1968

The Manager, ‘ <
fustralian Blue Metals Pty Ltd,
82, East Terrace,

ADELAIDE, 5000
REBPORT CB.247D/68
YOUR REFERENCE: . Application dated 13/2/68
MATERIAL Sandstone
LOCLLITY: Mt Crawiford
DATE RECEIVED: - 13/2/68
WORK REQUIRED: Separation of clay from sand., Chemical

analysis of original sample and clay fraction,
Reflectance tests on clay fraction,

LABORATORY NUMBER: CE3337

Investigated by: v B.J; Baskeyfield
Officer in Charge, Ceramics. Section: D.C, Madigan
déz4m”“¢ﬁ?&n
P2, Yourlg
Director,




T CRANTORD SANDSTOND

The sample was ground in an end-runner mill, Grinding was
very easy. The ground sample was washed and screened on 200 mash
to separate the clay and sand fractions, The undersize was filter- -
pressed at 40-50 psi, The filter-~cakes constituting the clay
fraction were dried, ground to minus 18 mesh, and bagged for delivery.
The sand fraction was dried and bacgyed,

Three 2 x 2 in, tiles were semi~gry pressed from the clay
fractiog. Cne tile was dried at 1057C, the other two were fired
at 1200°C for 1 hour, and white light reflectance measurements were

made, with magnesium carbonate as *“he standard (100%). The results
were:

Reflectance %

Unfired clay 86.0
Fired clay (1) 91.0
' {2) 92,0

The chemical analysis has not yet been completed, but the
results will be forwarded as soon as they are available.

»
»
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PLEASE ADDRESS ALL CORRESPONDENCE TO THE DIRZCTOR. j k6 CZ 3/1.5/2/0
5th February, 1968
- 4 A
The Manager, e
Australian 3lue Metals Pty Litd, - ' o
82, EBast Terrace, _ : R
ADELAIDE een A RLOWIOC D e L e
= R — o s AN Cow
- o S g
REPORT CZ 2233/63 ' ST
L . A’,/\ e
YOUR REFERENCE: Application dated 17/1/68 A
MATERIAL: " 33 samples of kaolin From 2 drill holes
marked CN>ﬂnq OLF &
1 sample of kaolinised sands»one
' (Mt Crawford)
DATE RECEIVEDs 17/1/68
. -
WORK REQUIRED: /. Drill samples: PCE (- Cone 21) on
; ’ : selected samplies.
v Sandstones Wet split at 200 mesh
* and 2CE on clay fraction
. ’ & L3
LABORATORY NUMBERS: /¢ CM Samples: — CE3249-3272
' ¥«  OLF: — 3273-3281
d Mt Crawford: __ 3248
4 /wwwdb.;/fc"'k‘b ’-,J,
~No-f ;M;"E{‘v .
Investigated Dbys : T.,M, Lennox
Officer in Charge, Ceramics Section: . D,C, Madigan

‘*/Mw,/ .
P A, Yoégg
Director.
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Yhe 24 samples received were ezamirec, and a2 selccticn was
5 PPN Fanla i - SR N T v on " - AT ST e . o ey
mace irom various depths of treo Loreholy, 4otetad of ten samoples
o, o v ., KN S [P R . - e n Ao - il . TSNS
was prepared and testad eCloraing te the oo .zedure sob- OUC Ln ASTM
> P SR, ~ . = PR NP N Ty oy e D
Designation C.24~536, and the following resulis optained;

£

§ - Pvrometric Cone Sovivalent i firad Colour
& ft- 9 Fi -, Greater than Cone 31(16830C)7 Brown
12 £e-15 Fe s Cone 31(1583°¢) g 2
18 f£t-21 ft ; 4 CoE o #
24 £e-27 £2 # u - .
30 £2-33 £& v " u Light brown
36 £t-29 f¢ ; Greater than Cone 31 S Gray
42 Froi5 F f W I TR %' ¥
48 £t-51 Ft | Cone 31 § o
54 £t-37 £t 5 CGreater than Cone 31 " Light brown
6 O ft-6 3.. fl—_ % Ai 11 1] i@ ; BZ:OW'L'X
NS ; ‘ A
S S L w3 Stk renee
. O"“?‘ Sambles B/ &L W o }‘;?—x‘}- A ¢ Er s /.",:,.,-e. o & ) X f::_ . ) o N

N ey

thVﬁQJ/ Y

O

The 9 samples recelved were prepared and tested according to
the procedure set out in ASTM Designation C,24-56, The following
results were obtained: :

Sample Pyrometric Cone Eguivalent ~ Pired Colour
. » :

£i Below Cone 31(1683°¢)  Dark brown
£t Greater than Cone 31 Brown
£t “ u w i . Light brown
£z "Equal to Cone 31 o “
ft 11 i i 1 Grey

24 =27 £ [t u & Q ’ ) ‘ 4

27 £t-30 ft - weow " Licht brown

3 O ft__33 ft ) 1] 14 1] i’ ) 111 i

36 ft-39 £t Below Cone 31 Dark Dbrown

. ) 4 .-
3. Kaolinised Sandstone (/7b¢’é;<ﬂ&¢f?‘””“ S IAPE
r

The sample received was crushed and dried, a representative |

I

Son

Z

/5’/ pans

é

A

Portion was dispersed in water, then washed through a 200 mesh .

BS screen, S

. ‘ . -
*+ 200 mesh BS fraction = 55.0% (silica) o4
~ 200 mesh BS fraction = 45.0% (clay)

The minus 200 mesh clay fraction was allowed to settle, the excess
water was drawn ©Off, and the residual clay dried out on a plaster
slab, The dried clay was tested according to the procedure set

out in ASTH Designation C.24-56, and <he following result obtaineds

Sample Pvrometric Core Eguivalent ired Colour
N . . o)
¥t Crawford Greater thau Cone 31 (1683°¢)
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®" CONYNGHAM ST. FREWVILLE SOUTH AUSTRALIA 5063 TELEPHONE 791662 TELEGRAMS ‘AMDEL’ ADELAIDE

THE AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES

" OUR REF REFERENCE / ll 5/2/0
YOUR REFERENCE:

2nd September, 1968

The lManager,
Australian Blue Metals, ‘ .
82 East Terrace, /é’&&w« W@wmﬁﬁ,&w&g @fé:“

ADELAIDE, S<A. 5000 B o
'REPORT ML 484-69
YOUR REFERENCE: Application dated 2nd August, 1968
MATERIAL: . Dry ground iron ore with and without
g clay addative
DATE RECEIVED: 7.8.68
WORK REQUIRED: © o Pelletising of approx. 10 lbs of

ground ion ore (=300 mesh) without
clay addative,

2. Pelletising 10 1bs groﬁnd ore (=300 mesh)
with clay addative (1% as stated)

3. Strength testing of green and drled
pellets from 1 and 2,

Investigation and Report by: W.,L, Fraser and H.L. D'Rozario
Officer in Charge, Metallurgy 8ection: P.K, Hosking

/}7//—M
L P.A. Young,
Director.
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i ' 1, PELLETISING

The two 10 1b lots of ground iron ore, one containing
1% clay (as stated) were received from the Ceramics
Section. These were pelletised separately on a 24 inch
diameter disc under the following conditionss~

Disc angle 459
" speed 28 rpm
Lip height 4 in,

Both batches pelletised readily but the material was
insufficient for obtaining products of ¥ in average diameter
and the finished pellets varied from 3/8 to % in. in size.
The moisture contents of the green pellets were:;-

Batch 1 (without clay) 8.0 %
: Batch 2 (with 1% clay) 7 3%

The green pellets from each batch were sampled for
| compressive and drop testing all remaining products being
| handed over to the Ceramics Section.

2, TESTING
The green compressive strengths of 3/8 in. diameter
pellets as determined by a Head Wrightson pellet tester were:—

Batch 1 - 1,30, 1,85, 1,45 lbs force
Batch 2 - 1,20, 1,10, 1,30 * u

! Results of the standard 18 in. drop tests for the
green pellets weres-

No, of Drops to Fracture

Batch 1 - 3, 5, 7
Batch 2 11, 9, 8

Samples of the green pellets from each batch were oven
dried at 105°C and shock dried by the Ceramics Section and
the dried pellets delivered for compressive strength
determinations., These were as follows:- :

a) Compressive Strength of Ovendried Pellets (105°C
Pellet Diameter

3/80 o ] 77167 77160
Batch 1 2,85 4,6 4,05 - -

Batch 2 - - - 2.25 2.30) 1bs force



v
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(b) Compressive Strength of Shock Dried Pellets
(All Pellets approximately 5/16 inch dia. )

Batch 1 1.85  1.80
Batch 2 ' 2.55 2.65



o CONYNGHAM ST. FREWVILLE SOUTH AUSTRALIA 5063 TELEPHONE 791662 TELEGRAMS ‘AMDEL’

THE AUSTRALIAN MINERAL DEVELOPMENT LABORATORIES

AR

CORRESPONDENCE TO THE DIRECTOR. OUR REFERENCE: ML, 3/115/2/0
YOUR REFERENCE:

25th October, 1968

£ The Manager, _
Australian Blue Metals Pty Ltad,
82 East Terrace, P - <
wo S.A. 5000 e luhan o wragtintg A€t
REPORT ML 1055-69
YOUR REFERENCE3 ' Application No.606 dated 7th
September, 1968
MATERIAL: . . Two clay samples
IDENTIFICATION: : PL1 - coarse, PLl = minus 200 mesh
DATE RECEIVED; ‘ 19,9.63
WORK REQUIRED: Preliminary pelletising tests with

iron ore to examine the suitability
of the clay as a substitute for
Wyoming Bentonite .

Investigation and Report by: W.L. Fraser and H.L. D'Rozario
Officer in Charge, Metallurgy Section: P.K. Hosking

ey
ST AT e L
Cp. Dixon ”

;Acting Director.

/AZ~
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1. PREPARATION OF IRON ORE

A 300 1b sample of an Australian iron ore (Fe 56%)
was jaw, cone and rolls crushed and the product hammer
milled to a suitable fineness for pelletising. The milled
sample gave the following screen analysis.

Mesh : Cumulative Weight % i

B.S.5, Pagsing .
12 99,95
le 99.05
22 97.15
30 95,10
44 92,10
60 88.60
85 85.05
120 : , 75.55
170 64.50
240 55.20
350 46.70

The specific surface area of the milled ore was
2,670 sq cms/gm (Blaine).

Six samples of 30~40 lbs each were cut out from the
milled ore and these were prepared for the test work as
underi=

Sample No.l as milled, no additive
] " 2 ) L] " ] ]
“ w3 dry blended with 0.5% Wyoming Bentonite
" "4 dry blended with 0.5% PLleminus 200 mesh
" "5 dry blended with 1.0% PLl-minus 200 mesh

2. PELLETISING

: Pelletising tests were carried out on a 24 inch diameterxr
disc with a 4 inch high rim, For all tests the ore was

fed dyy to the disc with water being added through an

atomising nozzle to the material on the revolving disc,
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2,

Test 1., In this test a sample of the milled ore, without
any additive, was used to determine operating conditions
under which pellets of satisfactory size and physical
properties could be continuously produced, These were as
underie

- Disc angle 42° from horizontal
"  speed 29 rpm

Feed rate 20 1bs per hour

Product size '3/8 to 5/8 in dia.

Approximately 10«15 lbs of pellets were continuously
produced under the above conditions. The product was
sampled for moisture and green strength determinations with
the remaining material being sealed in plastic bags. Test
results are shown in Table 1,

Test 2. The batch of dry blended ore containing 0,.5% -
Wyoming Bentonite was pelletised under the same conditions

as for Test 1 with the product being sampled for moisture and
strength tests. Results are shown in Table 1.

Tests 3 and 4. The batches of dry blends containing 0.5%

and 1.0% clay from Sample PL-l1 minus 200 mesh were pelletisged
sampled and tested as for the previous batches. Results are
shown in Table 1.

' 3, PELLET PROPERTIES

The green strength was measured immediataly after eabh
batch of pellets was produced; the % in, pellets being
selected from the batch for compression and drop tests.
These tests were repeated on the same size of product after
oven drying at 90°C for 17 hours.

A standard “Head Wrightson" green pellet tester with
load cell and recorder was used for the compressive strength
~determinations. For the drop test the pellets were dropped
repeatedly from a height of 18 inches onto a concrete
surface,
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4, REMARKS

It will be noted that the iron ore available for use in
this test work pelletised satisfactorily without any
additive at the fineness to which it had been milled,

However the results obtained show the sample of clay,

PLl1 - minus 200 mesh, to be similar to Wyoming Bentonite in
its effects on the green and dry strengths of the balled ore,
as almost equivalent increases of these properties were
obtained for an addition of 0.5% of either of the two
materialse.

One important aspect of the evaluation which has not
been considered in this investigation is effectiveness of
binder during indurationy; that is, can the pellet
withstand the temperature and thermal ghocks developed
during roasting. 2Amdel does not have egquipment suitable for
this type of evaluation.
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TABLE l: PHYSICAL PROPERTIES OF PELLETISED
PRODUCTS

Pellet Green Green Pellets Oven dried Pellets 90°C
Composition Pellet Compressive Drop Compressive Drop
Moisture Strength Test Strength Test
% lbs 18 in 1bs ‘ 18 in,
l. Iron ore= 10.5 4.20, 4.40 All pellets 13,40,11.70 3,2,
no additive _ 6.15, 3.00 sustained 11.70,13.30 2,2,
(3 in, dia.) Mean 4.44 20 drops 12,10 ‘2. '
. without Mean 12.4 IMean 2.2
fracture
2. Ore+ 0,5% i1.1 7.85, 7.35 As above 19,20, 20,40 3, 3,
Wyonming 6.40, 7.05 . 21,20, 20,20 3, 2,
Bentonite 6.65, 7.85 3, 5
(% in, dia.) 6.65, 8,85 ~
Mean 7.33 Mean 20,3 Mean 3.2
3. Ore + 0,5% 10.6 6.75, 4,60 As above 19,0, 21,2 5, 3,
Clay PL1 (%) ' 5.75, 7.30 19.0, 21.7 4, 3,
: 5.75, 6,50 19,2 . 5
6.0, 7.95 Mean 20,0 Mean 4.0
Mean 6.35
4, Ore + 1.0% 10.6 6,20, 6.35 As above 17.2, 23.3 3, 2,
Clay PL1 (%.“) 7.10, 8,30 . 18.0, 18.0 2, 3,
‘ 8.60, 7.70 18.8, 23.3 3.
6.65, 7.95 - Mean 19.8 Mean 3.6

Mean, 7.35




— N6 :: 3 \\; |'Gtu|\ _‘_._ 1
‘g .f?@ I
\"i"ﬂ\‘ s

z : ENLARGE S N7 E 7

/
: ENLARGEMENT /
o L LOC#H’;OIV OF

/V\ = TSPECIAL MINING LEASE. No. 1. — 1
\ /l Yo. //“ 4
77§ N A AT

‘\

b .

s /r/.rmlzm/v .& ae‘ /m-mz zra.,
' !2« EALT 72"»?»?44:‘6‘ " |

' i lo:zzm: .r/p ---—

SCALE, /”'F' 7 M/JE’.—-




030

=A1OGTCAL SKETCH NAP - NT. CRAWFORD AREA. mfer: +0 Plan

[o%x2611-9
LEGEND.

Tertiary = clay, sand, eté. covered at least

in part. bv alluvium, outwash or soil, in areas
1 9 9

of low relief,

Pecmatite (indicated by an abundance of quartz
t) scree) associated with ? Tertiary ¢lay and sand
depositsa

Gopa A - Possibly Pegmatite associated with clay deposits
]f(:__. in this area

Granite = gneiss

R Kanmantoo Group (Cambrian) :
6:53 Micaceous sandstones, semi=schists and quartz-
. felspar schists and quartzites

—_——— Geological boundary = approximate-only
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MT. CRAWFORD - KAOLINISED SAND DEPQSITS,

The area under lease lies to the east of Mte Crawford in the

Hundreds of Parra Wirra (Co. Adelaide) and Jutland (Co. Sturt) some
35 m‘les north-east of Adelaide. _ .

1. GEOLOGY

lel

1.2

*—‘l
©
w

Tertiary « clays and sands:

Sediments presumed to be of this age, occupy areas of low
relief adjacent to the pegmatites which crop out in more
elevated areas. These clays, sands and, in particular,
the kaolinised sands, are also closely associated with
the pegmatites which are almost certainly the source of
the purer kaolinite clays.

In the low lying areas, more recent deposits of alluvium
or outwash obscurz *the clays. Their presence at depths
of up to 10 feet is revealed where earth dams have been
sunk to depths greater than this. Both the lateral and
vertical distribution of the clays and sands must be
expected to be somewhat variable, as indeed must be the
depth to basement rocks,

The vast quantities of clay were undoubtedly derived, in
the main, from the pegmatites. The fine~grained quartz
sand p0551bly owes its orlgln to the Kanmantoo Group

sedlments.

Peamatite and associated clav deposits:

‘Much of the area isstrewn with quartz scree which has
. been considered indicative of the presence at depth of

pegmatites, ? Tertiary kaolinised sands are found in
at least some of these .areas. In Portion 169 (Parra
Wirra) a small pit and a costean have cut into such
material. Thin lenticular quartz veins up to at least
2" wide, cut through the kaolinised sands here, - The
almost pure white material here is composed of quaxrtz

and kaolinite. Any features suggestive of this material
having been transported are conspicuous by their absence
and it appears that this material has formed more or less
in situ as a result of a comparatively lengthy period of
weathering with which was associated a process of selective
leaching and redéposition, Whereas in this pit (Portion
169) the resultant product is a quartz=kaolinite material,
elsewhere either pure kaolinite or pure quartz sand have
been encountered,

Granite~cneisss

This rock type crops out boldly in areas aojécent to the
indicated pegmatites. The clay deposits do not apoear to
be intimately associated with this rock type

Kannantoo Group:

These sediments in generzl lie to the east of. the Pegmatitee
Clay deposits. They have an easterly dip and, in general,
appear o mark thé eastern limit of the clay deposiis. In
Portions 323 and 165 (Parra Wirra) weathered sediments crop

i o oo i e i o
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out weakly on a low ridge., Numerous quartz pegmatite veins
cut through these sediments and some clay deposits are
present in this areas

In Portions 294 and 295 (Jutland) Pegmatite-clay deposits

are possibly associated with the Kanmantoo Group sedimentse

©

SUMMARY

. The area held under lease appears to contain very considerable

quantities of kaolinite clay and fine quartz sand, The relative
abundance of these two components will probably be somewhat variable
and unpredictable. The sparsity of outcrop precludes the possibility
of surface geological mapping being of great assistance in delineating
the nature and extent of the deposits of clay and sands ’

RECOMMENDATIONS o

l. That for purposes of relating and collating all available datas; a
base map be prepared from the available 40-chain Hundreds maps
- ‘at a scale of about 10 chains to 1 inch, and that air-photo en=
largements be obtained at a similar scales '

2o That the present drilling programme develop”along more systematic
lines with some continued geological direction by an appropriate
local geological organization. ‘

3. " That tabulated core logs be prepared for all present and future
‘bore holes in as great detail as is possible. ‘

4, - That the present auger drilling be supplemented with some more
' sophisticated drilling methods which will produce undisturbed

samples.

5 That a few of the more prospeciive areas be'drilled to depths of
* up to 100 ft. or more in order that the depth of these deposits
be known more preciselys , :

JOHN BRYAN,
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GEOSURVEYS

Laboratories— Seventh Floor

57 Toduill Strest OF AUSTRALIA PTY. LIMITED DA COSTA BUILDING

» "9 GEOLOGICAL AND GEOPHYSICAL CONSULTANTS GRENFELL STREET

Telegpone Nosé.—;6 ADELAIDE
Offices: 23 61 . Managing Director: R. C. SPRIGG, M.Sc. SOUTH AUSTRALIA
Depot & Laboratories: 45 4624 AMAUs.LMM., MAMAP.G., MG.S.Am.

Telegrams—
""Geosurveys”, Adelaide G.P.O. BOX 1479L

Secretary—
Rennie F. Middleton,
F.AS.A, ACAA., )P,
26th August, 1968.
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Mr, A. W, Hardwicke,

Regional Manager,

Ready Mixed Concrete (S.A.) Pty. Limited,
82 East Terrace,

ADELAIDE. SA. 5000

Dear Mr. Hardwicke,

Preliminary Report on Mt. Crawford Clay Deposits

I am forwarding herewith several copies of a preliminary report
stemming from my visit to the area in company with your Messrs. E. Taylor
and M. Ives on Saturday, 24th August.

The report is self-explanatory, and you will see that I consider
it essential that the morthern open cut be deepened somewhat and extended
slightly, and that another, and possibly two open cuts be made in the
southernmost areas of present interest. It is essential that a good face
be opened up in each case for reliable bulk sampling and provision of
samples for testing. I have suggested that this data be extended by
either shallow pitting and/or drilling at regular intervals to obtain
deeper sequence of samples.

You will infer that I do not recommend taking shallow, intermediate
and deep samples by blulking a group of auger drill cuttings. There are
too many variables in this, and the results could well be misleading.

Assuming that the dozer cutting will be completed by mid-week,
I will return from Brisbane in order to check out geological mapping of
the faces by the end of the week. Our geological assistant, Mr. Anthony
von Sanden will carry out the preliminary mapping in order to save time
and costs,

Yours faithfully,
GEOSURVEYS OF AUSTRALIA PTY., LIMITED.

R. C., Sprigg,
Mansging Director

c.c. Mr. A, T. von Sanden

Encl: /;
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PRELIMINARY REPORT ON

MOUNT CRAWFORD CLAY DEPOSITS

by
R. C. Sprigg

GEOSURVEYS OF AUSTRALIA PTY. LTD.

August, 1968,
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An inspection of exploration operations in the Mt. Crawford area was made

in company with Messrs. P. Taylor, M., Ives, and D. and A. von Sanden, on

Saturday 24th August.

GEOLOGICAL FACTORS IN RELATION TO EXPLORATION

The area is one of ancient metasediments (altered sediments), deeply
weathered and/or hydrothermally kaolinised with the development of varjing
vertical thicknesses of kaolinitic deposits. The weathering relates eitensively
to an ancient land surface and as such is a near surface phenomena. The older
hydrothermal activity was however deep seated, and could extend downwards for
thousands of feet.

Depending upon which of the foregoing processes dominated locally the vertical
depth of the clayey formations, their compositional make up can vary within
relatively wide ranges.

Factors likely to complicate tonnage estimations relate particulafly to
rapid lateral variations in the depth of alteration, to ferruginizationi(iron

staining), irregularity of subsequent erosion, redeposition, etc.

EXPLORATION N
Exploration techniques already applied to outlining potentially economic

clay deposits have been valuable in determining preliminary areas of interest,

and demonstrate the relatively wide -~ spread nature of the kaolin deposits.

The probing has been carried out with the knowledge that more systemati¢ sampling

will follow in selected areas, and this is now essentisl to any field evaluation

of the prospects.

THE BROAD CATEGORIES OF DEPOSITS

(a) Degraded lateritic and/or Silcrete fossil soil profiles

Much of the higher level deposits forming cappings to the land surface,
appear at this time to be primarily ancient soil profiles. Weathering in the
deeper B and C soil layers have typically caused leaching of the ofiginal
altered slatey deposits (and intrusive pegmatites etc.) to whitish clays,
these grading down vertical eventually into relatively unaltered bedrock.
Preliminary auger drilling (20 - 40 feet) at this time has only infrequently
encountered such substratum.

Typically in a soil profile such as this, either a silicified capping
or a lateritic iron-stone layer overlies deeply kéolinised clay in a "pallid
zone" grading below into a mottled ferruginised clayey zone and finally
into parent rock. This type of formation appears well developed on Section
165 Hd. Para Wirra and is likely to be preserved in its deepest development
on the tops of hills, nearest to the pre-existing high-level land surface.
Auger drill heles have already sampled across one such plateau siﬁuation,
but a deeper hole (possibly 60 - 100 feet deep) is needed to test the

reliability of this tentative conclusion. More-over the full value of the
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clayey deposit in relation to probable dilutants such as patchy iron
staining, quartz etc. is best tested by dozer cutting an east-west channel
across the southerly nosing of the hill in this situation. Such cut should
be extended downward, if possible, through to obvious economic cut;off

(if encountered within reasonable depth), or otherwise opened at selected
points by pitting.

It is important to note (and establish) that the laterization type
process 1is essentially a sheet-process leading to formation of relatively
shallow deposits, depending on the extent of weathering that has occurred.
In the present case (Sections 165 and 166) the depth could be expected to
extend mostly to about 40 feet with a considerable portion of the superficial
material eventually having to be rejected as waste. The deeper sections
generally can be extensively downgraded by pockety iron-staining requiring
selective quarrying. Opening of respresentation faces is essential for a

more satisfactory estimation of clay potential.

"Pneumatolytic" or "hydrothermal" clay deposits

The Mt, Crawford area has produced a wide variety of clay deposits based
on metamorphic processes of alteration. Some of these have been related to
the introduction of beryl bearing pegmatites, others to concentrations of
rutile, etc.

The foregoing processes are deep-seated and can carry down almost
indefinitely. Vertical extensions of potential clay deposits of this type,
then, are far more likely than in the foregoing "lateritic" class. Horizontal
variation, on the other hand can be more rapid, and in fact quite sharp.

In the open cut on Section 170 it appears that some hydrothermal process
has, in fact, been operative. The original sedimentary bedding stands almost
vertical, and this gives indication that the intensity of alteration does
vary from bed to bed, but all of the original felspathic and/or shaley
minerals have been deeply kaolinised where observable. Residual materials
appear to be almost entirely of quartz (original sand grains and subsequent
veins).

This type of deposit is best evaluated in the early stages by costeaning
by dozer cutting across the grain of the country (i.e. east-west), but
this can be extended by vertical drill holes spaced at a fixed interval
to reduce personal bias. In the present cut (which is well located)
dozing should be used to deepen by at least another 10 feet, and in the floor
of such cut, auger holes to an additional 40 feet will wundoubtedly check
out the potential and nature of the type of deposit.
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FURTHER EXPLORATION AND SAMPLING
Additional drilling beyond this time should be directed to exploring

tonnage potential away from the sample areas opening by costeaning. In this
way the limitations of depth and/or lateral extention can be determined
more systematically. A grid pattern possibly starting at 200 feet centres
should next be considered with a view to subsequent infil as more promising
areas are selected. |

A broader pattern of auger drilling as previously carried out is excellent
for scouting new areas, but early trial opening by dozer costeaning would

be essential to methodical investigation prior to more detailed grid drilling.

TRIAL SAMPLING

Although kaolin deposits spread over a wide area in the exploration area,

a considerable proportion is 1likely to prove shallow, or with poor overburden to
recoverable clay relation, or spoiled by pockety staining. (This relates more
for the lateritic type deposits). For this reason an open exposure is éssential
to permit meaningful sampling. Channel sampling across faces is essential, and
this can be supplemented with vertical channel sampling, and the latter

extended by drilling.

At this time at least two open cuts are required respectively in areas
represented by the two principal types of deposits believed represented. The
existing and/or proposed cuts on Sections 165 and 170 would be ideal. Each
face is to be mapped geologically, and as to staining and other characters
likely to effect mining or the end product. Thereafter the face must be channel
sampled as by a 4 x 4 inch cut, the whole sample bulked in 5 foot intervals and '
quartered down to convenient size by competent authority. All material should
be retained and carefully labelled, the duplicate sample in excess of immediate
requirments being retained for future reference.

In each cut, vertical holes into the floor should be continued to obvious
quality cut-off or potential quarrying limit. In fossil soil areas this may
total less than 40 feet from the surface, but could be much deeper elsewhere.

At this time it is better to over-drill, being careful to segregate samples into
3 to 5 foot lengths (depending on auger flights employed), and retaining all

portions of the quartered samples.

REG C. SPRIGG
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In company with Messrs. D. & A. von Sanden and M. Ives, an inspection
was made by the writer, of the Company's investigatory operations in progress,
on 30th of August, 1968.

The limited new openings available for checking tended to confirm that
a considerable proportion of the deposits so far located are lateritic in
nature. In other words, the kaolinic clays are primarily fossil subsoil

developments on an ancient land surface.

Insufficient progress had been made in deepening the east-west trench
previously opened on Section 169 of Para Wirra, to permit channel sampling,

associated drilling or geological mapping and preparation of engineering cross

sections. The trenches on Section 166 were in the process of being dug. The
trench on Section 165 was at a standstill., Sufficient information was,
however, available to suggest the potential clay deposits in this zone are

restricted in size, and represent a complicated open cutting proposition,

Progress to date appears definitely to be assigning potential clay deposits
to the two cétegories previously predicted. For this reason the decision to
investigate the laterized ridge extending north from Cromer "C" Clay Deposit

was timely.

The north-south Cfomer ridge extends into Special Mining Lease 174.

The southern portions of this ridge contain a pneumatolytic zone of alteration

and/or pegmatisation which has produced deep bodies of very white kaolin.
This zone probably continues northerly, either unbroken or intermittently for
at least another mile. A series of east-west aligned auger holes was
recommended (and were commenced at the time) working north from the southern
boundary of Section 153. In the event of localizing deep hydrothermal clay

deposits a 'dozer cut is to be taken across the crown of the elongate rise
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carrying the clays. The general alignment of these deposits is clearly shown

on the Gawler Map Sheet and should be followed by exploration.

Attempts to open cut a selection of the deposits should emphasize the
absolute necessity of clean exposures of clay for visual inspection.
Reliance solely on drilling is inordinately dangerous and can give very

misleading results other than for preliminary scouting survey.

REG C. SPRIGG
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Special Mining Lease No. 174 held by Australian Blue Metal Limited is

located ‘east of Mt. Crawford within the Adelaide Hills. The area of about
22 square miles is known to all parties; access and mining location present no
problems. ‘ )

~-This initial assessment has been done without any consultation on the

field work done by other parties.

HISTORICAL SUMMATION ¢

EARLY CLAY PITS.

It 1s apparent that the pits have been worked in the first part by
small family concerns with a gradual growth into companies. The writer
has recently arrived in Adelaide and with the growth in the city of Adelaide,
1t is evident that the pits and quarries must grow in size and position.

CURRENT METHODS OF TESTING.

The Newbold Refractory Clay Pit at Birdwood is a déposit'in the

local area. A 15 feet clay bed has been exposed. .In dry times, the

pit would operate; in wet conditions the 'pit floor would hamper the
operation, hence drainage’ has been an important operating aspect so that
low lying areas have been avoided as sites. :

In the area of S.M.L. 174 all the topographic forms must be
investigated.  The current investigations amount to about 40 holes bored
by an air hammer. The immediate objection to this is that each hole
requires a 10 ft. casing length so that any surface grit ete., does not
contaminate the hole. The holes appear clustered in local areas with
some line holes across the area. ' : '

GEOLOGY
REGTONAT,
The area is within a succession of gneisses and schists which form
part of the Kanmonto Group within the early Palaezoic. Recent alluvium and

residual Tertiary deposits of clay and gravel mask the general outecrop
pattern. ‘ ' ‘ A

DETATL.

The clay deposits can be divided into two types:-

(1) Hydrothermal kaolinisation - felspathisation.of a bed.

(2) Clay bands association with quartz reefs, pegmatites and granite
dyke bodies. : :
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In type (1) the bed or beds appear restricted to the crown and

shoulders of a ridge and type (2) has a general restriction from the
ridge shoulders to the poorly drained areas. o :

The Tertiary deposits may have been transported from types

(1) and (2). They were formed in g topographic enviromment which
has altered to the present day. The original source could be within
the poorly drained areas. It would not be unreasonable to expect

WORK REQUIRED

The regional'geological»work completed by the Mines Department

is sufficient for the moment..  The emphasis must be placed upon the
detail work. ' :

The work required to define large deposits of clay and sand is

as follows:«~

(a)

(b)
(c)

(d)

sand,
"is a

A systematic programme of holes gridded across the area.

A minimum &f 200 holes divided into a distribution of 4. lines
each of 50 holes would test all the topographic forms. Each
hole is to be collared and bored to a maximum depth of 100 feet.
The total drill footage is 20,000 feet. The 40 holes completed
will be assessed with the additional 200 holes,

The use of a bulldozer to cut costeans for a total length of 2000 feet.

Detail geological mapping is required on the costeans and on the
correlation of results from the drill holes.,

The first stage of geological field investigations could be completed
within 28 days. ‘

CONCLUSIONS
The area has potential for the proving of large tonnages of clay and

To seek and uwltimately to locate large clay and sand deposits, there
genuine need to be systematic in the approach.

A.B, CLARK
Chief Mining Geologist.
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GEOLOGICAL PLANS TO ACCOMPANY MT. CRAWFORD CLAY INVESTIGATIONS

(Parishes Jutland and Para Wirra)

Four plans and/or cross sections have been prepared to summarise
open cutting investigations completed at Mt. Crawford on behalf of
Australian Blue Metal Pty. Ltd.

Plan Geo. 507 Locality Map S.M.L. 174.

Geo., 510 Geological Section Plan Trench No. 1
Geo. 511 Geological Section Plan ‘ Trench No, 2
Geo., 512 Geological Section Plan Trench No. 3

DESCRIPTION OF OPERATIONS

Three trenches opened on clay deposits located by auger drilling by
Australian Blue Metal Pty. Ltd. are situated as follows:

Trench No, 1 Northern part of Section 166 Hd. Para Wirra
Trench No. 2 Near southern Boundary Section 166 Hd. Para Wirra

Trench No. 3 Across Boundary between Sections 170 and 169
Hd, Para Wirra

Full dimensions of these trenches are shown on the appropriate

plans.
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GENERAL REMARKS

All three openings have been excavated within deeply weathered and/or
hydrothermally altered zones of Kanmantoo sandstones and schists.
Kaolinization has been extensive, but mostly incomplete, for a number of
felspathic, clayey and/or micaceous minerals. Where metasomatism (solution
induced alteration) has been intense, an extensive reconstitution of the
parent rock is indicated but not to the extent of destroying all pre-existing
structure. Clay seams of relative high grade (?)Kaolin have been developed
particularly in the northermmost prospect (Sections 169 - 170 Para Wirra).
A complication has been introduced by deep secular weathering (incipient
lateritic soil formation), and deposits of white clay in the immediate
subsurface clay zone may grade below into impure clayey or gneissic

developments carrying iron-stained pockets.

In the northern prospect, leaching has been extensive, leaving what
appears to be relatively high quality granular quartz surrounded by clayey

decompositional products, and intergranular rutile.

DETAILED DESCRIPTIONS

Trench No, 1: This inclined trench lies across the general strike of
the Kanmantoo metasediments in which these deposits are developed.
Bedding dips steeply to the east, and by the nature of the alteration,
(? hydrothermal) somewhat less promising conditions can be expected to

continue in depth.

The eastern half of the exposure consists of a deeply kaolinized

schistose sandstone wherein much kaolin has been segregated into narrow
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high grade seams occupying fractures and former stress zones. The zone
presents potential for kaolin clay and silica sand by physical methods of
separation. A proportion of rutilic mineral would have to be removed in

the event of development.

To the west the face is complicated by more sandy and/or schistose
bands, the former of which carries concentrations of heavy mineral, principally
rutile. Enriched kaolin occurs also in this sand but presumably would present
a difficult and unattractive proposition for separation. Quartz seams are
present. Still further to the west a more mixed situation exists, and the

kaolinized zone is despoiled further by pocketty ferruginization.

The one auger hole put down at the east end of the trench bottomed in
buff coloured clayey sandstone. Deeper drilling would be required to decide
whether this was a deep weathering effect or reflecting less altered rock

in depth,

Irench No, 2: The whole of this deposit has the appearance of being a deeply

weathered soil profile developed in the Kammantoo schistose sandstones.
Steeply dipping beds appear to have facilitated formation of near vertical
pockets of ferruginous (iron stained) material in a clayey sandstone
matrix., Massive bodies of more ferruginous material tend to down-grade the
clay content of deeper levels suggesting porosity control of leaching by

processes of weathering.

Without extensive and costly treatment it would appear that the prospects

for high grade clay recovery in this immediate vicinity are not promising.

Irench No. 3: This trench has been excavated in kaolinized sandstone

wherein the proportion of silica sand dominates. The parent sediments dip
steeply to eastward and have been deeply altered hydrothermally with the

destruction of felspathic and micaceous minerals to kaolin. Rutile bands
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reflect original sedimentary bedding., Segregations of clay and ilmentic
bands reveal a degree of re-constitution of the original mineral. Quartsz
veins, mostly of clear to milky white quartz are present. Ferruginization
is limited and generally the beds constitute accumulations of silica sand
and clay. However a proportion of mica is present, and the origin of the

greyish colour (? original) is not clear.

TENTATIVE CONCLUSIONS

Three trenches have been excavated in clayey deposits located previously
by auger techniques. The two southern deposits carry considerable iron
staining and although developed in metasomatised sediments do not give
promise of underlying high grade deposits. Rutile is a significant

additional contaminant.

The northernmost trench provided a clearer view of essentially silica
sand deposits however carrying a proportion of recoverable kaolin.
Rutile is again a contominant, but could possibly (as in the foregoing

areas) repay recovery in the course of clay beneficiation.

A Toon Oeccdan,
el

” R. C. SPRIGG
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CLAY DEPOSIT, SPRINGTON

- Australian Industrial Minerals N.L,

-

ARSTRACY

€eological and topographical mapping of & white
kaolin clay claim on sectiemn 166, Fd, Para ¥irra, and

laboratory ceramic investigation of representative
borehole samples has been conducted,

White clay, fermed by intense leaching of Han~
mantoo rocks, is refractory and potentially usefel in
ceramics, Iowever the depesit is net fully defined
and further exploratiocn by drilling and trenching is
o ended, : }

. Possible reserves amount to 13,300 o.yds, (26,000
tons) of clay under 11,600 o,¥ds, of overbaurden and
ccours in a thin Led overiying coloured glay, There
is some suggeation of thickening to the morth,

INTRODUCTION

A geeslogical and tepographical survey was carried
out on Section 166, Hd, Para VWirra, three wiles west of Spring-
ton (See Fig, 1) for Australism Industrisl Mimerals N.L. This
is leaselhicld leand with mineral rights reserved ¢te the Crewn,

Vhite kmolin clay wae discovered oca this section by
Mr. L.V, Venning who holds Mineral Claim 4980 ever the area,

He has grented a twelve month opticn to the propariy to the

above company, ldmited auger driliing by the Company proved the

presence of white clay at shallow depth, Laberntezry tasting
(See &pﬁeaéu 3) showed the clay to be refaetery' and wﬁmt;alli
useful for ceremic purposes, - | |

A stedia survey was carvied out by R.K, ‘i‘tms in
January, 1967, and & programme of auger mxmg began on the

21st February, 1967. This was wnder the supervisien of €»



author and was completed omn 23rd February, 1967. i&auu@a 052
drilling results are in Appendiz 1, Bighteen holes avemg;ng o
30 feet were drilled for a total footage of 508 feet. ‘

| “m.wa composite samples from the borsholes wero sube-
mitted to the Australiam Mineral Development Laboratories (AMDEL)
for testing, Destails of the sample compositcs and test results

are shown in Appendix 2,
GEOLOGICAL SETTIRG

The deposit lies in & broad é&ai# within undulating
mgé country, Lecally the claim oxtends ovey the northwest
slope of a flat knoll which rises ¢to 30 feet abeve plain 1«‘?@1
(See Fig., 2). The area is almost treeless, used for sheep grag-

ing, and has a rainfall of 27 inches per anmum,
Sediments equated with the iindmarsh Clay of Pleisto-
cene Age overiie eley and sands formed by deep westhering of

rocks of the Kanmanteo Croup, (See Fig. &),

The Hindmarsh Clay seguence consiats of 1 ¢o 2 feet of
fine s2nd overlying 2 to 8 feet of high plasticlty roede-brown and
khaki mottled clay, 4 pebble bed 0,5 fest thiok is often prese

ent at the base of the mottled clay,

The underlying weathered Kanmmntoo seguence does not
cutcrop on Section 166 and the follewing description is based en
anger drill samples,

The sequence consists ofclays with § te 209 sand
particies and sands with 1¢ te 50%clay contemt, The clay is sf

2

2 the wpoer part

Ligh, and in a fow wosus, Bederale pios!

of the profile the clay is off white or pale grey im colsur but

passes dowmwards to yellow and red-broun clay, The colour is

wainly due to iron compound impurities while the sand is well

rounded silica grains in & matrix of pale coloured day.



The geological setting is interpreted as & steeply 0‘3 3
' N %

dipping sequence of interbedded argu,uamg and arenaceocus rocks
of the Kanmantco Uroup whoee upper porticn has beem altered by

intense leaching to olaeys ms elayey sands,

Taus useful clay cam be expested te occur im bands of

limited depth which pass laterally imte sendy sediments amd
downwards into unaltered zock,

BRILLING

A tetal of 18 holes were Mllsd by the GEMCC auger
on an irregular grid pattern (See Fig. 3). Results showed a
band, consisting essentially «f clay, trending in & northwest
diroction, frough bores 18, 1 and 2 and probably dipping mesr to
vertical, This picture is not conclusive due te the lack of
information, but agrees with 'the generel regional structureof
the Kansantco rocks, |

The remainds of the area drilled is méerhin by
yellow-brown and red-brown sands and clayecy sanda,

Reference to Fig. J shows that the white my band

lies partly cutside of @3 claim boundaries, Repegging will be

neceasary to secure all of the eclay deposit,
PHYSICAL PROPERTIES

Three composite samples Were made up frem the borehole
samples and sent to AMBDEL for laboratory testing (for details of’
seotions used and results see Appemdix 2), | |

ﬁiceatially they were

(4) The vaite kaolin clay at the tep of the
Kenmantoo sequemce, CE2077/67

(11) The yellow clay within the Kemmanteo sequenc:
CE2078/67 ‘ '
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{(4i1) Representative sample of all clays within the
Kanmantoo sequence, (CE2347/67)

Preliminary ceramic investigations showed that the
samples representing {41) and (iu) above, weuld be suitable
only for brick mspufacture,

v | ﬁmk-tostm of the white kaolin clay sample
showed an Alg05 content of 29,1 and & Pyremetric Cole Equivalent
of 28, indicating that it may be suitable for refractories. The
sample tested was not washed and included some sandy clay {e.g.
Beres 3 and 4) so the results must be regarded as only indica-
tive of thoe type of clay presemt, It is censidered that if €»
mﬁy sections had beon eliminated from the sample & higher

quality deay would have resulted,

R“ervu cannet be accurately assessed because the
area hes not been thorcughly drilled. Fzaminatien of the drill
hols semples showed that white clay occurs in Beres 1, 2, B, 10,
13, 15, B and 18 averaging 6 feet in thickness., Overburdem in
_ these bores au&u 5 feet in thickmess, | |

¥ithin ths area defined om Tig, 3 there may be 13,000
&eyés.‘)af kaelin clay everlain by 11,000 o.yds, ef overburden,

COHCLUSIONS

¥hite ksolin clay occurs in a band tremding nertihwest

h beres ! and 2, FPurther exploration is reguired to do-

fine the extent of this clay, The white clay passes downwards

into velleow and brown clay,
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Laboratory *&Qatmg of compeosite bore M&es has (Dog
shown the white clay to be refractery and to be potentially uses
ful in the ceramics imdnstry. The underlying coloured clay is
eateahlajéaiy for brick menufacture, |

Drilling has shown that the white eclay ocours im o
relatively thin (averege depth € feet) horizentally dispersed
band within the northwest trending band and that the olay is
overlain by 2n almost squal (5 feei) thickness of overdurden.
Fole 2 in @ emtw‘ of @ls zZone showed 10 feet of white clay
and deeper clay sections méﬁ.bly exist te the north of Hele 2,

Within the areca defined on Fig, 3 thers ars, ea tha
mis of 5 feuot of overburden and 6 feet of clay 206,000 toms of
clay and 11,000 e.yds, of overburdemn, Portions of the bed are
outside of the existing claim boundaries,

If investigation shows that a deposit of these di-~
mensions can be economically worked, them further exploration
should be carried cut,

This should teke the form ofs
cese Auger drilling 2t 50 foot intervals in an ecast-west

. direction end 10C foot intervals in a morth-seuth
direction across the band shown im Fig. 3.
eees DBulldosing er trenching at sslectod spots to prove cone
| tinuity of the clay between drill holes,
eese Further ceramic testing of rupresentative ssmples from
1 and 2 abeve, ‘

seee Adjustment of claim boundar

HGMBHA
20,6,1967
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grains

Sond-wellrouvnde
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silica groips
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CAMRIAN- KANMANTOO GROUP
Lo dertiary Weothering - ...

= Discolovred Hoolin ;
w{Cloy, Well rovnded

e el N

e TSN L T L N 4 et CNED T DUV AUDINALTA -
* _ N o ' NO. |
1OGGF AUGER _ DRILL HOLE 064
PRCJECT 'SPRINGTON KADLIN-CLAY PROSPECTHirerAUST. INDMIN LD, 1S EET--OF-Lnc
LOCATION 3 MILES WEST SPRINGTON . . L Sec.l6b Hd PARA WIRRA
" FEATURE - Depth3LFTR.LO99 Coords. )
. f oot ~ (3 -l > X 75/;,(,“..,- - -
SOIL TYPE SIEEI T |58] SOIL DESCRIPTION §§§gggg “
wla D i i oy
GEOLOGICAL DESCRIPTION [2 Wity §0 1821 GrouP name  [zibleat  REMARKS~<ne
R (o1 R0 0w . 4 » S&F0 34 o
TOPSOIL - SAND-medlum grained 25],| ;'
. e : Jllf, . - R R
CLAY - Rad browsm, khaki |- .
mottled. M;gh pla'sh'city. 2] I

CLAY » 3% fine groined . & |

sond 3% muscdvite.Pale
grey h;'gh Pla.s‘f‘:bifyf~

o

<%

G

!
Vi

iy

T,

oo

lll[l{!!l“!ﬂ(l

Tl
i

13

In
iy ‘

it
r\“

{CLAY - 5% - Fire grained .

| sand ~ High plq:h?_l’f.y

“Yellow brown.:

22

KADLIN
LAY
SECTION.

“ ¥ kg

END OF HOLE. 34+-OFT. _ ']

. B AT . .

Ly

1 st d
=)

_ - 1 b
TYPE OF SAMPLE {HYDROLOGY - {CONSISTENCY [REL.DENSITY] MOISTURE J pi g o /2%, _.|Logged Mason,
Open Tube ... Water cut..... %1 V8 Very Soft ““Vi-Very LoosgH-Humid:- | Type Gemeco ..| Dale 6 March
Sealed Tube.... B [Stotic feval... ... 18- Soff {L-Loose “iD-Damp | Drillsr.Stummer Drown * mason
Auger borrel B3 [Supply. ... .- IF-Firm C~Compact M-Moilst | Started.2/fab &7 Traced TW
Slush pump... Anu‘ys'ts(p,um) Dl 1S5S D-Dense W-Wet Finished. 2/ 7b 47| Checked
i a<+Watar level.  [VStVery SHI{VD-Ver yDense S-Saturated|panl 55766 | VerticolScalk




PRCIECT SPRINGTON KADLIN CLAY DEPDS
LCTATION 3 MILES WEST,
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| Discolovrad I(aolth“
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No. |

LOGOF  AUGER DRILL HOLE (g@ -
PRC.ECT SPRINGTON KAOLIN CLAY DEPOSI‘T. Hz'-erAUST.lND MIN.LTD. SHEEIJ OF...

LOCATICN 3MDLES WEST 5PRINGTON Lo -~ Secues ka PARA WIRRA
R FEATURE Depth 3LFHRL. 998 Coords
* . . oblzr|2 [ad =5 Pl e
ol SOIL TYPE WIIE| T SOIL DESCRIPTION [Esiizje® -
- ZERwl B0 |28 © EEREEE REMARKS
2, - , 4 B o >;
.| sEOLeGIcAL DisCRIPTION G WS §O 82| GROUP NAME 285
O al°~16" |ob e
: ,v'opsau. ’ 2 12T gm| SAND ~fine groined -25%|
: : Iy sm‘ S!'.c/ag Dark brown.’ >
,CLAV*S%mcdlum rainad -
| sond. High Pla.rhcg Yellow)
brown ~brown rmditled.
CLAY=10% fing graincd san CTKAOLIN
Moderate # . 1. ; E
e o E e i o) ey T
{Sond-wellrovnded | & =07 | .| SAND-Fincto medivm | | 1| SECTION .,
{8llico = 3% angular’ = = 1 =" | groined - i5% cloy.Pale. ot
black hemgtite, . I DR RYTT B gr‘cyfo 4 ghf Lgrecnlowcr/ - 8
L R PP 'nbwn ¥
T, ORI
i I R T S
1 e : 3 IR VLA
S _ 3 EES S
Q . e B T
Q' SN N - ‘m_'."a"._~
Q. T \«;\ i ’_. E : .'. .
E s :[f N . {—-: ‘\
18 . L R
[ - - S ol s |
IT| ¢ el [ 2gaE)
I V| Polegreen dueto ER) R RO S
S L. preserve of 5% y B DS e ]
2 8 | domouvrite. STy By PO R
<8 | - Lo P gt [
. kk . . iy IR s IERE .
t . ® n
> Graval frogmaents'| | 490, {OGRAVEL=~30% meadivm
§ s mdunafzd sand.#ona © 1P groined sdnd. Smoll ]
2 2 B 28] 0. amount of clay. Pole yellowy' |1
o 1 oot sealep| T T ]
E]‘" ”f‘:'o'o.e' g . STy ala 2
g, R {20} A
1. . E ..'.o.b: » - i
: T Jost 10
N S 120} . g 119
2 Sl"qnd-we/(raunded 30-. SAND -~ 30% cloy ~ 1w - |. 33 HAOLIN
| sitico grermns, o T e, pPlasticity - Pale yellow, -1 . -1 |23 CLAY .
. R P 1= =sc!|t T T e lsecTion,
o R Y. . . - - A .
: Tl T B . e
1 : 1.
o
- o o P
SR e D
t ¢ -~
- e 4
'.,j , ' k,('.’_w:-

HYDROLOGY .. |CONSISTENCY [REL.DENSITY] MOISTURE
Water cut o[-0 V8- VerySoﬂ “iV-Very LooseH-Humid ©
Static km...... 45-Foft. - 1l-Loose  iD-Damp:.
d [Supply, ... eI =Fipm 16=Compact ‘M-Molist *
A““‘.“‘-”IP-P-‘“) 4 .>..*5uff D-Deneg  Wewet i)

~—Watar level VSWzrySﬂ?fVD‘Vzr_yi)mszS-Squrafcd pLANi
l l Dﬂ*'\ tde Llmand . e b - e -

'y

& N X4



. - . . ; NO. I A
LOGOF  AUGER  DRILL HOLE (g7
PR7.£07 SPRINGTON KAOLIN CLAY PROSPEGT  inirerAUSTIND.MIN, LTD. [SHEET-1 OF.d...
LOCATION 3 MILES WEST SPRINGTON . Sci 166 ~c PARA WIRRA
. FEATLRET Depth36FT R.L.10OI Coords
T . r O:IA < QS . . ?_E'du'— o X
i SQOIL TYPE Zl‘f f—-t-' EO Sa SOIL DESCRIPTION 5?%55:‘ 1
o amira presp prpn B W L0 103 ! FaLEE> REMARKS .
LCGICAL DESC P»-»’!;.q-—?}‘j'l.' a .0y GROUP NAME 24;55‘u i . L
: ) L] el KCHIN K01 53353+ ~ ]
ToRTOIL e rgen | T M Spapine gramed Browm S ] =
1 Bsoll horizon : T CH| AY -5% finegrained ¥ :
e 1 —=| .| Sand. HighPlaXficity. &hoki| : :
A= = 1ond yellow brown rotf/ed] 1 ! a
T b i moteil x|
B . : ~== - ) & 3 ) : B
| GRAVEL Frogmeris 950B|lGC | GRAVEL-30% Cloy, high | |} 1. ‘
| mainly gquertz some B ") plasticity ~frhoki, red browri Qx| !
hemotifte. . - , 50 & mofflad “10-30m.m diomaefer. | S
o | Moolin Cloy. . ¢ ~d_ oL €Ay - 35% medivm 1 11 HAoLin
Y Rovnded Silica - .. : _.1 grovned sond. Low to o qe | CLAY ;
{greins. -(roderate plasticity. White| 1 7Y SECTION, .
5 R S Mo a .; :{“ S “
n‘ “ »
13 :
ﬁ Keoolin Cloy. . .. ==\ C L CLAY “25% medivm |-
g 1 | Rovnded Silico . Aim =~ 11 A groingd sond. Moderoite
= k| greoins. " AT \CH | Plosticity . Pole Pink. . -
1z < s = 45 s
53 s 2:."*,‘- LI T R [T
1Z o - 5_—.—' = . : K . SR A
jxa 1=
1< [ it - E
o W | Hoolin Clo Lo e CLAY 15 ¥ medium :
g &= | rovndad silica 4= |CH | groined sond. High R A
s groins ., - 1T | plosticity. Yallow. . .| e
s R N far S P B
- - AaA= - k;
ol =)o i A
. 3 ’ .‘ ¥ 35.‘ —-—_::— v - [!,' ‘,:
= ' |
., "ENDOFBORE 360 FF,. | | | i- . ]
. . . - Lt 2o < . 1 v ST A
: "‘!.l: : 'l;l.' S I f\:‘
! R
] * ; g ‘,: - ' é"‘ .t\‘: E
f- ‘_‘ ‘l “ '.‘ ‘ ':
* i ‘ i AR k . s
R TR P g ' ’ A
S . ) . = ;,'
] :; NE V":k‘.« ) .:: < N T o L P .o L “» - ’ J hi" 1 H
| TYPE OF SAMPLE |HYDROLOGY .. 4CONSISTENCY RELDENSITY) MOISTURE |piont No 194+ .+|Logged Mason
GptflTubz qWoter cut 250 q,VS-Ver_ySo'ft #MLVery LooseH-Humid « .| Type Gemeo. Date
b Seoied Tube . Stotic level.:] .18-Boft - iL-Loose - D-Damp: - |Drillsr.stummei Drown’
% jAuger barrel.. Supfn_v’, {F-Firm . |C~Compact M-Moist - |Slorted21 FEOEY
Slush pump... A"“M";{P?‘;‘) '5‘ {SESUFf ~'D-Dense W-wet . “|Finished. 2/ FAS Veriial
& - Water level. - VSiVery SHffYD-VeryDense S-Sat: r-atcd* 85769 :
.o ICasing - B 17 ¥bater u-un.-'.)-l’ i b seiSSg s w»ﬁ?“" u-~u7~ ~




_ . —_ — - DR e I S SR Y - ""‘r }
l0GOF  AUGER DRILL HoLe 068 (M| 2

.IIT SPRINGTON KAOLIN CLAY: DEPOSIT *°  Hirer AUST.IND. MIN.LTD. SHEET~‘~~-°F‘~‘

ZATION 3MlLES WEST SPRINGTON

Sec.166 +3 PARA WIRRA

FIaTURE - Depth 36FTR.L.997 Coords
- SQ!L TYPE QuZrlz 58/ SOIL DESCRIPTION
= i) <
7 JGECLTSiCAL DESCRS PTION 1g JWEy &8 i%; GROUP NAME
j L ARy ~ 2]
i e P T il
S At 7 la
8 Soil Hor;z-on i— Z—ICH ] CLAY-5% fine grdlncd sa
B —t filgh fiashcny - Yallow bro
s ==
- ==
E§§ . -
£ . ' —
3 : T R gl :
T K P L . a :
Probobly red and 1. & "It U1 I caAnD- mediorn orained | #AOLIN:
=1 Fhte a/fernaﬁny § e A — sc 1 2OR L - bBrown 21 LAY
Bards less 10mmithick R L

3 o sk cilowfladl'clfg;

svgll rovnded silico
Groins. Kaol(b Tloy

well rovnded Silica

: : SAND-nedivm na:nad
: { groins, Koolin Clay, ’

- whi

CLAY-20% Medivm groired -

Sard. White . Moderote Yo [l
High Plosticity. - .
CLAY~ 30-&0, Finecto
smedivm grainad Jand

CAMBRIAN - FANMANT GO
- Tertiary Weathering

I Date) -



E

oG OF

AUGER
PRCIECT SPRINGTON KAOLIN CLAY PROSPECT
LOCATION 3MILES WEST SPRINGTON

DRILL HOLE

Hirer AUST.IND. MIN. LTD.
=~ Sec. 166 ra PARA WIRRA'

NO. l O

063

SHEET.-.L..OF... ...

- FEATURE : Depth 30 Fr R.L.1000 Coords

i AN d < . o o

: SOIL TYPE  8uiIb|T |58/SOIL DESCRIPTION [fzzl? -
: b Qo b .
seotocical bescriprion 2 lwt 9821 croup NamE  [28REcs - REMARKS
- iudo" ® oh 8:"58;"5’ )
JL = 7/ I3 N To foy ~
D organic maten ot - | - Ao | SM| SAND T S g co - S T
B Soil Horizon, +-2~~|CH] CLAY =~ 3% sord - yeliow
e o 1=~ | b_ro:ovn..High Plosticity . b
'y % ERR M= . S nio
< Bl I Tl cL CLAY-ZO%sdnd-»moderafc
Q- -0 L | plasticity < Red brown,yell{ '}
» - A byl ow brown moiflcd. i
wy > ca ] - ’ o A
[+ 4 . ‘. . - — A
T - : o CLAY-%5% medivm grained
§ ‘ . s 1:_'7_"‘_‘_: CL‘ sond., Grey-whlfe lcgw .
g Sub dcd quar-fz R ;D;—o. g{“%:VhLl ~20. Jiometer
i L <=2 0 dicy, <

x gubﬁgs - : o P60 {orown cldq.Modergk P/a_sftcdu

Haolin Clo'y-Roundcd .:JD'— -~ icL CLAY~ 40% sord medivm - = éffAD)l;lN :

:lll co gram:

-

haemoltite coated ..
slhca‘graln: s

i

Haolin Cloy- rovnded | :

-Kaolin clo roundcd
- :lllca grains,

* KANMANTOO GROUP.
“TERTIARY WEATHERING.

~ CAMBRIAN

. Pla:h'ct’fy

rafned Grcy whn‘e - Low

A secrion.

g

j
CLAY - 30% medivm grained
sand - Pale pink . Low fo
moderate qu:hct'fy,

:

g Occas:onal LPuar z
] lO-:Omm dlameftr".

CLAY =154 medivm gr-a:n-
ed sond.White. Mod¢
+o high. Ia.s'flclf

DLLADJ‘E?
LEVEL BELOW

&

WoLE
N WATE
2.4 +0

Lhodo s,

TYPE OF SAMPLE. -

HYDROLOGY

"+ JCONSISTENCY

ELDENSITY|- MOISTURE

OpenTune

3 *
ifmsirme

Water-eat . L

Scaied Tube,. i1Stortic lcvc!...
Auger borrel. Suppiy.
Slush pump... Anabmg(agm)

i~ Water level.
F 2R O T, \ s a

. ,!vs Ver:ySoﬂ
5-goft -

Firm
AT

N

;L*Loose D-*Dcmp
]C-Compud M-Moist -

D-~Dense W-Wet |

'3 StVery StiffVD-Ver yDense S~ Saturated
“e ma - i « - -

‘M:VeryLooseH~Humid -

{ Type Gemeco.2} Ddle 3 Mar'l"

DrillerStunmmer] Drown ‘Mason
‘S*urfcd-::.l»‘cb& Yroced T W

Finishad. 22 Feb 6% Checked :
Verticol Sco'!e

Pk o BE

PLAN|s5 77/ | VS




. - , : \ NO. s
. 10GOF AUGER DRILLHOLE 070 22
PRC.£CT SPRINGTON KADLIN CLAY DEPOSIT. '~ HircrAUST.IND.MIN.LTD SHEET*L*OF"“"""-
LOCATICN 3M!LES WEST SPRINGTON , ‘ .. Secl66 +d PARA WIRRA
g FEATURD - LA szth:B OFR.L.998 Coords
. ool & = > ; ]
| soiL TYPE  oulEE| T -|S8|SOIL DESCRIPTION %“gé’ﬂ
! ; e L i 7e s B i .
GEOLOGICAL mcw o8 % Sl §918§ GROUP NAME fsouzicg  REMARKS
: ok o~ lon $33534
ggo ﬂnagmmed—Brawng x
Clﬁ)’ S% finegrained “

CLA Y *5 Z¥ine ramed .sandih

1ess weatheréd Beorock .,

‘Woter cut,

{Stoticlevel

{Suoply’

Analysis(ppm) . : 22 e
E.._Wa%er level. S*W'W'ySﬂfWD‘Vzr_yDense&sgturand PLAN ss'n;z

iDo u.. 1 Yom omad g g
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AUGER

DRILL HOLE
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NG ]

071

SHEET_1LOF L. |-

PRC.ECT SPRINGTON KAOLIN CLAY .DEPOSIT. ° " Hirer AUST /IND. MIN.LTD. ¢
LOCATION 3 MILES WEST SPRINGTON . Sec.l66 ~d PARA WIRRA
. FEATURE Depih 15-0FIR.L. 999 Coords .
- N N T o . Tl o
» i wd Pt - L H-
ol soiL Tyee SLIEEI T |SQ!SOIL DESCRIPTION [25¥ziad
? e o . ) : LLiekE .
7 Jesotosicar pescrierion & Jw{ $9 1821 'GrROUP NAME  [E3E5ED - REMARK:S“»:
I f we®~lo” lon e Ll -
i i CH CLAY-10LFine sond - Brown )
da Y — +o Red brown. High plos- A
; §'§ 1——1| " | ¥elty. Granvier Fextvea, ’
igszn‘ e {o 4= ' . AT
N I = 17 4
igz( R s N o . . "
= ol gi=T o e
Silico and hzmaﬂfe B <'TllsC | sSAnD-Z0y clay~palz -
g ., |sond particles. Well, I | pink. low o modzr-a'f'z
S g, | rovnded gr'a/n: i 4" . plashc:fy : B
k L . . —t ]
:ﬂEit : v s MR -
B F ¥ N : f}l A & e 2
<< o SRR e Pl R
= LY 1. . A .
RS A LR Y- A e
s b Sond is silica. L B )7 CLAY'JO/- Fine gramed “
iz gy | fleelin:tlay. ~ - 77 4t (e || Sand. White moderote - Lo o3
< é . © S S IR 1 —1 . ]%e h{ghpla:hct{y 'SECTION.
iz ¥ —
jo = SR R T
E\«L . . “ z . : — R B
i(«ﬁ ; o i — "1 . - 4
A = S I ’Quarf'z fragmcnf; Ba
' £END OF HOLE. 150 £,

l.ll‘J'l‘All'l‘l’-Al"l‘“‘li"il"i<‘ll'lDVIA"';.AA

NI W NS T U IV EPENE I I W IR I P PO

: TYPE OF SAMPLE |HYDROLOGY - CON§ISTENCY REL.DENSITY] MOISTURE Plant No le'-n.. '—03903 mso“
3 th{!Tubz {Water cut . .,.....;VS-Ve‘rySoftf Vl:Vzr‘_yLDOSEH‘Humid Type ‘Gamnco.{Dale 2 maFg
“15eoied Tuve . B4 [Stotic !zvcl =..0§5-8oft “iL-Loose - D—Dcmp * Dnl!crsrummarom *Masor
{1 Auger borrel B2 {Supply. .. ~1-'lrm o C~Compact “M-Moist’ 'Sloﬁcdzzﬁssa Traced T W
1 8lugh pump.. Anglysis(p.p.m) SESUFf - !D-Dense W-Wet ¢ |Fnisheda2 /e Checked =
Cosing g=Walsr lovel. : VSiory SHFIVD-Very DenseS-SaturctealpLan]s5773 [VerTssIBEete

el




- S = e m m e e o ey Y "’
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LOGOF AUGER DRILL HoLk 072 .. -
e . 'SHEE
PRCIECT SPRINGTON KAOLIN CLAY PROSPECT. Himer AUSTIND MIN.LTD. SH _I;_of.l_‘,.‘
LOCATICN 3 MILES WEST SPRINGTON. Scclbb ~: PARA WIRRA
. FEATURE ‘ Depth 30-0FR.L. 996 Coords
- y 5 =12 a3 . g
-~ SOIL TYPE .. Buick Z o |58 SOIL DESCRIPTION [F2azad
, 5 e Zwiele S
- | GEDLOGICAL DESCRIPTION 2 1w’y £0 '82| GROUP NAME  |352hlsy  REMARKS
- . A o Sl tod > " 23956133 :
S . g & [&] Ou O IO t
= { 70PSOIL ~ Iitile . T y o IS SM SAND Fime groined-Dor v Q
jorgaornicnatter. 3. =7 |brown. 257 54‘/”1‘.( R - :
4 " ‘,‘n." . i ' ) ;
I L > . LT >t . .
B Soil . Horizon CLAY - High plasticify-2% 7 . o .
B : sand. b'ghfizmwn. M ;‘ Q :
GRAVEL-Average tpm‘a-; diogm! X ;
| CLAY - High plasticity -5%| ; KAOLIN .
qsqnc'.vt’z/fefopa/e grey.l LAy -S. L
| SaND- 407, Kaolin clay. Y SECTION Fr
o medivm grained sorid.-| 4l ¥ . - e T
{white. SRR e S .
.SAND - 30%Kaolin cla '
and olarmovrite Medivm |~y
{tocovrse sand. FPole green. 1
SAND-IS% silf. Pole Browr) 1
.- |-Ffine grained sand. ;. I
l'S'GAND-)OZ Haolirn ck; 7 = =]
_ e Whife - fine ned sond. | -
| Sand porticles : SAND ~ k5% clay and silf. |-
pink.in colour . -Pink-Fine grained sand.
4 gither hemotite: B N Low to moderate plas~ 1|
|eoated quartz_ e tieiy
. h."‘ )‘

" CAMB RIAN - KANMANTOD GROUP

Te rfl-:fary Weo fhi}-(gay"

§=r
O : 5 Pt sC SAND =4 D% cloy ond silt, =
. 4 41 Pole yel/low -~ Fre grained]
- : 22 | $prd ~Moderote plastic-
= T e
: 30— “-‘
A o i - END OF HOLE _FO-O F#,..
B : ,‘_4 ¥ 3 .‘ " : S
-] ,
o - ;‘?:
Y A;;. N
- rrd
. 4 R
. iy : i s '
. . ;: - - ) N -.."' .
- - ‘: ’.l’
. S Ee I e S R B S
» - 22N A T ¥ - T 4 F it i
TYPE OF. : i ‘ 4 ) R y .
e £ OF. SAMPLE HYDROLOGY - congsrancﬂnsm:sn&m MOISTURE |pions N g ..|Logged m.c.mason|
e gptp};b: - (Water cut L0 T UWSVery Soft “WI-Very LooseH-Humid - |Type GEMco.|Date 2 Mors7]
“- | SediedTube.. B ' '

Auger borrel [
Slush pump...

& e foman e

Stotic level...
Supply . ,:. .

N Analysis(ppm)

-15-Boft’

F~Firm'."
SESUfFf -

g—Water level.
P S I Y .

{VStVery StiffYD-VeryDense S-Saturated

- {C~Compact M-Moist .

. JL-Loose " iD-Damp

" 'D-Dense W-wet

DrillerSTuMMER] Drown*M.G.MA

‘Slorted22 FE 6l
Finished.22 #Ep 47

Traced Jw
Checked:

pLaNlss774 [VerticaScale |
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FOGOF  AUGER  DRILL HOLE 078 v | 1O

PRC.ZCT SPRINGTON KAOLIN €LAY PROSPECT.  Hircr AUSTIND.MIN. LTD SHEETL-OF.L...
, LOCATION 3MILES WEST SPRINGTON. Scc 166 rs PARA WIRRA.
. FEATURE Depth 24 FTR.L. 984 Coords
- omlrr|¥ Jaz : Szt o
: SOIL TYPE.  SLZHIT |S2ISOIL DESCRIPTION [E%%®
.l LeiaulZo|ag)” ZEEEES REMARKS
- | GEDLOGICAL DESCRIPTION |9 Wi+ 2 © @€| "GROUP NAME 2253154
U L=l jon! . SE307 7. :
A N R R Y e O N Y Y B raimes badpesid |3z |
: v 2 | B Soil Horizor, . i 4= CH | CLAY-10% Fine gra/med y
’?"g i = e 1= | sond. High plasticity.
::,gga\ ST o 1= Khaki; pole brovn “motst Tix 5
gz R IEE e T - ~ i z
t:u L dﬁ.——: -4 T * g

| #eolin Clog. . T TI==< CLAY - 1D, fine grained 1. | RAOLIN
‘ - L B X et sand.Highplash'cify.‘ CLAY R

Spuin pé'/e-gr-z .

n

{

f
o
x

T - Y L e
- -

R _;' A= | CH CLAY =~ IS5 finegrained
U ‘d -~ 1 | sanrnd, H/'gh.F/a reity.

o —— | Browrn and green

T .| mottled. -

{
|

i T |CHICEAY 5T Fegrained
1o i - sand. Moderateto bigh,
== | plasticity. Very Pale yell-

| omv.

1970

vy CH| CLAY 251, fine grained
. sand. Moderote plostic-
) S B lofy°YG//Owbrown. =

L
]
' 3
rh

MBRIAN - RANMAT 700 GROUA—
 TERTIARY . WEATHERING . .
M
"

o et e i
0’

. : = Tl Syl CLAY ~ 20 fine grained
o e 28 72T CH sond. Moa/eragfc plos -
. I A boulbdy ticity. Pale Yellow,

"CA
'
1
1!

-

B - —

.' - c R .t e . - " - . Y
Sand QOI.actinolifel ' .-l "I .: SC | SAND-30%c/oy -Tow plas-
Dork green.: 1 I R o . gﬁ’,’é’;@&d‘“‘" grained. Vel
] Lo - 5 | | ENDOFHOLE 24-0F#
g | el . N
s » i __;; E FE o
T : T .
,ﬁl ‘“ o :' R .',‘ ©
o : ..*_.' L ] E
R 1
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A, ' Composite Zample,  Ref, A,1313/67 (Mle Eo.)
Report CE,.2347/67

Hole No.  Erom Ie Exem. o
1 6.0 4.0 10 4.0 22,0

2 ho 36,0 ' 3.0 90,6

3 7.6 23,0 12 X 30,0
& { 6.0 21,0 13 g 7.0 2%.?
28,0 36,0 25.0 50,0

5 17,0 19.5 15 i 5,0 9.3
6 §m.o 17.0 20,0 30,0
1.0 3.0 17 { 8.0 16,0

7 10,0 15,0 {(18.¢ 50,0

ARY FIRING TEST

The sample as received was a creem colour, and the ro=
quest for full ceramic investigatien, if warramied, euegested
that the use of this materinl ir whiteware was envisaged, The
sample was theefore prepared by wveahing, @ preoocedure that would
aot be used for brick clays,

1300 g, of the sampie wwre mized with 10 1, of diastilied
water, The mixture was ccreemed on 8 170-mesh BSS screen, The
oversize waterial wes dried and weighed smd amounted to 28,55 ef
the original ssmple. The undersisme was allowed to attle, 1.5 1.
of water were syphoned off, and tho residue was dried em a
plaster sinb to a suiltable moisture content for extrusion,

The prepared sample was extruded mom-de-aired at 235.0%
moisture, The extruded columm was smooth, veak and of dow
Plastioity, Cere orecks developed im specimens euz {frem tho
extruded columm after drying at reom temperature for 16 hours,
The cracks increased on further drying at 502C for 8 hours end
105°C for 16 hours, The drying shrinkage was 6.,0%,

o The dry specimens were £ind in §9@8 é%am over the range
800-1200 ©, and a set of fired spocimens is submitted to indicate

the fired appearance, jlsasurements of Srimg shrinkage and 20
hour cold water absorption were msde on the figed specimens, ap:.
the results are shown in the talle,
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'f’g?. Piring %Wge uﬁ'&'&t Remarks
800 140 23.2 Pink, swexy My‘.
- core cracks :

850 1.6 | 22,2 do,
‘900 2.1 ' 22.1 = \

. 950 2,6 21,8 Pink, hard, core cracks
1060 3.1 21.2 deo,
1050 &na ‘709 '»ﬁ;
1160 9.5 8.7 : .
1150 10,5 | 59 u@segfm. m. core
1200 11,8 2,0 Light brown, hard, viirie

fied, ocore cracks,

mu clay ie not suitable for use in m'kmm.wmg
to 1ts fired colour, It might, howsver, find application in the
heavy day industry, particularly for the manufacture of buliding
bricke, The apamll sample submitted bas all beem used, so that
no further teosts can be made, but if & Lrickemeking clay is re-
guired in the area, thiz materisl would be worth further investi-
gatisn,
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Carried cut by Ceramice 8#&%. AMDEL
Report CE.2406/67 ‘ -

1. CE.2077 (A.1353/67) 2. CE.2078 (A.1354/67)
Vhite High grede Clay,. : Brown Esslin Clay,

1 6.0 10,0 !

2 b0 15.0 2 :

3 7.0 23.0 & 28,0 36,0

b Ce0 21,0 6 1s.0 3.0

8 10,0 15,0 1o b0 22,0

13 7.0 120 11 3.6 0.0

15 - 540 9.0 12 6.0 30,0

17 8,0 16,0 13 23,06 = 30,0
15 20,0 36.0
17 18,0 30,0

m.ntcmlmmmummwmwwmn
18-meah BSE, and mm-aa fairly high propertion of coarse

grit,

o@lg ebsorbed water s @nd vas extruded
mda—aw %4 medsture content to form a weak colusn,

low in plasticity and free fyom dog ears or oragks, The mmterial
dried wi t cracking aftor 16 hours &t rocm temperaturse, % .

hours at 40°C, and 16 hours at 165’@ Drying shrinkage {at

27,49 molisturs centent) = 4,04, Cyldndrigel specimeans wor ors cut
fmthuum&eelm.m fired in 50°C stepa from 8OO C te
1200°C, Piring shrinkage and 2h-hour cold water absorpiion

medsurements were carried ont en the fired specimens and the

- follewing wesults obiained,
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ng@. Firing §§x1nka§e E&A%o?fwcold'watar Commments
800 03 29.6 Pale pink, chalky
850 .5 29,6 . . ®
900 0.5 | 29,2 w " "
950 2.5 28.6 " ® "
1000 2.5 28,6 ® o ®
1050 2.5 28,2 _ Cream, hard

1160 3.0 25,6 . » "

1150 7.2 17.6 ® .

1200 10.2 | 12,6 T

Iwo sots of specimens are supplied shoviag the fired
colour and temperature range, )

(2) cma078

The material greund easily to minus 18<mesh BES apnd
eonta:lned & asall amount of fine grit,

The sample absorbed water readily, and was extruded nems
de-aired at 23,2% moisture content to form a very weak, short
column, low in plasticity and free from dog-ears or cracks, The
material dried w:tthgut cracking after 16 hgm at room tempesrte
ture, 8 hours at 40°C, and 16 hours at 105°C,

Drying Shrinkage (at 23.2% moisturs content) = 6,54,
Cyundrieal specimmns were cnt from the extruded columms and
fired im 50°C steps from 800%C te 1200°9C, Firing shrinkago
and 24-hour cold water absorption measurements were carried out
on the fired specimens and the follewing msults ebtained,

Temp, Firing Shrinkege zk-ﬁear Cold ﬁatar Comments

% < Stiov

800 1.3 20,7 Lit red, slightly
| chalky,

850 1.3 19.4 do,

900 1.3 | 19.0 o

950 1.3 ' 19.0 Light red, hard

1000 1.3 ' 18,5 do,

1050 3.6 ‘ 15,6 .

1100 6.2 9.3 | ®

1150 7.7 6.7 Dark grey, bard

L1200 9.8 3.3 Browa m. hard

Two sets of speemms are supplied showing the fired
colour and temperature ramnge,

The doterminetion of alumira was carried eut by our
Analytical Bection, and the fellowing results obtained,

Bample }1) CE2077 : 29.1
Sample (2)) <CEB2078 25.4



A reprosentative Mle ef the saterials was props
sedinre set eut in ASTH mmtm

The white cley (grmv) may be ammua for Mﬂe%w
use and 4¢ 1s possible that & high Wa refractory am eould
bo ebtained frem the material by washis

The brewn clay (2078 would not be suitable f@r use
in refractories, It e@m probably be used feog the wanuls
ef light coloured building bricks {ired at $50 G,
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Testing of saupls from bulldoser cut, Sectiom 166, Hd,
Para ¥Wirra carried eut &r Australien Industrial Minerais K.L. by
Honporite Pty, Ltd.,, lMelbourne,

Assay for Alumina by R, Glagao 38,4% A1.0,.

HHITE CLAY

Further te our letter of the 9th September relative to
the sample of white clay you forwarded to us for test, wve now have
Pleasure in reporting as followsi-

Fusion Point - Standard Orton Cone 3 = 1760°C

| e 3200%
Screen inalysis - (Vashed sample as received)
Retained 2/8 8,5%
1/h 5.6
3/16 3.9
8 16,6
22 330‘ .
Ly 8.4
a5 9.8
160 1.6
200 : C.2
=200 26,8

The washing mothod of scresn anilysis indicates the low
slaking characteristic of the matcrial,

Induraetion has taken place « possibly hydrothermal -
causing hardening with resulting low plasticity characteristics,

Sereen Anmlysiz ef rﬁpmmtativa sazple of the clay
ground to =80 mesh,

- 8% ¢« 100 ™ §.a / :
4 200 24,0 ‘
- 200 7306 ’ \\‘,.-

The clay could be readily ground im a closed circuit
disintegrator mill to the degree ¢f fineness desired,

Modsture Content @ 1.75%

Ignition lLoss = 11.28% -

This indicates that the clay « a kaolinite type is in a
hydrated ferm,

Shrinkages - Linear - Wet to dry ™ 0.5%
Dry to fired M00%c, =  13.4%

EKaolinite mygelau\m high Vshrtnkag@ is characteristic of

Vorkkabllity & Pleaticity - 100 parts of the ground clay
and 15 parts of water by weight gave a slightly plastic mouldable
mix,

Conclusions - Based on the above the clay is essemntiale
ly a EKaolinitic type of relatively lov plaaticity, low flux and
izmpurity comtent and high refractoriness end should preve
effective in Ceramie product applications where a Kaolin of this
type is applicable,



S.A, DEPT, OF MINES 062

Ll

Carried out by Ataka (Aust,) Pty. Léd.
fe# Auat, Industriel MHieverals N.%,

Sample from bulldoser trench,
Section 166, Hd, Para Wirre
December, 1966, |

IEST RESULT

Refractriness (8.K,) 35

Minmeral Compesition: Kaglinite

Appearances From visual inaspection the sample

shows in colour of white/grey-white,
Ie conform to clay composed with a
fine material of under § om, in size
and shows golour of white/grey-white,

ig. loss i4,3%
Linear contraction co-efficlency 16,7%
Porosity ~ 15.3%
Pulk Demsity '

. 2A7%
Appearance; White in colour .
%o 4iren spot canm be
found

8liht cracks,
tested by 'agm" Electric Fummnaceo
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BOREHOLE NUMBER 99,000E/100,000 N. (AUSTRAL GEO)

AUSTRAL GEOPROSPECTORS

CUMULATIVE FOOTAGE.
24!

RGP

Spudded in 1 p.m.

/

/

26th September, 1968

% Recovery 57.
CL P

DEPTH DRILLED CORE RECOVERED REMARKS
O - 6f Not cored Brown red lateritic soil.
6' - 713n Al T Compact core - grey white
‘ clay with red specking and
iron stained joint surfaces.
7'3" -~ 8ten 2n Material as above.
816" -~ 919N - 3n Brown red laterite -
: i - probably fallen down hole.
9ton - 1110" " 1' 3" .~ Good white clay somewhat
‘ - sandy. Slight iron staining
upper part. ' :
110" - 12t 3n 1t 3w {  White clay with red iron
' ' 7 specking.
1273" - 1316 1 Lree Greenish clay with heavy
‘ iron staining.
136" - 141%9n 10w : Greenish clay with iron
Ve : specking.
149" = 16'0" 1y 2n Greenish clay with iron stain-
R ing upper part. '
16'0" ~ 17t3n 3n Water at this level. ‘Off
- white clay with iron specking.
17v3n - 18'6ﬁ - 10n Gieenish white clay with small
'y black flecks.
~ 18'6ﬁ - 19t9n 1¢ on as above.
19'9" - 24'0n 1 6" White kaolinised sandstone,
‘ i ' very friable with heavy iron~»
staining in veins.
Total cored 18% - O'" . , Total recov.
- A 10' 2".




_ 'I&' . ,l P — ¥
C.F. 73
() - 2 -
BOREHOLE NUMBER 99000E/100,000 N (A.G.P. 1) ctd.
27th September, 1968
DEPTH DRILLED ' CORE RECOVERED ' REMARKS ’
24' - 25! o on Off white clayey sandstone,
red and black specking.-
25t - 29! ' 37 1o Soft core, grey kaolinised
' sandstone, greenish in lower
part. ’

This portion about 29' redrilled (PTO)

29{ - 34" _ 51 on 216" greenish clayey sandstone
- 216" brown yellow clayey
Lo ‘ . » . sandstone.

341 © 42! . 41 11v X Upper part brown yellow clay
: ' with greyish lower part.
42' - 44" o 20 on. Variegated yellow, grey and

- pink sandstone.

441 - 477 ~ 3 onm Pink, grey and yellow
. ' sandstones.

477 - 56! - 1 11w T Pale green thixotropic mud
‘ o during drilling. Solid core
‘ shows off white sandstone with
plentiful green veinlets.

50! - 59" “ 3% 10M Light green sand slurry upper
' ' part. Lower part white and
green sandstone.

501 -~ 64" ‘ 2 gn . Grey green kaolinised sand-
' : AL . stone with slight iron
staining in lower part.

641" - 697 41 5n Green brown slurry upper part.

‘Core of hard greenish quart-
N ~ zite slightly altered.
69+ - 71! 17 10v Hard whitish quartzite with

1/4" dark bands.
Changed to diamond bit; truck
engine packed up 4 p.m.
711 - 731 . 2v on Green banded quartzite,
, '~ very hard. .
: v ’ Hole stopped - diamond bit
' ruined.

.

Recovery from 29' - 73° was 3117 i.e. 72%




- ..

‘. § : ,‘ S : ‘,'. " N . "- .. "“ . o . - T . -
volSiabibnkly A o a TP u e it L1-1~“~.4.,~.L'«<"~i‘ RSN VIEWEO TN AT W SRS LeM L RPN Ja s L1

_\x ¥ i

: L e=e 3 —--- , \ C.F. 102'6"

. v . ’
BOREHOLE NUMBER 99000E/100,000N (AGPl REDRILL)

DEPTH DRILLED CORE RECOVERED REMARKS

Commenced 13.00 (28/9/68)
Finished 16.30 (28/9.68)

Drill moved 10 ft. to north of peg and the top 30! was redrilled.

0 - 36" | - Not cored =  Red lateritic overburden.
316" - 416" 1t on White clay badly iron stained.
416" - 516" 11n ' As above. <~
5161 - 616" an ' Off white compact clay, some tree
roots.
616" - 810 ' on Off white clay.
gtom 0 9tém - 1' OW | Off white clay.
916" - 11'O" . 1v 2w nooon n with iron specking.
110" - 1216" 1t 2w o n n ' clay with slight green
~ S specking.
126" - 16'6" 2t 4n : Off white sandy clay, minor
' iron specking.
16'6" - 19'6" TR A Off white clay, increasing green
‘ ' ‘ veining.
1916" -=20t6" 10* oOm" ~ Greenish white clay, plastic,

lower and middle portions
with some brown iron stained
patches. ‘

Total cored = 26'0" 21! 10M

= 85% recovery 1F top 316" which was not
. cored is taken as 100%
recovery, =~, then recovery =

) 77 5%
'
. Total hole = 70'0'" 53¢ 5
= 76% recovery
Sampling for despatch. , '
0O - 676" ~ - badly ironstained, classified as overburden. !

6161 & 196" :
, 1916" - 29'0" ) left Williamstown House  5/10/68.
. ©29'0" - 42'0" ) S -

A}




'10§§GM ). ‘,y’;7l7f

B i it e i et i i v S Sl i isrsivag
. S | ' .
\ : - 4 - K C.F. 209'6"
BOREHOLE NUMBER 99418E/101000N (AGP2)
Started approx. 09.30 3/10/68 - | , : ,
_ | =
.’ . ' ‘
DEPTH DRILLED ' CORE RECOVERED REMARKS -
o - 3! - Not. cored - ' ' Overburden
v Hard siliceous sandstone

3; - 416N . 1 L
L . oo off white with variable iron
staining and fine black fleckifl

4'6" - 51" ' S ion o Hard siliceous sandstone as
. above. '
5t6" - 676" ‘ 1 on Brown yellow friable

sandstone, bottom 4" iron
stlained white hard sandstone.

616" - 8!0On * 1+ ., . 4n Buff coloured very hard
: ' - siliceous sandstone; 10"
N : _ black mineral banded clayey
' sandstone - medium hard.
3" soft white clayey sandstone.

- 8'0" -~ 9teM : ’ 1 3 °  Buff coloured clayey sand=-
: : : stone (dries white).
916" - 11'On . 1 3n . Softish white clayey sand-
S g stone. Lower part hard with

more clay bands.

11'0" - 1416" Y on white medium hard clayey
- - sandstone.

14161 - 2016" 50 2n Soft white clayey sandstone.
o - Some fine black flecking
’ . in top middle sections.
. : : _ |

20161 - 271N 6! ‘ 7n

2716" - 3110" -2 s5n white soft friable sandstone.
3110" - 44'0" 6" 10n 4" quartz stringer

S ' o : 3' soft cream friable sand-
Y , : . stone.
. 44'0" - 46'0" 21 2n . 1'6" soft cream clay

6" iron stained clay band.

461 - 49ré6n . 3! 6" 1' sandy white clay followed
' o ' by greenish white clay then
1' brown clay back into cream

- v ' . . 7 Clay- '
4916" - 5416" 51 on 1' buff sahdy clay, 3' white
; ~ . . ‘ -~ sandy clay. 1! yellowish bron

clay.




CF. 209'6"

- 5 _

g BOREHOLE NUMBER 99418/101 /000N (AGP2)  ctd.

DEPTH DRILLED CORE RECOVERED REMARKS

‘5416 - 61'0" . 5t 6" 3" buff friable sandstone
with 2' cream sandy clay.

61' - 67! : 21 1'6" buff sandy material
' ' 7" white clayey sand.

62"- 7315 | 21 6" white sandy material
| 73" - 776" 37 2n 1'1" white hardy clayey sand-

stone, remainder buff sandy
material.’

776" - 86! . 5v ,0". o white medium soft clayey
' - _ sands tone.
14" buff stained sandy clay.
1' white sandy material.
Remainder white to offwhite
sandy clay.

86' ~-887 ) 2t  On 6" buff cream sandy clay,
- : : 2" cream clay, 1'4" buff
‘ ' : -sandy clay.

88t - 921 h 3" 4n Cream/buff sandy material
‘ - medium soft last 8" hard.

92¢ -~ 08¢ ’ o 41 gn 8" buff sandy material,
‘ ' : 2" dark banding with iron
staining above and below.
Remainder white quartzite
flecked with green. Last
: 1' white hard clay. |

08¢ - 105! 61 4n 3' cream medium hard sandy
' . ' material.

1' soft sandy clay.

1% cream quartzite hard,
remainder white sandy material

105 - 107* 2y On Cream white sandy material,
* » . 6" hard gquartz bands, '

. ' - remainder hardish quartzite.

S 2.00 p.m. finish 4/10/68

. Total 107 o 80% 21
Recovery 75%

Sampled for despatch: 816" ~ 221 2210"-21'0"; 31'0-48'0; 48'-59';
. 59¢ - 75%; . 75' - 9l'; 91' - 101'; 101*' - 107°'.
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C.F. 257'0",

BOREHOLE NUMBER 1003 65E/100500N (AGP3)

commenced 3 p.m. 4/10/68

DEPTH DRILLED CORE RECOVERED REMARKS ;
J
O - 11 ‘ | Not cored: Overburden. %
11' - 13t6" ' 21 1 Top: medium-hard off white §
sands tone; %
Lower : hard white gquartzite :
- with 1/2" wide quartz vein; '2
slight iron staining ;
throughout. :
136" - 150" T < 10" Quartzite & quartz fragments |
in brown clay matrix. f
15101 - 160" - an ‘Medium hard white clayey ?
‘ sands tone.
16'0" - 19'On o Not cored Rock bit through® hard white
‘ . quartzite.
19101 - 2310™ - ' 3 6" "Hard to medium-hard white
: ' clayey sandstone with bands ~
of orange, green and brown
staining.
23101 - 270" - 31 . 3w Hard to friable white clayey
: ‘ sandstone with some iron
staining.
. 2770" - 30'6" 20 10" Hard quartzite with some clay
T ' and strong green and black
flecking with severe iron
staining.
3016" - 32100 - 1v  oOn Hard white quartzite, R
3210" - 33101 a 7"' Quartzite with dark mineral.
| and severe iron staining.
3310 -~ 360" S Not cored Hard quartzite: buff coloured ?
’ ‘'rock chips.
360" -~ 39161 31 6 Hard & soft grey green §
quartzite.with minor brown
_ * clay bands. ‘
39161 - 40116 3 Medium hard buff clayey quart-
' ; zit
406" - 46'6n" Not cored fiard buff-white quartzite.
46'6" - 47'6" 10" Medium hard green guartzite
L. , followed by hard grey quart21m
~---finished 10 a.m. .- 5/10/68

otal 4776™ A - 2'10" Recovery 90% Sampie'stored HUHESI&IChGQLf

7
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N - 7 -
, . : C.F, 3321
. BOREHOLE NUMBER 100, 000E/100,000N _ (AGP4)
commenced 12,00 hours 5/10/68 :
- | ' y
DEPTH DRILLED '~ CORE RECOVERED REMARKS
o - 5ton |, . Not cored _ Overburden
510" - 616" . 1+ 2n Iron\stained §Ubsoi1
6'6" - 810" ' ! o 11n. S o " "
810" - 9tg" 4 ' 1 3 o Badly iron stained white clay
916" - 11O R R 3n f Slight iron " white clay
11'0". - 19'0" ' 7 8n 21 white clay, 1' buff clay,
C , remainder white clay sand-
K S o ~ stone. ;
19'-0" - 29t'6" o 8r 6" White clay sandstone.
2916" - 340" ‘ 40 in White clay sandstone.
340" - 36'0" Drilled off = Quartz vein | ;
3610" - 40'O" g+ 1on / 4" white clay, 4'l0" | i
' ' \ : Jbadly stained. ;
S ' : S : , R |
S 46' - 49'0" . - 3+ on ‘ Orange brown stained clay. |
: . i
49'0" -~ 546" 2' 51 Orange brown stained clay j
5416" - 5516M v on ~ Buff soft clay |
55161 - 58161 1 | Quartz vein - then badly
‘ stained clay ,
586" - 6216 ( _ 10 Brown sandy clay with quartz
‘ ‘ vein o
626" - 6310" o 1 o ; Soft buff sandy friable clay
63161 - 6610" " S1r oo Hard brown clay sandstone
. 66101 - 7510, : ¢ -1 Orange brown clay passing
: ‘ down into massive grey
‘ banded quartzite
i '+ Finished Monday 7/10/68
7590|v - : 57 -3n '
e N o Recovery' - 76.5% ' sampled for despatch
. N . . , S : 9161 ~ 22161

2216" - 3910"

e e e et e e e s i e e e e - [ e e e o et e e e i

A C. - A Ces Y
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BOREHOLE NO.

_——— 8 ————

C.F. 399!0"

100, 875E/100, 500N (AGP5)

Commenced 7/10/68

DEPTH DRILLED

CORE RECOVERED

REMARKS

0 - 13'6"

37'6"‘

a4

% Recovery 85

‘Drilled off Hard sandstone capping and
overburden
i 13'6" - - 20 7n Light brown stained sandstone
‘1;.‘ F .
o l16'6" 220" 3' 6" Buff cream sandstones
2210 260" 41 OM .Light brown sandstone
2610" 276" 1t 6" Brown sandstone with quartz vein
276" 32160 21 5n Hard brown sandstone
3216 3416" 21 on Vvariably stained sandstone
3410" - 3716M 3f/2ﬂ Light brown sandstone grading’
: - through to quartzite stained
pink and green
Finished 12.00 hours 8/10/68
32 8gn

Samples stored.




Commenced 13.00 hours 8/10/68

P P S " Gaa kT N i S enc ol il P PR T o £ ome t pie ey o ARG M'ﬂ
- 9 ~ C.F. 399'0n
- BOREHOLE NUMBER  101,085E/100; 200N (AGP6).

DEPTH DRILLED CORE RECOVERED REMARKS

0 - 16'6é" Drilled off - Buff hard sandstone
l6te" - 206" ; 2' 9n o Brown biotite muscovite
' . sandstone grading with

guartz mica schist

206" - 236N 21 5n *  Light brown friable mica
.quartzite with hard quartzite .
lower part i

23'6" - 250" 1+ 5m ~ Hard iron stained micaceous |
‘quartzite

25101 - 276" 21 en as above

276" - 29'6" : - on S Hard mica quartzite
Finished 14.30 8/10/68

296" ‘ ' 26" 4n Samples stored

Recovery 89% 8
r
'y ,
\
: e S e . _
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- ' _ C.F. 480'6"
BOREHOLE NO. 97,900E/100,000N (AGP7)

Commenced 08.30 9/10/68
Finished ’16.30 9/10/68

-

‘*‘ DEPTH DRILLED CORE RECOVERED | REMARKS
0O - 1%e" Not cored . Ovexrburden
1'é6" - 16'6" . 11 LU » Brown and buff sandstone

& clayey sandstore

166" - 24161 S 4v 9m '~ Offwhite & buff clay
‘ : sandstones

2916" . 5' "on 4' offwhite clay sandstone
’ 1' badly iron stained
sandstone

24161

37'6"1 ‘ 710 on Badly iron stained
"o C T micaceous sandstone

29'6"

3716" - 40'6" 3t om As above

. 406"

4716 4" 61 As above, becoming less
‘ " heavily stained in lower
- part

4716" - 5610" o an en "~ Quartz vein, below buff
‘ , silica sand

5610" - 62'6" : 51 3n Upper part badly stained
AL friable quartz mica sand-
stone. Lower part off-
white to buff friable mica
quartzite ‘

6216" - 71L'0" 31 gn | Buff quartz rich friable
‘ ’ ' : sandstone

710" - 776" sy 5Y  towu Grey & buff friable sand-
: ' a stone o

77161 - BL16M 2v o white to green friable
' ' . sandstone becoming massive
in lower part

»

glten. 581 gn Sampled for despatch
S ' : 1661 - 266"

Rééovefy 72%

I
-



BOREHOLE NO. 97,750E/100,050N

C.F. 525'6"

(AGP8)

Commenced 08.30 10/10/68

Finished 14.30 10/10/68

DEPTH DRILLED

CORE RECOVERY

REMARKS

LI

35¢ an

Recovery'77%

Sample stored

o - 3! Not cored Laterite overburden
3t - 416" 1t 4n ) _ Brown . sandy clay
416 -~ 6'0M 1°¢ on )
610" -~ 7160 11 1. 4n Brown white sandy clay
716m - 910N 1von Buff sand
910" - 106" . 1',@, omn. . as ébove ;
"10t6' - 12t0N 1 on . White sandstone iron‘stainedg
120" - 180" 5¢ gn Grei white sandstone with |
' biatite flakes ‘
1801 - 21ten 1t 6n as above
21'6" - 270" 1 amn . Iron stained quartzite
27161 - 3216M C4r em " as above |
32t6" - 41'6" 8" 6" ) Iron stained quartzite be- %
o ' _ B coming very massive with !
416" -45'0" 3r o" ) green discolouration. 3
X
Y
450" '




i - 12 - C.F.
: 566'6"
BOREHOLE NUMBER 97, 500E/100,060N ~ (AGP9)
commenced 15.30 10/10/68
finished 09.30 © 11/10/68
N . AN
DEPTH DRILLED CORE RECOVERED REMARKS
or - 3¢ Drilled off Overburden
3" - 416" 1 4n - Brown & white sandy clays j
416m - 1v 4n Off white sandy clay
610" - 716" 1t qn . Soft brown clay
76" - 9'6" 1+ 10w Brown mottled white clay
grading into hard iron-
stained quartzite.
\“ 3l \“/ T o
- 916" w 11'On 1 5n Brown orange friable clay
: sandstone with biatite mica.
. 11'0" - 19t6n . 71 4n Buff sandy clay with some
white veining, biatite
mica evident throughout.
1916 ~ 2910n L On White sandy friable material
2901 376" 77 3n Brown sandy clays grading §
-on into brown quartzites f
' 3736" - 410" 31 -3n Brown red quartzite with
- g biatite mica -
Hole sfbpped 09.30 11/10/68
. ) R . ‘s
4110m "29%v 1w
71% recovery Samples stored
7 v t s
- e R S —




. i L e o »ir'.c-»: 'e!‘.rﬁM

) s 1
h ‘ | C.F. 606'6"
- 13 - ' o
%
:“ v BOREHOLE NUMBER 97,250E/100, 080N (AGP10)
commenced 10,30 11/10/68
finished 15.30 11/10/68
DEPTH DRILLED CORE RECOVERED ' ' REMARKS
st
or - 1ten | Not cored Overburden
1ren - 216N ' gn ' |
216" - 316" ‘ 11n )Brown iron stained clay sand
316M - 5ION : 1, 2nm . ) '
: ’ ‘. i o .
" s1on - eron o 10" )
o etom - 76 1 . 3n )Brown soft clayey sandstone
7161 o QION 1' . “2n o )
9roN - 106N 1+ - 3n )
106" - 16'OM ‘ 3t on Severely stained white clay
. sandstone with thin clay veins
10'0O" - 196" '  1 7" Brown soft sands
19t6" ~ 21'0On 1 6" 5" white clay associated with
» : : & : quartz vein. Rest soft brown
\ : ‘ ; / clay sandstone! .
2110" - 271N 6! /0"  Brown clay sandstone
_ /
276" =~ 340" 5 % ,10" . Brown micaceous soft clay
sands tone
3400 - 40101 - 579 f‘Oﬁv Brown micaceous soft clay
' ‘ | 'sandstone
Y
) ’ ot - : R
400" - 391 8 B -
79% Recovery 'Samples‘smared
- . !

2 N - . AaL il Y
L St L . . . . R BRIt




L Ayh e e it g
« ' '
C - 14 - C.F. 673'0"
h BOREHOLE NUMBER 100,010E/99, 506N (AGP11)
. ' commenced 16.00 hours 11/10/68
finished 14.00 12/10/68
DEPTH DRILLED CORE RECOVERED REMARKS
K :
. - |
0 - 5¢ ' " . Not ¢c¥Not cored ~ Brown grey sandstone. Cased
B ! . to 6' .'
570" -~ 6'6M 1 31 o Ironstained'grey plastic sandy:
: ‘ ’ - clay ‘ '
6'6" - 810" R KR U E Iron stained grey plastic sandy'
' R ' ' clay ) ‘ , §
g1o" - 916M a 1 2n  Iron stained grey plastic sandy
' : © clay . t
9te" -~ 110" o - 9r  2nm '_'1ron stained grey plastic sandy%
: o : L clay |
11'0m - 2510 o eer11nm Quartz .vein at 11'8" and

~

12151, From 17' only slight
iron staining.

25101 = 3316" . g1 on . Grey plastic sandy clay. 4"
' ‘ ' - quartz stringer at 32'0",

336" - 39'6M - 57 ...0". Y érey plastic sandy clay
; : - grading into offwhite friable
sandy clay with some iron

Nesd s I staining in last 6".
3916m - 4716 -~ o5r 2n Cream-buff hard clay sand-
S b _ .- stone with patches of
- : iron staining. Last 2' of
o : buff sandstone with sillimanite
5 T - - crystals.
* . 476" - 526" - '4?67. 1 As above, but giading into grey
' . o ' ' A ’ quartzite with silimanite in
. ) last 1'.
52161 - 6016" 1/ 1n  Grey mica quartzite to buff
, K schistose quartzite
- 606" - 66'6" 54 6 ' Grey sandy schistose quartzite
666" : '  551° on o Samples stored

% 82.5% . - 'Sample from 36' sent for Xray
, , . ' : examination




g AR e gk e

o1
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b4
( - 15 - C.F.  730'6" ‘
) BOREHOLE NUMBER 100,000E/99, 250N (AGP12)
~ Commenced 15.00  12/10/68 |
Finished !
DEPTH. DRILLED ' CORE RECOVERED REMARKS
0 - 3! o . Not cored Overburden. Brown sand
. |
31 - 416" 1 il Brown sandy clay '
416m = 6rOM "1v 1m " Brown sandy clay

‘ 6! .- 716 ' ' 1 in

RS S

'Brown -sandy clay
76" - gremn | 1t on "Brown sandy clay !
816" ‘- 10O'0O" o 11v ' Brown sandy clay }
~10'0" - 22°%0" » - 7 4n Grey plastic clay with brown
- ' stained patches
2210" - 2516 -1 3n Grey plastic clay but more
sandy
25161 - 31'0h - 51 6" -1' of iron staining, remain-
Wt v ’ der grey plastic clay
3110" - 3716n et o 4' grey plastic clay, 1!
‘. .seam of green clay, remain-
' der grey plastic clay
S37161" - 4216" 4qv  2n. Grey to green clay with
patches of 'iron staining
426" - 46'6" < 3 iow Brown to cream iron stained
: ' C sandy clay, some
‘ sillimanite evident
4816" = 5310M o . 6" 6" Brown sandy clay with some
: grey sandstone with
5 sillimanite
. 53¢ - 56! ~ 27 6 Grey sillimanite quartzite
‘ ' ‘ some quartz veining
501 - 5716" : - 8" ' Brown quartzite
T 5716M . | 484 1n, Samples stored
> 2m" core from 43' sent for Xray
examination for sillimanite
% 85 '



Ili'i;"iﬁ“li" V‘i s " o s .. LT e & _..;_ i : ."L;:.» s i " e i ua;c-r--'n"'zmiy...-ﬁ
| | - 16 - ‘
5 | C.F. 8l6'O"
BOREHOLE NUMBER 100, 000E/99 , 000N (AGP 13)
DEPTH DRILLED CORE RECOVERED REMARKS
. .0 - 3¢ ' Not cored %
3t - 4t6n ' . 1t on ~  Brown sandy clay f
416" - 610N R 11 4n ' " " " i
610" -~ 7ign 1t in " "o 1"
'7'6" - 8'6" “' 6" ‘ ' 1" 1" 1"
8tgtt . grgn . 8n " "o n
916" = 110" o 1 on . n " 1"
11'0" - 15'O" . 41 on ' " " " - 1
15'0" - 2510M 2v oM Grey sandy plastic clay
25'0" - 280" | 2* 10" . . Brown clay
28'10" - 34'0" - R ‘5v. 5m . Brown sandy clay grading down ..
Co to 1'6" grey plastic clay |
340" - 376" ; . 3t 6 Grey sandy plastic clay,
’ last 1' of grey massive
. quartzite
3716" - 4716" 9t 5n - Cream to light buff clay very
' little sand
N . ‘
4716" - 52160 , 6'  On " Buff to:cream clay
5216" -‘62'6" : -9t on Mostly cream clay with slight f
. . ‘ ‘ green and brown laminations
6216" - 67'0" T 40 6 Grey sandy friable clay with
- ' l -~ slight iron staining
6710" - 716" . 4v on Off white sandy clay
7Lr6" - 770" ’ 41 on Off white sandstone stained
. , : a red, brown and green
,7 770" - 81O, 3¢5 ign Schistose sandstone'with
h o T sillimanite ;
8110 - 85161 419 in _— 1 1" 7 " :
| 8516 L 701 g . o
. ' . | , . Samples’ 276" - 47'6" i
e for despatch 27'6" - 55'0"

3 . ~ 5510" - 63'0O"

Rest stored.

e et b e e e o S i e a8 e e e SRV O |
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DRivL HollE

iC)()lc;»c;»oE q
. [9%, 150 N (AGP 14)

pm

FINISHED

(6o (67

L DRILL DEPTH

. - - CORE - -
o - 4o DRILLE & RECOVERY -
. 4 = i | PRLLED - OFF : REMARIS
Slé" - _[4 " ‘] O”
76" — glof (f o - N SANDY  enny
(a] Rr" s .
glo" - qigh 10" _ 2D BRowN SANDY CLAY
BRo -
; W S
aqig” " i o ANDY <CeRY
- jt'o ; CREY .
i'o" - glg l Q" SAnpY  Geay
c é S’ lil CGREY Sandy Cueny PATCH
’g 6 . ,lslé " . / 1 RED 6&0—“7\’ ' P TCHES OFr tRen STHNING
254" - s e . , N CLAY | 41" GREY AN , !
) - 32°¢" K " / GREY cLay y NDY CLRY [RONSTINED
324" ~ 3947 4- , |RONSTIHINED BANDS .
) ».1.5-, o / [ )
376" | ' |
— 45’ 1"
ot © 4;/ O’I . ’ !
450" - &2'o? : ’ CREY s
/ol Cf” / ALy cerRY
// GRE ’
| TREY OFISWHRITE .
62 — oL Prasme ceay. 9
LIt " , BUEF STICRY con ‘ redm
b6I6" = 746" -6 ' 7 (TAcoss)
6 4 1 n WitiTE crREAmM s TIC .
3 4_ ';21 . E-] C&\// THALLDSE CLRY
; CHHATE STICA ’
— . Ry TH - )
74- é i"_ 7glq i , I ()2 [ ‘SlgND LCOSE C.A/;‘/)
T t it i 4‘ @) ’ Y micacEods B
8 4 g0 Bu HITE CLA
. qg' H FF TO BR&WN 5 7
Lt —ars q TINED e
[s 4 TE Sk
13 / BUFF  MICACE HY SHNOSTENE
izt - . 20 g : . EoUs SANDY Cifiy
] 56 4" 34 L “ “ - . |
CfSé — 103/ [ (CL-A\{ -
' !
o3~ i1 s 7" " SANDSTENE
.7/ St o g
I 2" s ISTOSE  SANVDSTONE
4.0 o - OFT  GrREY  Ceh o
“ p? YE\I SﬁNDST_C’TVE
TOTAL <! | )
1S a\ . 4-" 1
19 %7 -
q A, RecevErY
)
S
AMPLES STORED



»

AUSTRAL _GEC _PROSPECTORS

/

1G4

i
C.&E 1033

/

PRI OLE

(60,800 [TE560 N (A.C.P. 1S)

STARTED T60 cnn 171 [Ic[68
FINISHED P’W /’7//0/(?
DRILL DEPTH CeRE RECOVERED REMARIKS
c - 46" NeT CeRED
4legn ~&'0" o' " Lo SAND AND cLAaY '
6" - 7o o' " gz?,/zuw;{} STRINED GREY CLAY.
1'0" ~ 86" 1 o
gt - 1o'o" i’ " GREY And BUFE S0OFT SANDSTonE
o'e" = 'o" (0" BRoWN STAMNED CIREY CLAy SAnpsTeNE
o' o~ 5L 3° g “ '
156" = 20/6” 4l ot | LewER ' CReymAsSTIC (LAY
P FOYYALNE I To 28 2 of BRoww STBINED GRey CLAY ‘
22'¢" - 24" ' 5" CREY SANDY CLAY . 27 HARD /RGN STRINED BAND
ar a2 g’
Qg 6" - at'e” 1" 10" CREY Sandy CLAY
226" - 364" -  8" BRewry STRINED | SAxpy ecay. )
36'L" ~ aa'g" ¥' o CoREy  SANDY  CLAY,
446" ~ 48'0" 3" 6" GREY — CLRYEY SHND.
48’6 - 524" Cooal " BUFE  SOFT SAND, LeWER PART  LoHLTE
, CenRyY  SEVERELY IRENSTRANED .
sa'e"- 576" 4’ o WHITE GREQSY CLAY SEVERELY IRSWSTAINED .
s'6"T - 628" 4" 6" QREASY Ot (TIE AND GREY DENSE cLAY.
tx' e -¢8'o" 4" D' GREY coAy sand . REMANDER CREY
MICHCESUS SANDY CLhy WTH PYRITE . .
80 - 160" 4" 7" CGREY SANDY CLAY WiTH FINE PYRITE AND S
' CORRSE ®UARTZ VEIN (INLOWER PART,
T - 6" 4.1 CREY mMICACESCS CLAY SAND W ITH @()ﬂm‘z
AND PYRITE. LowWER PART COARSE QUARTZL
. WHTH QREY CLAY MATRIX , MicA AND PYRITE.
ga'L" —ax'e” L' q" CREY PLASTIC mMICACEOUS CLAY.
G'p" -~ 1o 6" 4.' g CREY mMlcAcESUS SHANDY Cany
rapbl ton! 6 - 3"

758 7 ReCovERY

SHamPLES STORED .



1695

CF AN ]

AUSTRAL __GES _ PROSIECTERS (126" 6 _

DRALL HowE , - leeseo £ [A%,250 N (ARGR 16) f
STRRTED. Am. (% ]io]6g :

- , . : : FINtSHED P.om. I (‘015?.
DEPTW DRILLED core RECW?QED;' REMARKS
o - 7T1'6" Ner CERED BRown  SANDY SoiL. ‘
S~ st s’ aqt | ¥ RRowN AND GREY SANDY CLAY SUBSOIL ?
v - REUS! a2 3" = GAREY SANDY CLAY WMTH  IRONSTRINED
SiLICIFIED 3ANDSTONE PEBBLES ( [RONSTENE)

Qlo" - 236" R' g Z IRpNSTRINED GREY SpNDY CLAY. }
o — 326" 7' o = GREY SANDY CLAY WNTH HARD IABA S TONE
" BANDS  THROUC HEUT.

236" - 3L 2 4 Z IRENSTRINED GREY SAnNDy ELAY. .
236" - 47" g o 6" 1RewsTONE BAND, REMAINDER IREN STRINED

L

CREY SvDy CiAy (IRSNSTIINED),

410" - s2'0" R0’ Z IRONSTRINED GREY SANDY CLny . LEWER 2"
| WHITE  CcAaYRy SANVD AVD GUARTZ FRAGMENTS |

si'o" - 62'o" 0’ o .4 GREY /AN STRINED mMICACEOUS CLPYEY 3AND »
Q1 HiGHLY MICHCESSS w-H rrEE LAY A/‘Wﬁ

QUARTZ  FRAGMENTS - SemME (RONVSTRINING “

tx'e’ - 12'6" o' &' - 7' BUFFE SoerT cLAY SAND WITH LARGE

. mueA FLAkEeEs ,' : B
LAST 37 RADLY  STAINED, i

v b~ 1Y 4 4" Sorr SANDYy MUCqCcEevs CLAY, RBOFF CMR,?“
7' - §8'L | q' " Bure-S*¥34npy  micacssss CLAY. L
€g'6" ~qz'b" &' e CGREN = BLACK  mica RicH OCK,,. o
ToTrAL a3y " 19" 10"
8S %

SAMPLED  FoR DESPATCH - | L

s —62" | o

REST STORED. | i




/

, 106
. AUSTRAL__CiEo_ PROSIECTORS KN A Y

DRILL HOLE " teoooo E / 9750 N (A C.7 ‘—,>
; : Started 07760 QU [0 (c§
. Filusded 1530 21 fio [£8

DEPTH DRwieD |1 CORE REcovERED REmARICS

o~ 6! ' not cored %é@wm SAND, ‘

$'-q' _‘_21 3" BuFF, BRownN va-qkwoy cLAry,

g’ - n'g” 2t o BROWN, RED SANDY  cLAy,

e~ 13'o" 1o g OFF-WHITE TO GREY CLAY.

130" ~ 206" 6" 9 BUFF SANDY CLAY, '

206" - 247¢" 3" o" CREAM SANDY CLAY,

24.'6" = 30' 0" 2! 37 | FRIRBLE SANDY BUFF CLAY.,

20’ 0" ~ 370" s’ g : BRownN BUFF SANDY CLAY,
-y - R S LA 3" ¢ " o " “
46" -~ 480" 2! 3/ HARD BUFF MICACEOUS QUARTZITE .
. as'o" -~ s570" s' 6" . BROWN CLAY SANDSTONE ,.
s6'0" - ¢o'o" 3/ o - BRoww micACERUS SAND STONE
. 6o'0" - ¢4'0" 3" g BROWN FRIABLE SANDY MICACESOS MATERR
 b4lo" - 10" s' 0" u . " w o
0" - 5o 4' o | " “ " . “
50" - qg'e" 3 e RBRoWN SCHISTOSE QUARTZITE
8’0" - 8s'0" s g GREY  mMiCACESUS QUARTZITE,

“oTRAL €5 AL .

%5 % SAMPLES STERED,




S AUSTRAL

G EC _PROSPECTORS

167

DRILL HOLE

DEPTH DRILLED

]

O - 4.

43 - Ct'é;"

Gle"-140 6"
i4'e" -2o0'6"
20'¢" ~ 260"
Rb'o" -~ 32 ¢
R~ 36 6"
66" - 42'L"
426" -45'¢"
45'¢" - 47'6"
47'¢" ~ 58"
58" - 66’
66 - ' 6"
To'6"” - 176"

7’6" - 82

ToTRL €2

99250 E [icoa50 N (A.G.P.IT)

STARTED
FLasSHED

CORE RECOVERED
NOT CORED,

5 4"
4 g
5’ 8"
51 O"
é’ O”
Il 2/’
4" O”
I’ o’
2 o
g’ a"
6’ £
3’ o?,”
5’ Q”
4" ¢"
¢1' o'

£1°7

1550 2ifro]c®
22.]10(68

REMARKS

Q' RED BROWN IRON STAINED cuqy);
3' HARD CREAm CiAY SANDSTONE,
WHITE 3STickyY CLAY,

CREAM SANDY CiLAy.

CREAM BUFE CLAY SAND,

CREAM BUFF  SAND.

BUFE SA~NDY cLAY.

BuFrF eRedmm BRowN STHINED SAND,
CReAm BVEF SAND, |

14 i "
i ct 11
CRENM  SAND.
CREAM WHITE SAND.
CREAn BHRewWN STRINGED .s‘éNo‘
CREAmM SAND RATTEP,
LewER ¢  {ROVSTAINED (GREY QUARTZITE,

S AMILES STORED,



v

AUSTRAL __ GEO PROSPECTORS . _ c.e 1356 O
"DRILL HOLE ‘7815’05/ 190,250 .  (A.C.P 13),
START 23 fiof6 ¥
* FiNtsSy i
_ DEPTH DRILLED CORE RECOVERED REMARK S
o- 4 Nom CoReD . ReED Samndy CLRY.
4 -q 5 o 3 WHITE CREAM QUARTLITE ,
| | CREAM SAND.
g’ -ieg" 2 6 WHITE SAND.
TRV U oL " |
(5' - 20’ 5’ o WHITE auﬂferzn—é SLIGHT 1RO STAINING
Q0 - 24 3 c?” Q', GREY QOARTZITE, | RONSTAINED , | ’
WHITE SAND, o
24— 32'6" FAS N WHITE QUARTZITE, SOME mINERAL BANDING .
226" - 43" g' & WHITE SAND - cpumw.z:rs
436" — 4T1'¢" 3 g WHITE QUARTZITE.
47'¢" - 89'¢” o' " WHITE CREAm SANDY QUARTZITE.
59'¢" - 62'4" T >l WHITE  QUARTZITE.
TOTRL . 62'6" 54" O
87T °%

SAMPLES

STORED.



1683

RiLL HOLE

DEPTH DRILLED

o—- 5s'o"
; 50 - gl
=
' - 22/
2 - 31!
- 35"
356« — 40'¢”

40'4L7 .~ 45'¢"

TOTRL 4-5'6"

. AUSTRAL__GEo  PRosSPecieaRs.

! [ J— _C*Fm~ 14-0 1 ’ 6 !
ag190 & [ 99750 N (A.G.-R2o).
STARTED 2410 [68
FiNis HED " '
CORE RECOVERED REMARKS.

NOT CORED .

RED BRoWN SANDy CLAY
IQON STAINED RED BRowN CLAY WiTH
CWHTE SANDY PATCHES, ;
BOFF @OARTZITE.

BUFF BRowN IRONSTARINED
SAND ¥ QPUARTz2ITE,
LiG HT BRowry @QUARTZITE

iof

-0t

3‘ o

3’ él!

3 R

8' .é/l

K 6"

4. gl

5' O"
3 1"
§o

SAMPLES STORED



AUSTRAL._GEO PROSPECTORS c.F__1481"' &"
DPRILL HOLE A.C.P ',:Ll (Cﬂ.omER AREA)
___DRiLL DEPTH CORE RECOVERED REMARKS
o - 6" ‘ NoT CORED | / RED LATERITIC SOIL-
TANSETY 5! | GRey HARD MICACEOUS SANDSTONE, o
. HEAVILY LATERITISED,
TR TA 4 ' ] Q' LATERITISED WHITE micACEOUS SANDSTONE ;
- Q'6" GREY-OFF WHITE MICACEDVS SANDSTONE , '
' ~1g' . DRILED oFF ” HARD QUARTZ VEIN, |
-2 | ' o | BUFF - GREY CLAY VEINED SANDSTONES,
- ' HEAVILY (RON STRINED. "
Cag' - 32" S S L WHITE | LATERITISED MICACEOUS SANDSTONES,
226" - 426" s g AS ABOVE WITH MINOR, WHITE CLAY VEIN
4—1'6"" 4—7’6"( ol __’n ,

BRowN CIREY MICACEOUS SANDSTONE
476"~ £o'6" e AS  ABOVE S

o6 ~69'6" L' 1 " “ BEComING HA.RDER.
(q'6" ~140" | 4" " SANDY GREY MicA ©QUARTZITE
4 o' - §o'o" 5" o _ w " " e
ToTAL B0'© o1t 3"
84 %

SAmMPLE STORED,




111 %

_AUSTRAL.__GEO PROSPECTORS c.E_ 543" o'
. DRILLHOLE A.G.P. 22 (cRomerR AREA) !
STHAT ©730 SunNDaY
% Fiviswed 300 "
DRILL DEPTH CORE RECOVERED REMARK S
O - 4 NOT CPRED
4 - g'L" 4 4 | \WHITE, BUFF o GREY L&m/WATED MICA SANDSPONE
6"~ 146" s 3" WHITE % VARABLY STRINED MICA SANDSTONE
(46"~ 24'0" T 10" VARIABLY STRAINED MICA SANDSTENE
24 - 23'6" 7 9" ~ VARIABLY  STRINED GREY MICA SAVDSTONE
. 32/¢"~ 304t 4 o AS ABOVE & ITH THIN /g CLAY VEIN,
36'¢" - 39'6" 3 o GREY mich SANDSTONE WiTH THINCLAY VEINING.
39'6¢" - 44'¢" g 3" RS ABOVE B
A6'e" - s1'o" st j SANDY MICA @PUARTLITES BECOMIG MHSSIVE
Si'o" - 61'¢" 7 o , IN LeWER PART
ToraL  6l'¢" sg' 6"
"985, SAMPLES STBRED
N
«




AUSTRAL CQEo PROSPECTORS F. 1604’
DRILLHOLE " ACGP
: j
5 DR DEPTH CORE RECOHVERED REMARKS
T o= a'¢r. NeT COAED ' RED LATRRAITE SOL | "
FITASAE AL 4' g" BUFF SANDY CLAY ‘
q'¢" - 'e" | 5’3" '3 WHITE micACEOUS cLAY. REMAINDER
o | "GREY MICATEODS SANDITONE . |
7’0" -2t/ 0" | - alq" as ABovE.
26'0” -34'¢" |° &' & " "
34"6" - 4o iR “6' o" o " STt TR CREAM
' | | cLAy vean AT 36',
40' =~-50'¢’ Lo o GREY MICACESUS SANDSTONE
| | BEcom ING BLACK AND MASSIVE (N
| LOWEAR PRRAT WHTH THIN CLAY VEINING
16"~ 61'0" g 3" AS ABevE R
¢'e" - L3 0" o4, w e
ToraL 63" ‘53 3
’ - ' | SHMPLE S STORED
€4,




N - H
AUVSTRAL GEC PROSPECTORS , c.F. 1654
' DRiLL HowEs : . A Cg, :3 2 4 {CQOMER FiREF‘))_
DRILL DERPTY ; CORE RECOVERED REMARKS B
O‘ —— S{ (,:" i\o‘e' g’%&{,‘i/
50" - wo's" 51 o BUFF BROWN BLEACHED = IRONSTRINED
mMica  SANVDSTOWVE.
o' 67 ~ i5'o” 4 & i
i5'c" =~ 230 5! 2. y
23 C‘” - 35'0" 8‘ ’c" o
2 P i « ’
350" ~ 450" qf 7" 'l BElomind HARDER AND ENDING
A s Hi F
45 o —4¢'o" ol g J in mMich  QUARTZITE
i
i 2 L3 ;
48 40 7 !
: .
g
o ¢ :
5§85 %
i
AUSTRAL GEO PRosPECTORS CLF. 707
ORiLLHCoLE A G P 28 (CQ&E’:’!ER AREA)
DRILL DEPTH CORE RECOVERE] REMARKS i
- Si NOT CORED
- o’ 4t o’ 3 RéED LaTERMsED SANDY CLAY
») ' BUF{:‘, WHITE SPANISTONE . Sém& YINERAL BANDING,
o - e 3 45‘—” CREAM WiTE CLAY SANDSTONE | iRONSTAINED .
IR AR A 21 1" \WHITE LAY SANDSTOWE | IRONSTAINED,
t'e" - g | a2’ " WHITE, BOFE SAWVDY <Lay,
gl =220" .2t el WHITE SOVDY CLAY  JRON STAINED,
; _ . i -
227 - zof 3t 7 {RED SANDY cLAy .
¢ ] / ' i o
30 - 3" { " WH ITE, FRIABLE  TALCOSE SANDY cLay,
i _ i i A )
3" - 376 4+ 5 RED [CREAM IRONSTAINED TALLOSE CLAY.
37L" - 53 st " REd TALCcosE crAy
R ! U )
TotAL 53 37 &
o (o
74-5 7
i
i
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A USTRAL GEO PROSPECTORS S c./ 1115
DRILL HoLE A.C. P 2¢ (9950 £ [1s0750 )
ORQiet. DESTH CORE RECOVERED REMARKS
of - 5! NOT CORED
& i 7 B
s = 'L 2 ¢ (RON STAINED CREAM CLA/Y SANDSTONE
i i i i o .
AL R 4 5" HARD, OFFWHITE CLAY SANDSTONE .
1‘2‘ - 22’ 5}, 5)" I
. ! -
220 - 29 A& OFF WHITE cLay, N
29 = 34'¢" s a4 OFE WHITE CLAY SANDSTONE
344" - 430" 4" g WHITZ  SANDY CLay
23 - 5q i A WHITE BUFF SANDY CLAY.
sq' = &4 DRILLED ©FF HARD GUARTZITE,
é.w-’f%—' - {?ge " of f
H '] i
oTAL 68 £§3 2
8L
. f H
AUSTRAL  GEc PROSPECTORS c.F. 1859 &7
DRILL HowLE A.C.P  z7 r997150 £ [ ioo 720 N)
DRl DEPTH CORE RECOVERED REmARK
o' - 57 NET CegEd
- io’ 5’ o’ HARD Wi (TE SANDSTTCNE
SN 3! 7" CREAm CLAY SANDSTONE
4y - 23’ 8 5" CRERm CLAY SANDSTENE | [RCNSTAINING
; . 1
23° - 3% 7 o BUFE | WHITE CLAY SANDSTONE
3zt - 3% 3 9t MEDIVM HARD  BRewWW mICACEEUS  SANDSTENE,
i
3 Ly aloo3 BRowN MicACEouS SANDSTONE ([ SCHIST)
8 /é“‘“ g,l ;Zi »—711 n
~n i i 2
50 - 59" T 47 GREY mica, QUART2  SCHIST
s9'E! =TT g o “
__?7,&3” _ (;L‘_eéil éi' 4_!.7 a
H
TomaL 84 b 78" 4
: s




* AUSTRAL  GEO
DR HoLE AL P 2% ( o750 z-’:‘.//oo, el ye) N)
FiNISHED 370 (68
DRIt DEDPTH CORE RECOVELED REMARK S
o' - 5’ NOT CORED
S ¢ o 2f CREY BUFF PLASTIC CLAY
2 SAawby cray 1RonN sTRINED.
(2" - QLZ‘Q g’ 5" GREY, BUFF  SANDY CLAY, IRONSTAINED .
24 = 3o0't! 5" o "BROWN & WHITE SANDS.
26" - 42 ¢ NOT CORED BRowAN QUARTZITE
431" ~ 48 ' io” BROWN GUARTZATE  WITH
i1 sEam of BRoww, CREAM LAY,
a0t~ G 130 o GREY, IReNSTAINED QUARTZITE.
DTAL. b2 s2’ 37




. 1 1'6

AUSTRAL

£y

DRILL HoLE

GEC PRUSPECTORS

SMALL Ri¢ (FAiLinG ;2@(;9

] oas £ [isosec v 0 (S G.P 1)

ST RMED 1reopw - 1T/10/48

Fivispep 1080 aww  (§/10 /08,

CCRE RECEVERED

REMORKS ,

D EPTH DRILLED.
o - ,51 S_u
315" _ 4151)
4"5_11 _ SIS”
s's" ~ 6's"

é /g’l . .715.14

A.7.15/!—l 8'5"
gls"- als”

TeTRL ST4

NoT CORED,
' = 7

‘C7 it

6"
i

7

8”
4"

/o’

DRILLED OFF

\S/ <3//
e’ a
728 7,

FRONBSTHINED  FiyiEe W TE SHINDSTEN £,

SEVERE RED STHIINED CSH ITE SHIYD STENE R

HARD WHHTE QUARTZITE | FINE BLAIK SPECKING

SteLimdwiTe GUART2iTE  LeWwER PHART SoFt

cf‘f) VD i Ery STRINED.
HARD Fuyg GRAweDd WNNITE &OuaRiTeirg,
/

FiME CROINED SANDSTENE  YHNTH HARD Vi

QREN CREeN BAND |,

FINE — WHITE SAVDSTOVE  WMTH GRE&EN STHRINING

N FRACTURES .
CVERY  HARD @UARTLITE = CHIPSAMPLES, “iMH BoFF
SAwpy  ceay,

VERY HARD WHITE
IN  FRACTURES .

CEUART2 rrEJ f REN

&7—71&/4/(,’

SHIMPLES S TORED



[N

DRILLHOLE A€ (x5 E / lvc SeC N (s-a.P. ‘)\>
STHRTED 12-60 pw~ 1€ )o J68
) FINsHeD 12-ee P~ 19 [is [6€.

DEPTH DRLLeED ? Cont REWIERE) . RENIIRKS .

o - 3’ O NEeT - CeRED RED LR TERITE St

3’(, " 4’6" =< | WERTH ERED MICALEDTS FHodn SAND,

4l p sl A r/wc;-j) GUARTZ SAND .- ,

" -e'h" A MiCch, QUARTZ SCHIST (w-ezmmrzzD)

Llg" =16 et ’ .

Tl — Fi ‘ . 70" 1 b it o

glgn = a'g" - 6" z u n o

alg"- gt EENCEE o ’

LS — 240" ;! L S o v " "

24" ~26'0" | " - o a "

264" - 30'0" : 3 o’ HARD micaceers  GUARTZL SCHIST.

200" - 350" 4 “ " oo “

235%" — 46'0" N ‘0" Y v N "

40' 0" = 437¢" X' o ' g A .

/
T@m;_ . 4__51'6, &C\)’I 5 i /'/
AN\ % 1
S AmeLEesS  STERETDS |
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GE IS'
{
lo

Pre = 1
. TRA
L CZ
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reING -Z&o T
)

DRIl HOLE

2% rio &
| //Dla-&.o
(4 (S
| -GLP .‘3>~

PDEPTH
- Zil:LLE])
: | . CORE
— U Q
47" *‘ECWEQED
not Conred
RE
(' O " m'quS
| MCL LLMA?N c‘za
{
/" o Soffh wert et
iz o harel M&S@:z-f?; Z
| 6 i " ®
’ : " watl e
:?, O, "
(4
, ' 3 " /
/ ‘3 ”n h "
" "
. ..4 " k "
é " "'
.
' 8 " "
’ é n "
{I O” 1}
‘
3 ' O " 8
l . % " 1]
- 1 . "
, 7 " I
/”6 , é 4 ’
/(
i o’ ’
O 8 " "
. él ‘
) : {’ . 180'/ 7004/7’/ & |
: « Z
v ? - f; s fatia
i ) c{
, of
£ 7 ard wil o
(4] |
wm{_ g (' O W 2“ ;JQ
S 0"

S AN PLES
STERED:
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o ______AUSTRAL _GEO PROSPECTORS _ SMALL RIG. ce w1y 5"
DRuLe. HoLE o T iso £ [0 700 N (5.G.R L),
’ ‘ST"HRTED ; I(s 3@ 'l.l—l(O/ 6%
4 | FINISHED 636 23 [10]68
T DRILL DEPTY CORE RECOVERED REMARAK S
- 26" NOT CORED LIGHT BROWN TOPSom.~ 1RONSTAINED CLAY
- 3'¢" q! WHITE SAND , BROWwW STAINED,
- 5'3" (o ' WHITE SAND. ;
- é ! 3" | " D " ' ( 7'.-
- ! ; gt ’ u |
- g 7 ’ l { O" 1
- g ' 1o" ‘ o
- iol l' O'“ ) 7] .
- ' (oo . WHITE TBRLWOSE SAND CLAY.
- 13 °" WHITE  SANDSTONE .
- l4~' ‘ ‘ é ] "
- IS' B 4_-1( T
a— [6' ) q" ]
= "o t
- 1€’ e Z -~
i ) ' - -~
-9 I o | WH (TE  SANDSTONE, BUFF STHIMING,
- o' ' 10" WH ITE  SANVDSTONES,
=2t ! . A " |
— Ql' . g” Fe
— &4_1 ) ‘ i -7 i v . v T ‘
—— ? ‘ t s
27 * | 3" o" - WHITE SANVDSTONE, |RENSTAINED CLAY
BAVD AT 27, ‘
' 6" WMTE mASSIVE QUARTZTE
i N
T9t " .« “
TOTHRL 4o’ -’ 31’ 5"
77-5%, 5" - us!
2Tt sAmPLED F8R
: DESPATLH . '
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o ACSTRAL __CiE0_PROSPECTORS __OmakL _RIG. c.F.__ 253"
DRILLHOLE 827 £/ 1s0se0 ¥ [(S.CP. 5
STHRT 16-30 23 /10/48
FINISH li-eo  24-[16]48,
9 DEPTH DRILLED - CORE  RECOVERED ' REMmARKS.
o- = NeT  CBREDd -
LY - wi LIGHT RRewWn SAND CLAY,.
3, - 4—' [' o" ] : “ * “
4 - s 0t o BROWN miCAcESTs SAND. LAY,
i . ‘l /' it : '
Ny - b o "
é/ - .7/ ' ‘ ;! o '
-~ -8 "oan” "
§ -0 thoe" “
o' -2’ Q0" “.
1 t {¢
oL - DO'qﬂ . 2 4 “
‘9" - 3o’ 1" g' o MASSIVE  BREWN rmich) CEOVS QUARTITE.
20:/,, - 3'7'%" ._71 6” ' e
3”71 gu - 3?'@“ Q' OII ‘ " . ¢
3?’8" — 4.?"7" J-/ ._7:1 p
‘mﬂ?// - 58 7 10 ’ 0 ‘e 7
: 53,1_7'! - é’o r gt /’ 07 "
TorRL 6o'7" 4’ 1"
77 °% | SHIIPLES  STReRED,




S TN
3

" AUSTRAL__GEo__PROSPECTORS. __SmALL__RILG .6 304 4"
| DRiLnHeLE 98se0 E [ 99 ISON (5 GP¢)
b
Q1L DEFTH CORE RECOVERED REMARKS
o- A'¢'  NoT  corED RED BROWN CLAY SoiL
2%" - 4’6" 2' o WHHITE CLAYEY SAND ’
46" - 6'6" B " WHITE CLAYEY SANDSTONVE |
6'¢" - }8' 6" 2 o . HARD WHITE MiCACESUS SANVDSTONE UMTH
_ _ miveR CLAY VeIN,
g'¢" - lo'g" a’ o | SOFT WHITE CLAYEY SANDSTONE
10'e" - ®'6" ' o” / WH (TE TO GREY CLAY SAND STONE,
1g'¢" —20/6" tf q" WH ITE SANDSTBNVE, BUFF COLOBURED IN
| LOWER PART
C20'e” - a2s'g” a' to” WH ITE  SANDSTONE
2s5'q" ~ 29'3" 3' o  BYFF = WHITE SANDSTONE
'3” - ‘sll lO" 3‘ . 5—” " "‘ e |
32 10" - 36" " 3! _,;to"_ WHH ITE SANDSTONEWNTH THIN BLACK MINERAL
36' n" -~ 40 0" ,3' 3" t n o ] «“ " - w
4o' 10" — 4L' " 5' g o Y “ « “ .
46' 8" - &1’ 4 4! " HARD SMASSIVE WHITE QUARTLITE
CTeTAL Si'4” 45 4" 2RmMPLED FOR DESPATEM
: - 4'6" 1g'g"
?8-S%
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RAL  GEO PROSPECTORS  SmMace

BT

122

c.r. 435 7"

Ric,

(99200 & [ (o1, 086 )

DRIt BEPTH CORE RECWERED REMARKS
T o - {'s" N OT CORED, N
Torst - 3is” i 6" 1 RUFE FRIABLE CLAY SANDSTONE
3s" - 55" g |
55" - q's" 3 }
7§~ gqigh Y ot } W TE 'amy SANDSTONE
g's" - ii's” a2t o U
(1’5" = 20" 4" LYoo 1! \wHITE CLRY SANDSTONE, REST BUFF SANDSTONE
206" =3’ 3 o 1 WHITE Cedy SANDSTONE.
3c'g" -39L" 2o Y
396" ~ 41" 2 A WHITE CLAY SANDSTONE WITH LIGHT BROWN 1RO STRINED
4t - 43! A H BanDs -
4V = aale oat
- z;(gio:il ‘21 C;'” 3
- 4g'4" vl WHITE CLAY SANDSTOmE,
agial - solqlh 2 2 WHITE CLAY SANDSTONE, [RON STRINED BANDS .
So's" ~bo's" 4! at i
bo's" - L2's” ¢! 1o SoFT WHITE CeAY SANDSTONE | I1RON ST snEd BANDS.
LXs" - Lals” 23 WHITE FRIABLE CuAy SANDSTENE .
L5" - EL's” tL WHITE CLAy SANDSTENE, BUFF STAINING
éé;sw _ ég"sif ’i qi/ ”
Lg's" — 704" "ot ”
-?Oié// - 72[-—7” I" 7 i 17
27" - 74" A i
74" 751,7;/ M " 7
A A 3' g ” A
7 - T 3 2" BUOFF WHiTE  CLAY  SANDSTOVE
5?01_77‘: - G’asii{)” i ' 3 i I
oé'Si iD” — 300‘ G{Ii 4,_7 -7/1 Y
s0'9" = ios' io" O A 4
iosie” —ite' i 3 o #
o' " ~tibo" 4 " “
A i 4" Z
20 = 129! ¢’ " OFF WHITE CLHN S ANDSTONE SLIGHT JRENSTHINING.

5 1 LY
g - i3 3
1
el 13137

OFE WHITE

CLAN  SANDSTENE .,
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R AUSTRAL  GEO PROSPECTORS  Smace Ric e

S.G.° §+9 (‘?C? @-&oE/!'OIOSDN)

)

402 3

-

" DRiLLHOLE

&
3 DRl DEPTH CORE RECovERED REMARKS
o A NetT CSRED
gt =20 6" Red ciAv.
'l 4' i’ o "
A 2t o BOFF sandy CLAY.
g i (v YELLOW SAND .
2! o "
2" o’ NElLow, BUFE SAND .
2 o CREAm SAND.
2 o" Burs  3AND.
IR CREAM  SAND.
2 o" OFFWHITE, BUFF SAND.
' o VEL oW SAND  THIN QUARTZ SEAM
A o BUEE  SOND .
/" g IOEE  SAND STONE GHMTH LAYERS OF NEEdLE
N CRYSTRALS | BEcomune MHVCALESUS QUART2ZITE.
B0'8" - 34 " 4 ifv" BROWN 1 eACESUS UARTZITE | NECDLE CRYSTALS .
345" ~ 368" g MmAssive  GREY QUART 2 IT=
TortaL 36 ¢ el BT
76 70
AVSTRAL. GEO PROSPECTeRS SmAiL RIS c.e 499" o
_SD;Q;:.L. HOLE S G.P C? (01'8 780 F:/ 107 ©So ’V)

¢ DRILL DEPTH

CORE RECOVERED

REmMARKS

o' -
o __;24
20 =4t
4 = ¢
é’ — ?i
eg? foi

i ’SJ

N T 2! it
20ig- 29
o R ReXi]
LT L s

NOT CORED |

1. o"
/i C?ir
2’ o
ii Cill
.,2’ Oil
‘5’ Oi(
2" g
3f 0“
A A
‘!i 7"
R R

CREY SAND <« REDBReowW CLAY,
RED BRewn CLAY UNDERLAIN BY HARD WHITE CLRY
SANDSTeNE.
HARD , WHITES CREAmM CLAY ISHvDsTENE.
OFF HITE
W ITE

W ire

e BJFE SANDY CLAY.,
SRNDSTONE .

SANDISTENE

COFF WHITE SANDSTONE.
1i

BUEF ~CRrzy

WHITE




s AUSTRAL  GEO PRosPEZCTORS SmALL RiG e
’é«‘ ) ’
DRILLHOLE sS. G (O ( 99 2500 £ //or 4eo N)
& FinisHEp A (1168
? DRt DEPTH CORE RECCOVERED | REMARKS
o = N&T CoRED .
if-f . o RED Sand & ¢eay.
2 -4 e BOFE SAND .
4' = it 5 | cREAM ciAYy SAND .
¢'-g 2 0" CREAM SAND .
g -0 = o | CREfm, OFF WHITE  SAND
o' - Q0’4" 4 4" OFFWHITE, BUFF SAND Y SANDSTONE,
2o'6!- 246" /! o BUELr SANDSTONE .
QA" 40" g 4 &
2 qf Buss  BROWN MICACESUS SAND .
i' ) @" i
¢” i
TorTaL 58 w0 27 a"
4L Sy,
FINISH ~
TOoTAL FooTAGES 557 ° o




42 16"

B xLMé .
= " . .; oty Nt S e s o A Ldailiileist gy
«l7a
coe PRICE ANDERSON.
C.F. 421¢"
BOREHOLE NUMBER 98, 875G/100, 500N
Spudded in 2,30 p,m, 27th September 1968,
DEPTH DRILLED CORE RECOVERED REMARKS
~ : 0O - 2'6" Not cored ) Brown overburden with quartz i
: . firagments, j
¢
216" - 510" or7 Medium hard buff sandstone §
) H
- 510" - 7TOM Lt5n Firm buff sandstone becoming ;
- soft and friable in lower i
‘part. :
710" « 15'0" 1t11 Buff coloured soft sandstone %
‘ with some plasticity. 3
. : |
‘15'0" - 18'6" 376" Upper part: Buff friable §
:. : sandstone, :
] Middle part: Buff-hard sandstone |
with thin white ;
. bands and black -
flecking., {
1816" - 2316" ‘i'll" Buff friable sandstone in %
— upper part. . ‘
. Middle and lower part - buff and :
" pale green clayey sandstone. |
Some iron spotting. |
» z
23'6" - 27'0" 1ron Green micaceous sandstone - |
’ hard off white sandstone g
E green veining, :
2710" - 2916" 21. Hard off white sandstone with f
black flecking and green veining,
296" ~ 3310" 213" Green and grey sandstone with %
green and brown veining, some ;
clay patches, §
: - [
3.30 p.m, 28/9/68 .,
- 30/9/68 - 2/10/68,
)
33'0" - 34'6" 4" Massive off white quartzite,
. 346" - 39'6" 2" Massive off white quartzite,
% . A
396" -~ 41'0" 16" Massive off white quartzite,
: ’ o PRI .
41'0" - 42°'6" lrov Massive off white quartzite. . .
19#Q" P.C.W, requested drill be i

i"

Recovery 44,5%

»

o e o g 3 e 8

moved to new site,




 w18a C.F, 88t6"

' BOREHOLE NUMBER 100, 000E/100859N (P.A.2)

Commenced 14.00 hours 3/10/68

DEPTH DRILLED .. ... .CORE RECOVERED . REMARKS
0! - 2'6" ’ Nor cored ) Overburden
276" « 570" 113 - 4" yellow brown sand and clay -

remainder white grey red and T
brown clay.

5'0" - 6'0" 10" . Grey and brown clay., Lower
: part hard sandstone with black
flecking,
6'0" . 11'0" ' 31gM , 1!' hard clay sandstone,

Remainder soft clay sandstone
with patches of light brown,
Clay content high in bottom and
middle parts.

4/10/68 | s |
11'0" - 133" T 2mm Medium hard clayey sandstone
' ‘ : : " Top 5" bad iron staining.
13'3" . 17'0" 215" T Medium hard clayey sandstone,
¢ Lower part soft,
17'0" - 22'0" 'k‘ 314" C Medium soft clayey sandstone
: . ' . with white clay vening.
2210" . 2510 - 31M : " As above with abundant clay g
' : : veins, |
25'0" - 29'6" - 4'1" ' Clayey sandstone iron stained
* (yellow orange).
- 296" - 320" B - U _ As above. Less iron staining.
3210" - 350" R : L 1 ' Medium soft clayey sandstone with
’ : iron staining.
5/10/68
3510" . 391Q" 310" Hard green quartzite with thin
' brown clay bands,
~ L TR ' '
39'0" - 41'0" To1ven Massive hard white quartzite green .
. _ and red staining, : ‘
{Q/] ,41'0” - 42'0" 110" | .~ Hard massive quartzite becoming
o ' iron stained and sandy in lower
. part.
7/10/68
420" - 46'0" 1tef . Grey green quartzite iron stained, -
v S _ ~Completed 11,30 7/10/68
B )
. ' ' ' f
460" . 3217 Sampled 11'0" - 25! 3

, RecOV?EY,Z}%V
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BOREHOLE NUMBER 100, 625E/100,500N (P.A,3)

-19-

C.F. 151'6"

Commenced 13,00 7/10/68

Recoveky 79%

L
Vi

- DEPTH DRILLED . . . .CORE RECOVERED. . . .. . .. . . _ .  REMARKS . . . . ..
O - 516" Nor cored Red lateritic overburden, ;
516" = 9teM 40" —MT Hard clay sandstone with brown .
- ‘ ' mottling, :
g6t . 13'6YM 310" - ™ Hard grey sandstone with clay :
' : " veining and some iron staining, :
1316" .= 17! 3151 Medium hard clayey sandstone i
' with clay veining, Cream !
coloured with green colouratlon‘
in central part.
17% - 19%6" 22" White friable dry sandstone with
) 1" quartz vein, ;
19t6" ~ 22'0" 212" Soft white clay sandstone, slight %
: ‘ iron staining last 1", §
. \‘ f
2210" - 246" 216" 2' badly ironstained clay, last ;
/ ‘ 6" white .dry sandstone with
" dark mineral banding,
246" - 29'6" 414" Variably stained dry sandstone with
clay veining, friable, :
2016" - 346" 2'5ﬂ' Dark brown clayey sandstone,
34'6" - 376" 270" Soft brown clay.,
376" - 41! 316" Variable stained friable sandstone
with quartz.veining.,
417 - 44'6" 219 1' white dry sandstone. Remainder
X badly stained,
44'6" -~ 47'6" 30" Brown - buff sandy clays,
476" . 5016" 210" Soft brown sand clay.,
506" - 59'6" 3t6" Soft brown and greenish white
S clays,
' .
. 596" ~ 62'0" 1i3n Cream brown sandy clays,
- 62'0" - 63'0" 1o Hard sandy quartzite,
Finished 12,00 9/10/68
ot
630" 496"




‘ .
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o “,', . i'.i . . ookt i

7 )220

BOREHOLE NO. 99250E/101,000N. (P.A.4)

C.F, 1921'6"

_.Commenced 15,30 9/10/68

DEPTH DRILLED

CORE RECOVERED

REMARKS

O - 313" Drilled off
~ © 313" . 516" 218" ) Hard buff silicified sandstone
.)  with white felspar veining.

5'6" - 10'6" 4'g" ;

10'6" -~ 15'6" 612n

1516" - 20'6" 215" White and brown mottled clay

sandstone buff mottled white
clay sandstone,
i . N B E

20'6" - 24'6" 217 As above,

2416" - 270" ‘2110 As above,

270" - 2870" S1rvovn As above,

28%0" - 2916" 174" As above,

296" . 3216" 114" White sandy clays some iron |

" staining.
3216" - 35t0"" 210M Brown stained white clay
' sand matrix,
350" o 3710" 15 Stained brown clay sand.,
. 370" . 410" lfQ" As above,
< 4170" 231" Hole stopped on 13,00 hrs. 10/10/68

Recovery 58%

™

‘-Lnl

e '

Lo

due to poor recovery in clay
bearing strata.

Sample stored,
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MOUNT CRAWFORD KAOLIN DEPOSIT

Original "Holes' Drilled with Proline Auger Drill

See Ma@ \
HOLE NUMBERS PREFIXED BY '"'H"
H.1 H.2
0 - 3¢ Overburden 0 - 6! Overburden
3 - 21" White Clay 6 - 18' White Clay
Thin Quartz at 15°' 18 - 21° Cream Clay
H.3 H.4
0 - 3¢ Overburden 0 - 3° Overburden
3 - 21 Cream Clay 3 -15° Cream Clay
15 - 21¢ Yellow Bentdnite like
material
H.5 H.6
0 - 3" Overburden 0 - 3f Overburden
3 - 18! Cream Clay 3 - 21 White Clay
18 - 21° White Clay
H.7 H.8
0 - 3¢ Overburden 0 - 3° Overburden
3 - 21" White Clay 3 - 21! White Clay
H.9 H.10
0 - 3! Overburden 0 - 3° Overburden
3 - 12 White Clay 3-9 White Clay
12 - 21" Cream Clay 9 - 15° Cream Clay
15 - 18! White Clay
18 - 21° Cream Clay
H.11 H.12
0 - 3f Overburden 0o - 3! Overburden
3 -21 White Clay 3 - 21" Cream Clay
H.13 H.14
0 - 3¢ Overburden 0o - 3 Overburden
3 -127 White Clay 3 - 21°F White Clay
12 - 21° Cream Clay
H.15 H.16
0 - 3 Overburden 0 - 6! Overburden
3 -21° Cream Clay 6 - 21° White Clay
H.17 H.18
0 - 3! Overburden 0 - 3' Overburden
3 6' Pink ) High % 3 451 White Clay
6 - 15° Cream ) of
15 - 21° Cream ) silica




MOUNT CRAWFORD KAOLIN DEPOSIT 1_0(}
Original "Holes" Drilled with Proline Auger Drill

HOLE NUMBERS PREFIXED BY "'H'"

H.19 H.20

0 -3 Overburden 0 - 6! Overburden

3 - 21" White Clay 6 - 18' White Clay

18 - 21' Cream Clay

H.21

0 - 3¢ Overburden

3 - 18' White (12 - 15 Mica

or Talc)
18 - 21" Cream Clay
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MOUNT CRAWFORD KAOLIN DEPOSIT

Scout Holes Drilled by Percussion Drill
- See 9N0q?:L
NUMBERS PREFIXED BY "Pp"
P.1 P.2
0 - 30" White Kaolinised Sandstone 0 - 5' Red Kaolin
30 - 35' Buff Clay with stained Sand 5 - 10" Buff Clay
35 - 39' Buff Kaolin 10 - 15' Kaolin & Sand
39 - 40' Red Sand 15 - 25' Kaolin & Sand
25 - 30" Pure Silica.
P.3 P.4
0 - 2" Hard Sandstone Cap 4 0 - 5' oOverburden
2 - 3' Iron Stained Clay 5 - 15' Buff Sand, some Kaolin
3.~ 30' Buff Kaolin 15 - 20" Pink Sandy material.

Trace of Kaolin
20 - 25' Buff Sand, Some Kaolin
25 - 30' White Kaolin

30 - 35' Buff Kaolin
P.5 P.6
0 - 5' Brown Sandy Soil, Trace of 0 - 10' Brown Clay Soil, Trace of
Kaolin Kaolin
5 - 10' Buff Sand, Some Kaolin 10 - 15' White Kaolinised Sandstone
10 - 15' Buff Sand 15 - 20' Buff Kaolinised Sandstone
15 - 40' White Kaolin : 20 - 40' Sandstone, Little Kaolin
P.7 P.9
0 - 5' Brown Clay 0 - 5' Sandy Soil
5 - 15' Buff Sandstone, very little 5 - 10" Stained Sand
Kaolin 10 - 15' Kaolin with Silica
15 - 25' White Sandstone, very little 15 - 20' wWhite Kaolin
Kaolin . 20 - 25' White Kaolin
- 40' Sandstone
P.11
- 5' Overburden ' 0 - 5' Brown Clay
- 10" Buff Sandy Kaolin 5 - 10" Buff Kaolin
= 15' Sandy, Quartz Stringers 10 - 15' Sand Seams between Kaolin
- 20' 1Iron stained Sandstone Bands.
- 25' 1Iron stained Sandstone 15 - 25' Buff Kaolin

- 35" Buff Kaolin

P.12 P.13
0 - 32' White Kaolinised Material. 0 - 1' overburden
High 7% Kaolin 1 - 5' Buff Kaolin
5 - 10* Buff Kaolin
10 - 20' Band of Stained Kaolinised

Sandstone
20 -~ 25" White Kaolin




MOUNT CRAWFORD KAOLIN DEPOSIT

Scout Holes Drilled by Percussion Drill.

NUMBERS PREFIXED BY ''P"

P.14 P.15
0 - 5' Quartz & Iron stained 0 - 5' Pink & Buff Kaolinised
Kaolinised Sandstone Sandstone
5 - 15' Hard Kaolinised Sandstone 5 - 15' Hard White Kaolinised
15 - 30' Kaolin, Soft. Sandstone
15 - 25' Soft White Kaolinised
Sandstone
25 - 30" Buff Silica.
P.17
- 5' Red Brown Clay Soil, Trade Not complete as'Open Cut' substituted
Kaolin for this hole.
5 - 10" Red Clay - Kaolinised Sandstone
10 - 15' Buff Kaolinised Sandstone
15 - 20' Buff Kaolinised Sandstone
20 - 25' White Kaolinised Sandstone
25 - 30" White Kaolin
P.19 P.21
0 - 5' Red Clay & White Kaolin 0 - 5' Light Brown Clay Soil, then
mixture. High % Kaolin. into white cream Kaolinised
5 - 10' Cream Kaolin sandstone.
10 - 15' Orange-White Kaolin %% 5 - 16' Buff Kaolinised Sandstone
15 - 20' Buff Kaolinised Sandstone, 15 - 25' White Kaolin
% Kaolin low.
P.25
0 - 5' Dark brown sandy clay soil 0 - 5' Brown Clay soil. Some Kaolin
into iron stained Sandstone 5 - 10" Brown Clay toloose material |
5 - 10" Cream stained Kaolin small 7 Kaolin.
15 - 30' Buff Sandstone. 7% Kaolin low. 10 - 20" Buff Kaolinised Sandstomne
20 - 30' Buff Sandstone.
. 26 P. 27
0 - 5' Brown Sandy Soil. Trace 0 - 5' Top Soil
Kaolinised Sandstone 5 - 10' 1Iron Stained Kaolinised
5 - 30' White Kaolinised Sandstone Sandstone
10 - 15' Buff Kaolinised Sandstone
15 - 20" Yellow Sandstone
P.30
0 - 5' Red Brown Sandy Clay Soil
5 - 15' Buff Kaolinised Sandstone
15 - 30' Sandstone

** P,19 Band

of Discolouration.
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MOUNT CRAWFORD KAOLIN DEPOSIT

Wildcat Scout Holes Drilled by Proline Auger Drill.

HOLE NUMBERS PREFIXED BY ''w" ge—e» Mae >
W.1l W.2
0 - 10°' Sand 0 - 15* Very Sandy & Hard
10 - 15° Grey Sandy Clay
W.3 W.b
0 -6' Overburden 0-09' Overburden
6 - 28! Off-white Clay 9 - 30°' White Clay
Thin band Quartz at
surface.
W.5 ' W.6
0 -6' Overburden 0 - 12° Overburden
6 - 30°' White Clay 12 - 45° White Clay - Sandy
at top.
W.7 W.8
0 - 6" Overburden 0 -6 Overburden
6 - 30°' White Clay 6 - 12°' White Clay
Quartz Stringers at 12 - 277 Sandy Stained Clay
surface
W.9 W.12
0 -6' Overburden 0 - 3! Overburden
6 - 24 White Clay 9 - 21! White Clay, some
24 - 39! Stained Sandy Clay Buff Sandy Clay.
39 - 60°' White Clay
W.13 W.1l4
0 - 3' Overburden 0 - 6’ Overburden
3-6"' Sandy Rock & Quartz 6 - 16' White Clay
6 - 18' White Clay 16 - 18! Red Stained Clay
18 - 30°' White Clay
W.15 W.1l6
0 - 3°! Overburden 0 - 6' Overburden
3 - 12 Pink Iron Stained 6 - 12° Sandy Clay
: Clay 12 - 21° White Clay
12 - 21! White Clay
21 - 24! Quartz Seam
W.17 W.18
0 -6' Overburden 0 - 3! Overburden
6 - 9' Buff stained Clay 6 - 9' Orange & Red Clay
9 - 12° Buff & Orange Clay 12 - 18° Ironstone & Grey Clay
12 - 21! White Kaolin (Yellow 18 - 24° Red, Orange Sandy Clay
seam at 20")
24 - 36° White Kaolin with Yellow
sand
36 - 39° Sand




MOUNT CRAWFORD KAOLIN DEPOSIT

156

Wildcat Scout Holes Drilled by proline Auger Drill

HOLE NUMBERS PREFIXED BY "wW"
W.1l9 W.20
0 - 6' Overburden 0 - 3! Overburden
6 - 9! White Kaolin & Sand 3 - 9! Ironstained Kaolin
9 - 21° Sand - some Kaolin 9 - 12¢ Grey Sandy Kaolin
12 - 18! Yellow Sandy Kaolin
W.21 W.22
0o - 3 Overburden 0 - 3°f Overburden
3-9' White Kaolin 3-6' Red Clay
6 - 12° White Kaolin
12 - 21° Pink Kaolin (Mica
18 - 21')
W.23 W.24
0 - 3°f Overburden 0 - 6' Overburden
3 - 97 Red Kaolin 6 - 9' Pink Kaolin
9 - 15! Pink Kaolin 9 - 12 Light Pink Kaolin
15 - 27! White Kaolin 12 - 33! White Kaolin
W.25 W.26
0-6' Overburden 0 - 3' Brown Sandy Soil
6 - 241 Pink Kaolin 3 -6' Brown Sandy Clay Soil
6 - 9' Light Brown Sandy Clay
Soil
9 - 12° Light Brown Bentdnitic
Soil
12 - 15! Light Brown Clay
15 - 18! White Kaolin Clay
18 - 21° Brown Clay
W.27 W.28
0o - 3! Overburden 0o - 3¢ Overburden
3 - 18 White, Hard Kaolinised 3 -9 Buff Siliceous Kaolin
Sandstone 9 - 24! White Kaolinised
sandstone
W.29 W.30
0~ 3! Overburden 0 -9 Kaolinised Sandstone
3 -9 Kaolin Hard.
9 - 12" Pink Siliceous Seam 9 - 12¢ Pink Buff Sandstone
12 - 24! White Kaolinised 12 - 24! Pink Buff Sandstone.
sandstone
W.31 W.32
0 - 3! Overburden Quartz stopped Drill at &'
3 - 18 White Kaolinised
sandstone
18 - 21° Grey Kaolinised
sandstone
21 - 24° Buff Kaolinised

sandstone




MOUNT CRAWFORD KAQOLIN DEPOSIT

Wildcat Scout Holes Drilled by Proline Auger Drill

HOLE NUMBERS PREFIXED BY "W

W.32A W.33
0o - 3f Overburden 0o - 3 Overburden
3 - 6! Kaolinised Sandstone 3 - 15¢ Buff Siliceous
Low 7% Kaolin material -~ Low 7%
6 - 24! Buff Sand Kaolin.
W.34 W.35
0~ 3’ Overburden 0 - 3! Red Clay trace Kaolin
3 -21 White Kaolinised 6 - 9' White Kaolinised Sand-
Sandstone stone
21 - 24 Siliceous 9 - 15' White Kaolin
15 - 21' Orange Sandy Kaolin
21 - 24! Buff-white Kaolin
W.36 W.37
0 - 6' Brown Sandy Soil 0 - 3' Brown Sandy Soil
trace Kaolin 3 - 18' Buff Sandstone
-6 - 9! White Kaolin. Some
Quartz.
9 - 15! White Kaolin
15 - 21° White Kaolin
21 - 27! Orange Sand
27 - 36! Buff Sand, trace
Kaolin
W.38 W.39
o - 3 Brown Clay Soil, 0 - 3! Red Brown Sandy Soil
Kaolin at 1° 3 - 6! Stain Kaolinised Sand-
3 - 6! White Kaolin stone
6 - 18! Buff stained Kaolin 6 ~ 24! Stain Kaolinised Sand-
18 - 21! Kaolinised Sandstone stone. .. % of Kaolin
21 - 24! Buff Sandstone increasing.’
24 - 27° Micaceous Clay
W.40 W.4l
0o - 3! Brown Sandy Soil. 0 - 3! Red Clay Soil. Trace
Quartz evident Kaolin
3 -6 Red Brown Clay 3-6" Buff Kaolin
6 ~ 9' Red Clay surface Kaolinised 6 - 9' White Kaolin
sandstone 9 - 12° Buff Kaolin
9 - 12° Buff Kaolinised Sandstone 12 - 15' Orange Sandy Kaolin
12 - 18° Buff Kaolinised Sandstone 15 - 18! Buff Kaolin
some Quartz 18 - 27! White Kaolin
18 - 24° Hard Sandstone 27 - 337 Buff Sandy Kaolin




MOUNT CRAWFORD KAOLIN DEPOSIT

138

Wildcat Scout Hgles Drilled by Proline Auger Drill

'HOLE NUMBERS PREFIXED BY ''W'

W.42 W.43
Abandoned at 3'. Too hard 0 - 3! Brown Top Soil
for Proline 3 - 9' Buff White Kaolin
9 - 18' Buff Kaolin
18 - 24' Buff-White Kaolin
24 - 27' Buff Kaolin
27 - 36' Buff Kaolin
Quartz Stringer 33'
W.44 W.45
0 - 3' Brown Top Soil 0 - 3' Red-Brown Clay Soil
3 - 6' Buff-Orange Kaolin 3 - 12" Buff Kaolin
6 - 9' Sandy Buff Kaolin 12 - 18' White Kaolinised Sandstone
9 - 12" White Kaolinised Sandstone
12 - 15' Orange Kaolinised Sandstone
W.46 W.47
0 - 3' Red Sand 0 - 3' Brown Sandy Soil
3 = 6' Red Orange Sand 3 - 15' Buff Kaolin
6 - 9' oOrange Sand 15~ 18' Buff Sand
9 - 12' Yellow Sand
W.48 W.49
0 - 3' Brown Sandy Top Soil 0 - 3' oOrange Sand
3 - 6' Hard Sandstone. 3 - 6' Orange Kaolinised Sandstonﬁ
Too Hard. Trace Kaolin.
Abandoned. Too Hard.
Abandoned.
W.50
0 - 3' Red Brown Clay Soil
3 - 12" Buff Kaolinised Sandstone.
Too hard. Abandoned.
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THE READYMIX GROUP CHEMICAL TESTING LABORATORY 1 4 4

b

yuMBEDL Rererence ||HoLle |Depr (CL,-;}Q SAND || Numaed REFERENCE bos £ |Deory [Cu;y) SAND

STANDARD ANALYTICAL METHOD MT CEHeFosd,
£t 5}.{;’&" i
TestReiNo. A032 Readymix C.TL.. c7 e
Mr. AW. Harowicke, 00" Vcroser, 1968
Resionar Generar Manaiee,
ADELAIDE .
REPORT A2l6/cs
Your Rererence: W.C. Drill Gore Samples,
MATERIAL: Mt Geawrord Ciay Marerial .
WOoRK REquireD : Se paralion and Wnl'%‘l&ﬁ'v/e
elerminalion ?/ ey fay < Siloea Sand /;'acfzbns,
« SAMPLE Reeewep: 30-8-68.
SAMPLE JoevirFicaTion: Hore: W4 <« W5
| INvEsTicATION By: S LUDVIC,
RESULTS, —
_ » | —y"
! — 9% %, 1 A %
SamriE| AnacymeaL KRoLiN Sicicn |SamPLE] ANALYTICAL KaotiN|Sivics

Numper » FR”CWM Fﬂ”mo”.l{ N”"fﬁgfft FEACTMFRMM

0/9] ﬂ-w 03|53 |47 |77 | 0200 | 4 2750 68 |32

’

69 | 0/92 le} 3¢ |62 |38 |78 | 0200 W4 3093|6139
70 | 0/93

7

Wa |6 |62 |38 179 | 0202 | W 3836|5149

£

3

T 094 W4 (942)60 |40 | 80 | 0203 W5 D43 |51 |49

T2 | 0195 W4 |12a5|58 |42 |81 | 0209 W5 |36 |43 |57

H ‘ 2
73| 0196 \W4|55| 64 |36 |82 | 0205 W5 |g9'| 45 |55
- . 1 ) 7 ) k k| /]
T4 | 0% \W4 8|67 |33 |83 | 0206 |5 941736 (64
75 |0/98  |W4 [ofn|65 |35 |84 | 0207 W5 |iF15|36 |64

% 10/99 ) W zlzf 66 )341 85| o208 W5 |55 42 58_ o

B

" -

¥
L
e



THE READYMIX GROUP CHEMICAL TESTING LABORATORY

STANDARD ANALYTICAL METHOD iss
Test Ref. No A G 3 2 s . Readymix C.T.L. c7Z
The Manager, 0™ Gelober, 1968.
AusreALIAN BLUE METAL Ply LId, |

ADELAIDE.
REPORT AR12/68.

Your Rer; MECrawrord W.C Drirt SampLES.
MATERIAL: Mt Crawrorp  SANDSTONE,

Work /?E&WRE;‘): DeterminaTion oF Ceay AND

‘ Swich SanD Fractions
SAMPLES Recewvep:  3p™ Aug, 1965.
SAMPLE /Dfﬂmrzcmom Hore Nos. [SA: I; GR24;GRI6,
INVESTIGATION 8Y: S Lubyic. |

o83 | 184 10-3 | 58 %\ 42 4 | 57 loos/
w34 | I8A 1 F-6"157 143 v | 52 loos2
035 | ISA 16-9' 154 r146 v | 53 (0053
w3 | 191957152 « 48 « (54 oot
37 Y037 | 184 (1215148 «|52 « 55 looss
3¢ lpv38|IshA /518148 o152 ¢ 0056 |GR24 0%¢' | 44 ¢
39 lposolion 1821148 i « o057 \erod | 6tor | 59 «

40 |ooqol1sn |2/24145 |55 « 0058 6R24| 9%/ | 54

41 lpo4l|isa (2427 44 « |56 ¢ 0090 [GRD4| 1215 45 «| 55
[ 4
A &

RESULTS: —
gamplf:, lé;ﬁ:}f;f” te | puth (f(c:éa[z‘n) .gz'li';a--— Semple A@Jy&ﬁ?\ ) P Kaelzn |S5clica
Bu 0 (4 ez G L
il el e 28 207 8 0%, el e

HISINIR

42 lvo42| 184 |27°30] 43 57 v 60 |009) 1G24 |/5%/8") 52

43 loo43| { |p3'| €1 |39 v |6f |00f20GR1c| 06| 64 " | 46 Y
44 loog4| | 136’ |46 |54 w62 [009316RIG| 659"V 47 « |53
45 loo45| / 16-9'| 52 «|48 {63 |0094|GRIC\S-12|47 w53«
46 oo4¢| J 1 9’| 43 |57 o |64 |oo95\GRi6liZ-15]1 51 v (49 @
A7 o471 | 15147 |53 o G5 |ovg6 \GRIGIs-18 1 48 w152  n
48 loo4p| 1 11596159 41 | 66 |oogy |ariC|ig*2) (45 |55 v
49 |vo#g| § B2 166 |34 v | 67 (0098 \arle 2241 4] 159
50 Yoso| | [2F24| 55 |45 1|6 E 10099 |Spedlapt |57 1143

AL Resuirs Basep on Deiep Sampres  (105°C).




THE READYMIX GROUP CHEMICAL TESTING LABORATORY

STANDARD ANALYTICAL METHOD _ 1.0

Test Ref. NOA032 ........................................................ Readymix C.TL. C 7 et

Mr A W. HARDWICKE, 9" v:t, 1963,
RecionAL Cenerar Manacea, :

RePorT A 2/0/655’ .

Yourn Rer: W.C. Drirzing SAmPLES.
MATERIAL: Mt Crawrord Ctay MareriAL,

Work Requirep; Derermivirion oF Ciny AND
Sitich Sanp FRACTIONS,

SAmMPLE Reepjvep: £ et 1965,
INVESTICATED By : & [LUydDVIG,

SAMPLE hennircarion:  Hore: GRII <« W3
RESULTS: \

] []

SAMPLE | ANALyTicar ﬁnaz.wﬁmﬂ AverAcE | SizicA 5;,”9’ AVERAGE
| NumBER. | ReFeqence HULE ‘ﬁEP?/f ERACTION ﬁ(A&m(&ﬂﬁ Endcrion. | SIEIcA Samp

Niviseg. FRAETION FRACTION
_ PER ceny PER CENT, _ PER CENT PER cent
4797 5203
00% @ WI3  0-3 |4799 4798 |52.0 5202

5300

0091 | W13 3-6 |3a9e | 5300 |5750 | 4700
455 .
2) o092 | WI3 |69 |%pss 54-55 ﬁgﬁg 4545

22 0093 | W3 | 9-12 |Zpgs | 4896 %55 | 5154
“ 5767 4833
23 po94 | WI3 [ 12-15 5763 5165 4837 48-35
>4 o095 | W3 158 sy | 44789 |28 | 5522
55 pogp | WIB | B2 il | 447 (553 | 5529
5 0097 |GRI | p-c Gpsw | 4090 l5on | 5940
. g . —
07 0098 |gall | 6-9 |Jour | 4047 335 | 5953
. 35°9/ - 6409
28 0099 |GRI | 942 |3539 2599 lepri 6410
| 2649 - 7360
29 1 ofoo |GRI  |2-15 |96.49 2640 5360 7360
. % : "4 - . -
30 loior |GRN | 15-18 |35 | 33€5 (85 | 6635
46 o, ; :
3l loor |GRN |18 |Boke | 2946 |Tosa | 70°54

32 003 GRI |21-24 350, | 3807 (&5 | 6193




THE READYMIX GROUP CHEMICAL TESTING LABORATORY

- . 147

Test Ref, NOu ot rsisssssssonsrssisssssisivs i Readymix C.T.L..oiiis

Mr. AW HARDW’CKE, 5% October ,1968.

Kecionar GeneraL Manacer.

PeporT A 209/68.

Your Rererence: AppLicaTion DATED; 4™ 0Oct, 1968,

MareriaL: ME CrawForn  KAOLIN /sanp.

Work Requirgep: DETERMINATION OF KADLIN AND SiticA-Sanp
FRACTIONS ,

SAMPLE Recevep: 4% fer, 1968.
InvestisaTion By: S Ludv/G.

ResulLTs, .
 Au Resuirs Baseo on DRiep SAmpLES. ( 105 OC) |
sampLE | ANALYHEAL T2er ferlo: - [ #AoLIN Shick SAND
NumgeR. | NumBeR. | R-cre | Hore | DepPru. | FRACTION | FREETon:] .
| looze |22 lgriz |6'-9' | 7705 |2295
o loo77 | Griz |9'-12'| 59471 |4055
3 loo78 : GrRI2 |12'-15"| 5347 4655 |
4 loozg | leriz |15-18 5221 | 4779
5 |ooso | GrI4 | 912" | 6704 |32
¢ |oosl ~ GrI4 |12'-15'| 58:58 | 4142
7 looge |« |6rI4 |I5-18"| 5290 | 4710
8 |poss v Gri4 |168-2/" | 4759 | 524/
9  |o0s4 " Gri7 | 9-12' | 4652 | 5348
10 |pogs . GRIT | 18-15"| 4875 | 5125
i1 oose |« |Gerr |i5-i8'| 5770 | 4230
12 loosy | v lgror | 9124338 | seer |
13 loosg | v or2) | I2-15 | 4766 | 5244
4 10089 o« |Gr21 | 15-18'| 52:03 | 47:97
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Test Ref. No....... WA 032 Readymix C.T.L. C 7 ....................
M. AW, HARDWICKE, 34 October, 1968.

_ResionAlL GewnerAl MaNAGER.

reporT. A208 /68.

Your KEF: Rourive Dercmmination oF Cery AND EiLica-Sanp

FRACTIONS,

MATERIAL: ML CoawFord Cryy MaArTerIAL.
WoRK REQUIRED: Dereaminarion orF Cray (Xacuin)

AND  SiLicA-SAND FRACTIONS.
SAMPLE Receivep: 3¢ * Aucust , 1963,
INVESTIGATION By : 5. Liupyre. |

SAMPLE IDENTIFICATION » Hore: W4 < W5
ResurTs.
. 'A,LL Rssaz.rs’ BASED ON DRIEp sAmpLE (1065°C.)
SaMpLe | ANALyTIAL }(not.m(aaj Avernse | snien sanp| AVERAGE |
Numser | ReFerENeE H&E o | pePrH. | Fracrion | KasLN (ciuy) FracTION é%ﬁé"rfa%"l)
ﬂmsza w‘ Pea cfm'szaAc,ZgZ cent] Lot PER CeNT Zﬁ‘?PER CENT]
b | 6660 3340
/ &/ L F . Z3
L0069 | N5 -3 6653 6659 | 3342 | 33°4]
| 69-01 3099
2 0070 [ WI5 |96 | ggpy |690] |00 | 3099
| , 6977 | 3023 g
3 |07 \WI5 [6-9 1 6990 | 6979 | 3020 30:21
/ , _
4 0072 |\WIE 9-/é 53-39 5333 4668 4667
y 533/ , 4669 |
5 10073 |Wis |12-15| 43,5, | 5731 4669 | 4669
/ 7/ 52# 47”56
€ N7k \Wi5 \15-18" 55.45 | 524 4157 | 4T5E
, | Séé0 4340 |
T o075 \wig 18-2) | seee | 5660 | 4340 | 4340
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Test Ref. No ..Readymix C.T.L.
Covnuen: RePorRT A20 8/68 .
SAMPLE IDENTIFICATION . HoLe W14.
SAMpLE MALYT)ML KAoLiv (aav) AvERAGE étum sand | AverAes
Numser. |ReFegenee| [JOLE, |DEDTY. | FRACTION. ‘?UALZ;; 5%""9 Feacrion, |Seel SN
NIMBER. PER CENT ® PERCENT|  PERCeNT|  pee eNT]
P €50 3350
0059 \WH |0-3 | 6640 | 6650 | 3351 | 3350
| €629 337 |
2 |0pb0 | WA | 376 | geny | 66°28 3373 | 9372
| 6596 7404
3 1006 (W4 |6-9 595 5596 3405 | 3404
;| Er76 33:24

4 \ope2 | Wik 9712 | ¢p7e | 6174 | 3828 | 39:2¢

6574 F4-26

0oé3 | W4 12,-/5/ cs73 | 6574 | 3427 | 3426
T, e | | 3rss

¢ |oves | Wia 155 | coo | 6811 | 3190 | 3189

€904 3006

7 ooes | Wit |18-21 | eg.05 | 69:04 | 007 | 3006
) 7| 676/ 3230

8 look |Wi (2024 | greo | 6761 | Joge | 3239
| 7374 26-26 |

;o7
9 \eogr | Wi4 2427 | 7367 | 7371 |2633 | 2629

) | es7 424
10. |eoes Wit (0730|557 (6576 | 3509 | 3424
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A PRESENTATION ON KAISER REFRACTORIES
DIVISION OF KAISER ALUMINUM AND CHEMICAL CORPORATION

for

s

READY MIXED CONCRETE LIMITED
SYDNEY, AUSTRALIA

INTRODUCTION

Kaiser Refractories is a major division of Kaiser Aluminum and Chemical
Corporation. Kaiser Industries owns approximately 33 percent of the

- common stock of Kaiser Aluminum & Chemical Corporation.

Kaiser Refractories produces a wide variety of high temperature, heat
resistant maferials that are used to line industrial furnaces in most basic
industries where heat is employed during the manufacturing process. The
Division operates nine domestic plants, two Australian facil}ties, and one
plant in each of the countries of Canada and England. In size, Kaiser

Refractories accounts for six percent of the sales of Kaiser Aluminum and

Chemical Corporation and ranks among the top four refractory producers in "
the United States. e

Refractories are produced in a variety of shapes, sizes, compositions and
manufactured to specifications for a wide range of applications. Brick -
refractory products ( (1) =~ 9" equivalent = (1) brick 9"L x &4%"W x 2%"T,
priced in lots of 1,000 9" equivalents) account for the major tonnage sold;
however, other products known as refractory specialties represent an in-
creasingly greater portion of the market. Refractory specialties consist of
mortars, cements, coatings, casting and ramming mixes, and materials which
can be applied by pneumatic guns, in some cases, while the furnace is still
hot. ' i

L]
The Steel Industry accounts for about sixty percent of Kaiser Refractories' *
Steel producers use refractories of varying types in the open hearth
furnace, the blast furnace, ladles, the basic oxygen steel furnaces, soaking
pits, and other facilities where molten metal or heat containment is a
factor. :

Other major consumers of refractories are the Non-ferrous Industries,
Foundries, and the Cement, Glass and Ceramic Industries. Refractories are

also used by the Petro-chemical Industry, power producing facilities and in

industrial incinerators. In fact, refractories are of paramount importance
to practically every basic industrial process. :
- ) ’ e . . -+

THE PAST

The Division started in 1942, when two California plants were constructed
for the production of metallic magnesium. A quarry and calcining plant were
established at Natividad, near Salinzs, to mine and process dolomite. In
addition, a scawater magnesia plant was built on the coast of Monterey Bay
at Moss Landing. The first basic refractories plant was constructed at
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Moss Landing in 1946. TFurther basic refractories facilities were added

in 1956, at Columbiana, Ohio, to supply the refractory requirements of the .
Eastern market. At the same time, Midland, Michigan, was selected as the

site for the production of periclase. Periclase is a fundamental ingredient
used in the manufacture of basic refractories and is a high purity form of
magnesium oxide made from seawater or other brine.

Kaiser Refractories acquired the Mexico Refractories Company, Mexico, Mo.,

in 1959. The Mexico organization had been in business since 1930, as a
leading manufacturer of fireclay, high alumina and silica refractories.......
materials which had not previously been produced by Kaiser. The Mexico
organization brought to the Division major facilities at Mexico, Missouri;
Frostburg, Maryland; Niles, Ohio and QOakville, Ontario, Canada.

In late 1965, the Division purchased the refractories business of The Denver
Fire Clay Company of Denver, Colorado. - The Denver plant manufactures fire-
clay and high aluniina refractory products for consumers in the Rocky Mountain
and Western areas. '

THE PRESE NT

During recent years, all of the plants of the Division have been either
modernized and/or expanded. 1In fact, during the period 1965-66, construction
reached an all-time high ($20,000 OOO) for the Division.

Presently, Kaiser Refractories maintains two research laboratories. One is

a technical center which is located at Mexico, Missouri, and is primarily
devoted to the development of new or improved fireclay and high alumina
refractories. The secound laboratory, located at Milpitas, California, is
concerned primarily with basic refractory development. However, this group
is also engaged in fundamental research projects for Kaiser and outside
groups such as N.A.S5.A. Within the past year, a group of seven engineers
headed by Dr. R. E. Farris, has been formed to serve as the research and-
development nucleus for the diversification activities of the Division. This
is in addition to the availability of the services of 60 scientists, research

engineers and technicians that comprise the R&D personnel.

The research and development activities of the Division will soon be con-
solidated with the other corporate divisions at Pleasanton, California. The
Corporation is constructing a campus-type, multi-million dollar unified
research complex at this location. When completed late this year, the research
center will bring together a staff of 400 which will provide, at one location,-
a wide range of scientific and engineering talent.-

Thus, from a small metallic magnesium raw matasrials beginning, the Division
has developed into a major producer of a complete line of refractory products.
For example, the Division employs 100 different inorganic and organic raw
materials in the compounding of over 400 product mixes. The 400 product mixes
are processed into over 15,000 finished products. Availability of these
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L4

15,000 products is assured through a productionfcapability of the following
magnitude:

Basic Brick

Basic Specialties
Fireclay, High Alumina and

Silica Brick

Fireclay, High Alumina
Specialties

Deadburned Dolomite

Dolomitic Rock Products

Periclase (excluding Division consumption)

Magnesium Hydroxide (Paper Industry)
Magnesia (Paper Industry)
Magnesia (Air Pollution Abatement)

- In searching
be utilized,

"fit"

THE FUTURE

i

i
i

|

i

G

I

x
1

|

]

1

23,000,000 9" Equivalents or 130,000 Tons

—————

125,000 ™

75,000,000 9" Equivalents or 300,000 ™

150,000 "
50,000 "
. 80,000 "
35,000 "
20,000 "
7,000 "

3,000 "

TOTAL ANNUAL CAPACITY.... 900,000 Tons

for areas of growth in which the resources of the Division could
the Extender and Filler Pigment Industry was assumed to be a

This assumption was corroborated upon the completion of an extensive
United States and world market research project.

The market research project provided the Division with comprehensive know=-
ledge of the Extender and Filler Pigment Industry in the followino areas;

€Y/
(2)
(3

(4)

(5)

The thirteen major and nine minor extender and filler pigments

were identified.

Total tonnage and value for each of the twenty-two extender and

filler pigments was determined.

Methods of mining, manufacturing and marketing for subject industry
were determined as a “fit" with the talents of the Division.

Product specifications for each major and minor (sub-classes of
each were also determined) extender and filler pigments were

determined.

The major producers and their share of the market for extender
and filler pigments were classified.

ES

Finally, a five~year project of sales growth and price stability,

based on the consuming industries,

was prepared,

*

It 1s because of such planning activity that we recognized and communicated
to you the potential of the Mt.. Crawford deposit.
Division can be of assistance in developing the deposit.

In addition,

it is why the
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The Division is actively pﬁrsuing opportunities in every phase of the ex-
tender and filler pigment field, with the exception of kaolin. Kaolin is
being held in abeyance until you have reached a decision as to our partici-
pation in the Mt. Crawford project. :

i e *®

In concluding this section, we wish to stress that we are sincere in our
desire to participate with you in the Mt. Crawford deposit. We feel that *
the next section of this presentation is indicative of our sincerity. '

i
; ;
+ - ¥
1 - :
i
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SAND-~KAOLIN DEPOSIT

MT. CRAWFORD, SOUTH AUSTRALIA

Preliminary data indicates that the Mt. Crawford sand-kaolin deposit has
a numper of interesting possibilities. Chemical and physical properties
of the kaolin compare favorably with southeastern United States kaolin.

A number of drill samples have been received and work is progressing with
their evaluation. It.is anticipated that we shall have a cursory knowledge
of the deposit concerning vertical and lateral uniformity from this testing.
Also, these samples will indicate type of equipment for blunging, degriting,
classification, dewatering, etc. . :

There are a number of plants in the United States that process kaolin,
sand, and sand-kaolin. These plants vary in types of equipment depending
on the ore and products produced. As an example, the southeastern United
States kaolin producers use pit blunging and degriting (these deposits
generally have less than 1% grit) and pump their slurry to plant’s through -
pipelines. Bleaching, classification, fractionating, dewatering, drying,
etc., are designed to produce water washed kaolins mainly for the paper
industry. A sand-kaolin plant in the Southwest produces glass sand and
silica flour by froth flotation and spray dried kaolin for the ceramic
industry. Another plant in western United States produce glass grade sand

~by froth flotation and refractory aggregate from the kaolin portion.

Kaiser Refractories and Kaiser Engineers have made studies of all known

‘plants producing kaolin and sands. ZXaiser Engineers have designed plants

and consulted in this area. Kaiser Refractories is operating a "wet'

magnesia plant with similar equipment used to wet process kaolin (i.e.
hydroclassifiers, thickeners, classifiers, filters, cyclones, dryers,

calciners, etc.). Within the Kaiser organization we have complete experience
in all ore dressing and-beneficiation methods. o

-

Capital and operating costs for the Mt. Crawford PrOJect w111 be dependent
on the following: . ‘

1. Type of plant (equipment) o L
2. Manufactured products T
3 L

. Plant capacity

1. TYPE OF PLANT

hY

Plant selection shall depend on characterlstlcs of ore and specifications

1]

of finished product. : . o i

2. MANUFACTURED PRODUCTS

Products depend on properties of raw materials and marketing areas.
. P I g

.
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3. PLANT CAPACIT

‘ Initial capacity .and annual gfow'd'x are depcn ent upon final marketing
decisions. Industrial minerals are greatly affected by transportation

methods and costs.

In order to estimate capital and operating cost for the Mt. Crawford Project,
we have estimated annual capacities based on kaolin consumption within _
Australia, Japan and western United States. We have designed a "flowsheet"
in sections. Should market or product research prove that a product is not
economical, this section can be deleted from the plant. ’

GENERAL FLOW SHEEET
SHOWING PLANT SECTIONS

‘ ’ { STRIPPING, MINING

' : & TRANSPORTATION |
‘ . ..

W RETE .

) CRUDE SLURRY PREPARATION

B A

\V4
' A
DEGRIT Lo
A :
- v .
KAOLIN ' : ' 1 SILICA SAND

KAOLIN CALCINING & . o 'HEAVY MINERAL |
REFRACTORY AGGREGATE - PLANT {

T
i
!

Product =~ must be

' i [ o \/ investigated
' - \’/ | stigated
*PRODUCT *PRODUCT * *PRODUCT
Rotary Dried Xaolin-bulk Calcined Kaolin-bulk ‘§ilica Sand-bulk
Rotary Dried Kaolin-bagged Calcined Kaolin-bagged © ¢ S§ilica Sand-bagged -
7C% Solid Slurry-bulk Refractory Aggregate~bulk

Spray Dried-bulk
Spray Dried-bagged

**Speciiications for orades of each type product must be de;ermlned b roduct
g ype p y P
& rch and market studies. ? '
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~ PRODUCTION
! MINE PRODUCTION (1) PRODUCT
. : TPD (250 DPY) § ! XLOLIN (3)
YR. ' TPY SINGLE SHIFT | TPH ‘SAND (2) R&W (4) 1 CALC (5) TOTAL (RAW BASIS)
' f 1 1 Tt
1 1136,000 | 544 63 71,000 { 35,000 [15,000 (20M) 55,000
2 {202,000 316 102 |106,500 | 52,500 |22,500 (30M) 82,500
3 {272,000 | 1,088 136 | 142,000 | 70,000 130,000 (40M) 110,000
4 408,000 | 1,632 204 1213,000 {105,000 {45,000 (60M) 165,000
5 |544,000 | 2,176 272 | 284,000 1140,000 {60,000 (80M) 220,000

(1) Deposit mine run 55% sand,.45% kaolin

(2) 957 sand recovery
(3) 90% kaolin recovery

(4) 70% of kaolin product sold as raw, water-washed material (dry, spray-

dried or slurry)

15% + 10% = 25%

(5) 30% of kaolin market sold as calcined product

NOTE: All tons expressed as long tons (2240,1bs./ton).

L.0.I. + Dust loss =

A flowsheet was designed for a ''model™ plant with great flexibility for
product manufacture. ~ Ecuipment costs, construction, fabrication and

installation costs are from company engineering estimates.
for U. S. manufactured equipment. Allowances for freight,
were made. It i1Is realized that some prices

All costs are
duties, etc.,
shall change subject to

availability within Australia and different construction costs and practices. .

However, for a feasibility study, the costs

acceptable.

After study of equipment types and capacities it was determined that the

shown herein are cohsidered

initial plant capacity should serve production for the first three years.

During the third year the plant would be expanded to capac1ty shown for

fourth and fifth year production.

INITIAL PLANT COST SUMMARY SECTION

Stripping, Mining and Transport’
Crude Slurry Preparation
Degrit
Water Washed Kaolin
Kaolin Calcining & Refractory
Aggregate
Silica Sand Section
& General Plant
Misc., Construction o

TOTAL
(UsSS)

e . 199,200

DIRECT INDIRECT
(us$) (Us$)®
199,200
130,150 = 125,567
156,405 . 150,980
- 1,012,996 - 976,385
865,780 2‘ 834,874
417,968 ., 403,111
1,189,200 -
1,302,217 -
5,273,916

2,491,417

255,717 -
307,385
1,989,881 °

1,700,654
821,079

5,273,916
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-Direct costs in tne various plant sections include equipment, installation,

fabrication, etc. General plant includes site preparation, concrete,
buildings, steel,' oifice, shops, tailings disposal, utilities dlsgrlbuulon,5

office and lab equipment amenities, plant protection, etc.

Miscellaneous construction includes sales tax and duties, constructloﬁ

escalation, engineering design, field englneerlng and supervision,

and capltal spare parts.

Initial project. could exclude various sections (i.e., sand section or

kaolin calcining and refractory aggregate). These sections could be added
. at later date as product or market studies prove their justification.

i

INITIAL COST OF PLANT TO PRODUCE:  * |

S

1. Water washed kaolln P $US
2. Water washed kaolin and calcined kaolin : .
and refractory aggregate S $Us
3. Water washed kaolin and j oL
silica sand .. 8Us
4. Water washed kaolin, calcined kazolin and: - '
refractory aggregate, and silica sand ' b $Us

Additional cost to expand plant to final capacity.
It is anticipated that these costs will incur durlno
third year of production.

Section ‘
Mining ‘and Stripping . : .
Crude slurry preparation . L
Degrit

" Water washed kaolin

Kaolin calcining and refractory aggregate
Silica Sand

[

- Total Additional Capital Cost $US

Section

-Mining and Stripping

Crude Slurry preparation
Degrit :
Water washed kaolin
Kaolin calcining and refractory aggregate
Silica sand section '

: Total . 8US

i

2,752,183
4,452,837
3,573,262

5,273,916

221,000

..-0--

87,038
331,238

Final Capital Cost of plant after addition of equipment . (544,000 tpy)

$US

199,200
278,917.

307,385
2,210,881
1,700,654

908,117

5,605,154

contlngency,
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ESTIMATE OF OPERATING COST .
(i) B : ’ Total Wage or Salary .
: Incl. Holiday Pay, Payroll Tax,

Payroll Worker's Compensation
1 Manager : _ $A . 12,000 annual
1 Chemist - Quality Control ; 7,000

1 Sampler - Mine and Plant : 3,075

1 Maintenance Superintendent N 5,000

4 Mechanic-Welder @ 3,360 i 13,440

2 Electrician @ 3,640 i . 7,280

3 Sample Prep. and Lab. @ 3,075 i 9,225

1 Chief Clerk - Accountant - i 5,000

1 Clerk - Sacretary : 4,000

1 Warehouseman g 4,000

1~  Utility Truck Driver 2,520

3 Shift Foreman @ 4,500 13,500

Sub-Total-General Payroll $A 86,040

~~ Mining (1l shift/day - 5 dpw)

Pdndadiedebadutel &3
2 Scraper Operator @ 3,910 .$A 7,820
1 Utility Man o 2,520
Sub Total-Mining $A 10,340
Degrit (1 shift/day - 5 dpw) i
1  Operator @ 3,910 $A 2,910
1 Laborer @ 2,520 : 2,520
. ~ Sub Total—Degrit SA. 5,430
Crude Slurry Preparation o
1 Operator @ 3,910 $SA .32910
Sub Total-Crude Slurry $A 3,910
Silica Sand Section (1 shift/day - 5 dpw) |
1 Sand Section Operator $A 3,910
2 Bagging and Shipping @ 2,520 5,040
Sub Total Sand Section $A 8,950
Raw Kaolin Section (3 shifts/day - 5 dpw)
(Shipping - 2 shifts/day)
B 3 Raw Kaolin Section Qperators @ 3,910 $A 11,730
» 6  Raw Kaolin Bagging & Shipping @ 2,520 15,120
Sub Total Raw Kaolin $A

26,850 .
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ESTIMATE OF OPERATING COST (Cont'd)

_ “Total Wage or Salary Incl. Holiday Pay,.
Pavroll Payroll Tax, Worker's Compensation

Calcinireg & Refr. Agg, Section

(3 shifts/day-7 dpw) . i ' ' $A
. ____ 5 Operator @ 3,910 - 19,550 = annual -
"5 - Utility Man @ 2,520 . 12,600 : :
3 Bagging & Shipping (1 shift/day-5 dpw) 11,730

Sub Total Cale. & Refr. Agg. $A 43,880

Miscellancous

2 General Plant Laborer @ 2,520 $A 5,040

Sub Total Misc. $A _5,040

- TOTAL PAYROLL  $A 190,440

Pay Distribution

General ‘ - SA 86,040 annual

' Mining and Stripping . . 10,340
’ Crude Slurry Prep. - _ " Lo 3,910
) Degrit - ) . .« ¢+ 5,430
Silica Sand ‘ . _ N o+ 8,950
Raw Kaolin ® : L : 26,8500
Calc. & Reir. Agg. ' : 43,880
Misc. ' : - 5,040 A e

$4A 190,440

Requifed Payroll to Produce:

l. - Water Washed Kaolin . ~ $A 137,610/annual
2. VWater Washed Kaolin and Calcined v :
Refractory Aggregate ' . $A 181,490/annual ]
3. Water Washed Kaolin and e , S
Silica Sand $A 146,560/annual

4. Water Washed Kaolin, Calcined
- Kaolin-and Refractory Aggregate, ’ :
and Silica Sand : $4 190,440/annual




and Refractory Aggregaté.and Silica Sand’

)

Water

Cost of Water to Mt. Crawford - 30¢/1000 gallons

1 Imp. Gallon = 10 1bs.
.1 L.T. = 224 gallons
224/1000 x .30 =

Crude Slurry Prep. - Degrit =~ Raw Kaolin
@ 2 L.T. Water/Ton Kaolin

$A 0.067/L.T.

Water

$A 0.134/ton

Calc. Kaolln and Refractory Aggregate Section

Cooling Water - 10 gpm or l 2 tomns
Water/ton Sand

Silica Section
1 L.T. water/ton sand

Cost of Reagents

Crude Slurry Preparation-Degrit-
Raw Kaolin Section
Deflocculant
Flocculant
Deflocculant

TOTAL

$A 0.078/ton

SA 0.067/ton

$A 0. 57/ton product

188 Page 11.
" ELEGTRICAL POWER ;
Initial Final Hrs/  Initial —Initial SA/¥r. @
HP HP Yr. ) K7 KW 1.88¢ A/KWH

Stripping & Mining 0 0 2,000 - 0 0 - 0

Crude Slurry Prep. 76.5 91.5 2,000 - 52 104,000 1,955
Degrit Section 65.0 . 65.0 2,000 - 45 90,000 1,692
Raw Xaolin Sect. 576. 5 746.5 6,000 392 2,352,000 44,217
Kaolin Calec. & . ' :

Refr. Agg. - 147.5 147.5 7,200 101 727,200 13,671
Silica Sand 502.0 702.0 2,000 342 684,000 12,859
Shop-Office-Misc. 118.0 118.0 2,000 80 160,000 3,000

- 1485.5 1870.5 23,200 1012 4,117,200 -77,402

Cost of Electric Power to Produce:
1. Water Washed Xaolin $4  50,872/yr.
2. Water Washed Kaolin and Calcined _ :

Refractory Aggregate : $A  64,543/yr.
3. Water Washed Kaolin and Silica Sand -$A 63,73l/yr}
4. Water Washed Kaolin, Calcined Kaolin S :

-$A 77,402/yr..




- Refractory Aggregate

Silica Sand

Xanthrate @ 30¢/1b. (0.05 ib.)
Pine 0il @ 35¢/1b. (0.02 1b.)

Soda Ash @ 2¢/1b. ( & 1bs.)

Bags

- MISC. PLANT SUPPLIES

Gasoline - Misc. Plant
Assay Supplies
Lubricants

Maintenance Parts

Liners (2 years life)
Pumps o
Conveyors

Flotation Cells
Blungers

Pipe and Plate

-Other

Office Supplies

Phone, Postage, Cables, etc.

<

Mine Equipment Operation:

‘Fuel

Lubricants~Filters
Tires :
Repairs

Bunker '"C'" 0il

SA 27.10 per ton of 240 gal.

1 US Gal. Bunker "C" 0il

&

167

Page 12.

-j$A 0.18/ton product

' Total ~ $A 0.09/ton product

- o E$A 1.50/ton.product

$A/YEAR

4,000
3,000
5,000

4,000
3,000
1,000
2,000
2,500
1,000
5,000

Lo 1,500

5,000

Total Misc. $A 37,000/year

<
.2

$A 2.70/hr.

W

"1 US Gal = 1.20094 IMP Gal.

$
1

55

2.70 j
6.24 , '
12.19 x 4000 h

A 0.113/1MP. Gal. ,
50,000 BTU

1.20094 x 150,000 = 180,000 BTU/IMP Gal. or $A 0.63/million BTU

Water Washed Kaolin -~ Spray Dried

(60% solids to dry)

Calcined Kaolin and Refractory Aggregéte ;

Sand Dryer

3

" $A 0.82/ton

]

rs./yr. = $A 48,760[yr.

$A T2.52/ton

$A 0.42/ton

L



FIRST YEAR

17,500
17,500
7,500
7,500
35,500
35,500

26,250
26,250
11,250
11,250
53,250
53,250

tons
tons
tons
tons
tons
tons

| SECOND YEAR

tons
tons
tons
tons
tons
tons

THIRD YEAR

35,000
35,000
15,000
15,000

7,000
-7,000

tons
tons
tons
tons
tons
tons

FOURTH YEAR

52,500
52,500
22,500
22,500
106,500
106,500 .

tons
tons
tons
tons
tons
tons

RECAP ;

#DIRECT AND INDIRECT OPERATING COST

spray dried kaolin - bulk

spray dried kaolin - bagged | ;
cale. kaolin or refr. agg. =~ bulk i
calc. kaolin or refr. agg. =~ bagged
silica sand - bulk : ’

silica sand - bagged

spray dried kaolin -~ bulk

spray dried kaolin - bagged

calc., kaolin or refr. agg. - bulk
calc. kaolin or refr. agg. -~ bagged
silica sand - bulk ' :
silica sand =~ bagged

spray -dried kaolin - bulk

spray dried kaolin -~ bagged

calc. kaolin or refr. agg. =~ bulk
calc. kaolin or refr. agg. - bagged
silica sand =~ bulk : ’
silica sand - bagged

spray dried k&olin ~ bulk

spray dried kaolin - bagged

cale. kaolin or refr. agg. -~ bulk
cale. kaolin or refr. agg. - bagged
silica sand - bulk

‘Page‘13.

168
$A/TON SA/YEAR
6.511 " 113,942
8.011 140,192
14.202 106,515
15.702 117,765 -
0.884 31,382
2,384 84,632 -
Total $A 594,428,
$A/TON SA/YEAR
4,849 . 127,286
6.349 166,661
10.582 120,172
12.182 137,047
0.782 41,641
2.282 121,515
Total SA 714,323 ¢
$A/TON $A/YEAR
. 4.332 151,620
©5.832 .. 204,120
9.340 140,100
10.840 162,600
0.830 58,930
2.330 165,430
Total $A 882,800
$A/TON SA/YEAR
3.657 191,992
5.157 . 270,742
8.048 181,080
9.548 214,830
0.745 79,342
2.245 239,092

silica sand - bagged

Total $A

1,177,078
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. *DIRECT AND INDIRECT OPERATING COST RECAD (Cont'4d)

- FIFTE YEAR | ' . $a/Ton $A/YEAR
70,000 tons spray dried kaolim - bulk S 30235 225,450
70,000 tons spray dried kaolin - bagged . . 4,735 331,450
30,000 tons cale. kaolin or refr. agg. - bulk : - 7.095 212,850
30,000 tons calc. kaolin or refr. agg. = bagged f 8.595. 257,850

142,000 toms silica sand - bulk ' , ©0.721 - 102,382
142,000 tons silica sand bagged . o f ' 2,221 315,382
’ ! - Total $A 1,446,364

- -’

*Fixed costs (i.e., depreciation, property taxes and insurance) and Expense of
Financing is not included in Direct and Indirect Operating Cost,

e
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AB. U. S§. Market for Water-Washed Kaolin as an Extehder and

Sand-Kaolin Deposit
Mt. Crawford, South Australia

Feasibility Study
Part II |
April 1969 !

A. Price, Brightness and Particle Size of Various Paper Grades
of Water-Washed Kaolin ’ '

Particle Size, Price, $US/Ton
oo Finer than Carload *
Brightness 2 Microns . Bulk
Coating Grades ’ , :
Premium 88-92% . ' 94-97% - 842.00/8T
No. 1 87 90-94 - 34.50
No. 2 86 80-83 26.50
No. 3 ‘ 85 70-73 25.50

Filling Grades 80-84 30-65 - 14.50

Filler Pigment by End Use 1967 and 1972

R

00 omitted)

: Tons (000 omitted) $ (0

- End Use : 1967 - 1972 - 1967 1972
Adhesive ' ©20.0 25.0 650 750
Paint - 85.0 110.0 . 2,500 .- 3,200
Paper 1,905.0 -~ 2,500.0 /50,100 - 66,800 _
Plastics 20.0 30.0 - ~ 500 - 800. .
Printing Ink . 1.5 1.8 ° 60 » 75
Putty,Caulk & - 5.0 7.0 -150- . 200

"Sealants ' o ‘ :

‘Rubber 20.0 25.0 © 800 1,000
Textile Coating. o : ;
& Backing 50.0 72.0 850 - 1,200

2,106.5 2,770.8 $55,610 $74,025

C; Geoaraphlc Dlstrlbutlon of Consumptlon of Water-Washed Kaolln

- in the U.S.A.

?:Northeastf o - 35%

. Notth Central - 35 .
“ - South e 20

" West.. - 10 ’
' : 100 -
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~ " D. Kaolin Imports of Countries within Mt. Crawford Marketing
Potential : : '
¢ EN
:§ : 1.  Japan _— 55,000 ST
’ 2. Australia 25,000 ST
3. Pakistan : 5,000 ST
- 4. South Africa v 2,000 ST
- S. Philippines - - 2,000 ST
6. New Zealand - 700 ST
7. Korea ’ 600 ST
8. Malay31a, Thailand and Ceylon 300 ST
TOTAL . 90,600 ST

E. Total Mt. Crawford Marketing Potential 1972 - .-

1. “Western U. S. ...277,000 ST
2. ©Pacific Basic Countries 114,000 ST
TOTAL - 391,000 ST

To achieve one-third of this market would require premium,
No. 1, No. 2 and No. 3 coating grades. In addition, it 1is
believed that a substantial freight savings would be a necessary
customer incentive to change to a new source of Kaolin.

F. TFinancial Analysis for the Production of Water-Washed Raolin °
from the Mt. Crawford Sand-Kaolin Deposit o

.1 General Assumptions
1. Projected Sales

a. First year ° 35,000 ST Water-Washed Kaolln'

b. Second " - 50,000 o ’
¢. Third " 70,000 " " S
d. TFourth " - 90,000 " w. = m. w
e. Fifth " 110,000 " " " "o
f", Sixth " ’ 130,000 n‘ ’n o " ‘ "

II ‘Cost of Good Produced

Note:. Based on H.. G. Fleshman's estimate as presented s

in the presentatlon of October 4, 1968

. 1 ' Cost. of Goods vs Productlon Levels ‘

© .a. 35,000 ST - $US 14.50/ST -

b. 50,000 " 11.00 "
) c. 70,000 ™ - 10,00 "
d. 90,000 " . 9,00 "
e.. 110,000 " . 8.00 .

£ 130,000"  8.00 "




III Transportation and Port Handling Costs
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1. Transportation Costs from Mt. Crawford to Adelaide-
8U.S. 0.05/ST Mile x 35 miles = $US 1. 75/ST

2. Port Adelaide Wharfage and Loading Costs -

" Estimated at: ' :
‘Wharfage = $US 0.75/S.T.
Loading $US 1.00/S.T.

$US 1.75/8.T."

3. U.S. Wharfage, Unloading and Storage Costs :

—Estlmated at: - o = '
Wharfage $US 1.00/s.T.
—iowoeeeeen .=~ Unloading ' -$US 1.50/5.T.
" Storage = $US 1.00/s.7T. ‘ :
‘ : $US 3.50/S.T. R .

v »Capital Estimate
Note: Based on H. G. Fleshman's estimate as
presented in the presentation of October 4, 1968

'1; Water -Washed Kaolin Plant excluding Ca1c1n1ng,-‘
Sand Preparation Plant Development Costs and
Working Capital S

‘ H2. Water-Washed Kaolin Plant S E
© 150 to 200,000 ST capacity é»»$US 2,800,000 " .

B/ 'Royalty Payments

Ready Mix $US 1.00/ST
Kaiser’ ' $US 1 OO/ST

. VI F1nanc1a1 Calculations - SUMMARY '

1. Case No 1
" a. Product sells for $US 26. SO/ST
b. - Payout = 6.84 years ,
c. Return om Investment = 10%

C 240 Case No. 2 - :
Lo ' Product sells for $US 34 SO/ST
E b Payout - 4.9 years _
c.” Return on Investment 25%

3. Case No. 3
' a. Product sells for $US 42 OO/ST
, b. Payout = 4.02 years . .. .
. . Returnonm Investment 32 23% ;
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ANCTIAL ANALYSIS - MT. CRAWFORD PROJECT

. APRIL 1969 v
CASE NO. 1
(000's Omitted)
flsf Year  2nd Year 3rd Year 4th Year - 5th Year 6th Year

Tons Sold (ST) EERA 35 . 50 70 90 110 130

Sales ($US 2. 50/ST) R . $928  $1,325 $1,855 $2,385 | $2,915 $3,445
Cost of Goods - ( 508) j ( 550) ( 700) - ( 810) ( 880) ( 1,040)
Transportation & Port Costs ( 245) ( 350) ( 490) ( 630) ( 770) ( 910)

(excluding ocean freight) ' S . o ' o
Royalties ( 70) ( 100) ( 140) ( 180) (¢ 220) - ( 260)
General Administrative & ' C _93) ( 133) ( 186) (  239) ¢ 292) ( 345)
‘Selling (10%) : S - ; . ‘

Gross Profit . S s 12 $ 192 $ 339§ 5% $ 753 $ 890
Depreciation . " - - . .. - ( 140) ( 140) (" 140) ( 140) ( 140) ( 140)
(20 Years, S.L.) _ . - 128) ( 76) :

Profit Before Taxes S ( 128) ( 76) 123 386 .+ 613 750
Taxes (50%) o -0- . -0- - ( 62) ( 193) (___307) (_ 375)

Net Profit After Taxes _ ($128) (¢ 76)  $ 61§ 193 " $ 306 $ 375

Cash Flow‘v : IR , e ’.  o ; : I .

Depreciation ' 8140 $ 140 $ 140 $ 140 $ 140 .8 . 140
Royalties After Taxes - _ 35 50 70 90 . - 110 . ,130
Net Profic . -0- -0- . 61 __ 103 306 - 3715

CAmmwal o 8175 % 190 $ 271 - § 423 $ 556 $ 645

Cummulative S $-0-. . % 365 . $ 636  $1,059  $1,615 $2,260

Payout = 6 Years + 2,800 - 2,260 = 6.84 Years . o o )

| o 645 S o * , .

R.0O.I. = 10% - ce S I .

2T
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MT. GRAWFOKD PROJECT . x
FINANCIAL EVALUATION - RETURN ON INVESTMENT A
APRIL 1969 o
, CASE NO. 1
(000's Omitted) ‘ B ‘ - _ | "
3 S ‘ i*let» ' Disc. Féc. Present Value Disc. Fac. Present Value
Year Investment Income Cash Flow . @ 8% @ 8% @ 11% @ 11%
1 $2,800  $-0- (52,800) 962 ($2,694) 950 ($2,660)
2 o | 15 175 892 o156 ? .855 | | 150
3 1900 190  .825 157 71 146
W - ek 2 66 207 6o 188
5 »' - 423 423 .707 299 | .626 | 265
6 - + . 556 55  .655 : 364 .563 | 313
P f; ‘ ._"»  eus 645 .607 392 .508 - 328 .
8- . e s | S62 363 457 - 295
9 v 7-_,*:1'l‘. T 545 520 335 O a12 266
10 R “ 645 . 645 ‘7"-,48r 30 371 Y e
11-15 Avg. - 645 645 384 248 274 177 >
Y. 16-20 Ave. - 645 645 261 168 163 105 f
| | | $ +305 E (% 188)
 R.O.I = 107

'S



' __Payout

 R.O.I. = 25%

‘Tons Sold (ST)

Sales ($US 34, SO/ST)
Cost of Goods -
~Transportation & Port Costs
(excluding ocean freight)
Royalties
‘General Admlnlstrative &
- Selling (10%)
Gross Profit
 Depreciation (20 Yrs., S.L.)
Profit Before Taxes
Taxes (SOA)

Net Proflt After Taxes

 Cash Flow:.

Net Profit
Depreciation
Royaltles After Taxes

Annual

:Cummﬁlati§e

FINANCTIAL ANALYSIS - MT, CRAWFORD PROJECT

APRIL 1969
CASE NO, 2

(000's Omitted)

952

= 4 Years + 2,800 - 1,941

1st Year ';2nd Year 3rd Year 4th Year
35 50 70 90
$1,208 $1,725 $2,415 $3,105
( 508) ( 550) ( 700)  ( 810)
( 245) ¢ 350) (  490) (  630)
( 70) ( 100)  ( 140) ( 180)
(  121) ( 173)  ( 242) (  311)
S 264 $ 552 § 843 - $1,174
( 140) (  140) - (  140) ( 140)
124 412 703 1,034
( 62) (  206) ( 352) (  517)
$ 62§ 206 $ 351 $ 517
$ 62 $ 206 $ 351§ 517
140 140 140 140
'35 50 . - 70 . 90
$ 237 '$ 396 $ 561 $ 747
$ -0- $ €33 $1,194 $1,941
= 4,9 Years . K

5th Year

.6th Year
110 130
$3,795 $4,485
( 880) ( 1,040)
( 770) ( 910)
(  220) (  260)
(  380) ( 449)
81,545 51,826
(  140) (  140)
1,405 1,686
( 703) - (__843)
$ 702 $ 843
$ 702 $ 843
140 140
110 130 :
= /= (-
$ 952 $1,113 Zé
$2,893 $4,006
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MT. CRAWFORD PROJECT

FINANCIAL EVALUATION - RETURN ON TNVESTMENT
APRIL 1969
) CASE NO. 2
| (000's Omitted) |
o : Net | Disc..Fac. Present Value | Disc. Fac. Present Value
Year Investment :Income Cash Flow @ 24% @ 24% ‘ @ 267% ~ @ 26%
) o $2;soo $ -0- ($2,800) . 900 52,5200 ' .893 ($2,500)
> 237 231 735 172 .708 168
3396 39 586 | e 223
o 561 se1 L4110 . 264 | 446 250
s B 1Y 747 .381 | 285 oS 26k
6 o SRR 052 952 .307 292 o L282 268
E R fk{.ﬁjk- 1,113 1,113 247 75 223 2438
- §-20 Cumm@igéive N 1,13 , 1;113' o .969 _ngzg . .815 907
| | o B - | 8 -172

) <
-+

. ~J
o0

R.0.I. = 24.6%

08T



. Tons Sold (ST)

Sales ($US 42.00/ST)
‘Cost of Goods -

- Transportation & Port Costs
Royalties
General Administrative &

Selling (10%)

Gross Profit . o ‘
Depreciation (20 Yrs., S.L.) -

Profit Before Taxes
Taxes (50%)

Net Profif After Taxes

~Cash Flow:

Net Profit
Depreciation v
'-Royalties’After Taxes

*"Anﬁual'

Cummulative

O

FINANCTAL ANALYSIS - MT. CRAWFORD PROJECT

ét Year 2

APRIL 1969

CASE NO. 3

(000's Omitted)

Payout = 4 Years + 2,800 - 2,769
o 1,324

© R.0.I. == 32.23%

P

1 nd Year 3rd Year 4th Yéér
35 50 70 90
$1,470 ° $2,100 $2,940 $3,780
( 508) (  550) ¢ 700) (  810)
( 245) ° ( 350) (. 490) ( 630)
( 70) (. 100) (  140) (  180)
(__147)  (__210) . (__294)  (__378)
§ 500 § 890 $1,316 §1, 782
( 140) (  140) ¢ 140) ¢ 140)
T360 750 1,176 1,642
(- 180) - ¢  375) (  588) ¢ 821)
$ 180  $ 375 $ 588 $ 821
$ 180 © § 375 $ 588 $ 821
140 140 140 140
35 50 70 ‘ 90
$ 355 $ 565 - § 798 $1,051
§ 20- $ 920 $1,718 $2,769
= 4.02'Years

¥ 4

5th Year 6th Year
110 130

34,620 $5,460 -
( 880) ( 1,040)
( 770) ( 910)
( 220) (" 260)
(___462) (__ 546)
$2,288 $2,704
(___140) (___140)
2,148 2,564
(_1,074) (_1,282)
$1,074 $1,282
$1,074 $1,282
140 140
110 130
$1,324 “$1,552
$4,093 $5,645
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MT. CRAWFORD PROJECT

I T
| FINANCIAL EVALUATION - RETURN ON INVESTMENT : : S
APRIL 1969 |
: CASE NO. 3
(000's Omitted) ,
, - | |
R SR Net Disc. Fac. Present Value Disc. Fac. Present Value
Year quels‘tment Income -Cash Flow. t @ 30% . @ 30% . : @ 35% @ 35%
1 . $2,800  § -0-  (4$2,800) 880 ($2,464) j 864 ($2,419)

2 v,'A. 3855 355 676 240 | Le40. 227
3 . 565 s65 .52l 294 ! 474 | 268
‘o 198 798 400 s st g0
E | D 1,051 . 1,01 . .308 324 1,260 273
6 }'- 1,324 i;324 .237 314 193 256

7 ‘»5‘, :,1,552» 1,552 82 282 il 142 220
8-20 Cummhlagive | AR | 1,552 1;552 a .567' ' 911 i .400 621
I o "   BRI S o s 4220 | | s -274
S L _ . - o i -
R.0.I. - 32.23% )
, o
&
L RS
| .
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KAISER REFRACTORIES

: . .o INTER-OFFICE MEMORANDUM
: ' ' / : - Date March 31, 1969
" "To  S. D. Shopher , , o ' . _ .
- - ‘ ' From _ M. E. Green - _
At~ Milpitas /?V'é?.4?¢uuan/
R. E. Farris M. C. McQuarrie . ' ' o
J. C. Hicks ' : Subject Australian Kaolin,
G. A. Tyler ' ‘ Mt. Crawford Deposit, Pits
. . L] . " . _ZL
Copies To "M. L. Van Dreser . : _ #5 and Wh
bCC:;J' F. Knight : | - . o Project 16020

__ABSTRACT - The Mt. Crawford sandy kaolins from Pits #3 and #4 consist of
kaolinite with pyrophyllite, quartz, and plagioclase impurities.
The samples were successfully beneficiated by the hydrocyclone,
"particularly with respect to the quartz content. The bright-
nesses of the beneficiated kaolins were comparable to those of
domestic paper grade kaolins. e
) Two samples of the sandy kaolin from the Mt. Crawford deposit were received from the
"~ Readymix Group (S.A.) for analysis. These samples were labeled Pit #3 and Pit #h, It
was understood that the Pit #3 sample was similar to the original open cut sample analyze
earlier (I.0.M., R. E. Farris, 5/8/68). Both Pit #3 and #4 samples had been bemeficiatec
by the Readymix Group. This beneficiation process consists of removal of quartz by a
_wet 200 mesh screening procedure and filtering and drying the -200 mesh kaolin product.
However, the original open cut sample was not beneficiated prior to our analysis.

The samples from Pit #3 and Pit #4 were hammer-milled, slurried (25% kaolin -75% Hz0).,
.~ blunged for L hours,- and separated on the 25mm. hydrocyclome at 60 psi into.underflow. ...
(coarse) and overflow (fine) fractions. The ratio of solids in the separated fractioms..
was approximately 3:1 (overflow:underflow). The overflow slurries were filter-pressed
at 90 psi and the filter cake products were drieéd. L ‘

A sample of each overflow material was bleached utilizing a procedure recommended by
Dr. C. L. Garey of The Institute of Paper Chemistry. ‘The overflow samples (bleached
and unbleached) were analyzed for brightness on the Gardner Reflectometer. This néw |
instrument has not been completely calibrated but the results should be accurate to-

’ within #2%. The results of the brightness measurements and the X-ray, analysis are’

. shown in the attached table. ' ; - tee

The mineralogical compositions of the Pit #3 and #4 overflow samples were very similar
to the -%25 mesh portion of the original open cut sample with the exception of the quart:
content. The lower quartz content of the Pit #3 and #4 samples is probably due to prior
_ beneficiation in Australia. The major impurity in all samples was pyrophyllite which
lowers the overall alumina=-silica ratio. Excluding-pyrophyllite, which seems to be inter-
layered with the kaolinite as in previous samples from the Mt. Crawford deposit (I.0.M.,
M. E. Green, 11/14/68), the hydrocyclone procedure seems to successfully beneficiate the
sandy kaolins. - This procedure produced a quartz separation at épproximately 50 microns

. in these materials. ‘ : ; » : _ o :
R . - ,‘ .. +. 0 S D SHGPHER

APR 2 1363
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-The brightness results indicate that the overflow samples have reflectivities that are

gomparable to those of domestic paper grade kaolinms, many of which have to be bleached

or otherwise treated to reach that level. The bleaching methqd attempted on tha pverflow
samples produced insignificant results. The pyrophyllité impurity levels would not
apparently hinder the use of the Pit #3 and Pit #4 kaolids as fillers. Although pyro=-
phyllite is not present in most domestic paper grade kaolinms,analysis of high‘zrade =~ -
fo;eigh papers indicates extensive use of pyrophyllite-containing -kaolins (per.Dx.>

C. L. Garey). s . : _ _ N

* TABLE T ' e

S MT. CRAWFORD KAOQLINS, PITS #3 AND #

Pit #3 ) Pit #4 - __Open Cut

_ - Overflow Underflow," - Overflow Underflow «%25 - A%25 ]

Kaolinite >75  <ho PN < 30 ~T5-85  ~L :
Pyrophyllite‘ ~ pis-ﬁ ~h% = ~5 —~ 35 | ~10-20 -
Quartz e~ 1 ~ 20 o ~1 ~ 20 | v ~5  ~9k
Plagioclase .- - ~1l = ~1 | ~L  ~15 ' ,-'i | -
Tale ' - v", - . - ‘«’”;l~,;.ffv 2
Brightness(% of MgO) S S S

Unbleached =~ 90 .o ~8 _ A

Bleached .~ ~ 89 o ' ~87 . . ‘ | ST

MEG:1ls
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" Date;___January 15, 156 ES DIV,

From: Wm Boyer

CC: Section H '
cvfon Head ‘ : : Subject: Australian Clay

- Submitter

J. Bowman M. Green ' ////// : : .

"H., G, Fleshman S, D, Shopher

Type Service:

r__j Chemical Petrographic’ X-Ray o :] Photographic [__:[ Physical Tes

Project Number:_ 6900-806-T Prioricy: 2 Time Charge 8‘ Hrs. Serial Number:__X69-2
Submitted By: R. Farris __ Section Head: R. Farris
Date Received: 1/8/69 ; ___ Date Completed: 1/15/69

Sample Number: 4579

Sample Description:

Small bottle of minué 100 mesh clay material from Mt. Crawford, South Australia.

.-

'The sample is not a Bentonite..

 ABSTRACT: The Australian clay (sample 4579) is a poorly crystalline
Koalinite or partially crystalline Halloysite. Plag;oclase
~ ' feldspar is the major non-Kaolin phase.

i

The Australian clay sample reported to be a Bentonite, contains the follow%n'g.
mineral phases: A = '

Raolinite (A1203'23102n21{20) B | © Major
Plagloclasa (Nay0°A1,049651Q, - CaO‘A12O3 2810,) ~5 to. 10‘7°
Pyrophylllte (A1203¢43102o1{20) ‘ Trace
Rutlle (Ti05) - . ,« Trace

The Kaolinite XRD pattern is quite weak, with considerable line brOadenlng
This feature indicates poor crystalllnlty or a largely amorphous material. A -
DTA curve of the material approaches that of Halloysite, an amorphous Kaolin
composition containing more water.: L » S

WB: ig :

References:

LS— 1-2-64
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To .S. D. Shophe
From ¥.'E. Grzen
At - M;lplbda /%C:. f;}vﬂ,@,«,
v M. C. McQuarrie
R. E. Farris M. L. Van Dreser )
H. G. Fleshman ~ Subject Australian Clay, Mt. Crawfor
. J. C. Hicks ~ ' - - - ' o Deposit :
‘CopiesTo . 5, F, gnight - ____ Proiest (07-1877

ARSTRACT = The mineralogy and chemistry of the M:z. Crawford d:zposit
indicate that it may be a primary desposit in varicus
- stages.of kaolinization. ' Complete beneficiacion of the
primary minerals from the kaolin appears to be virtually
impossibls. Analysis of a second, wzll - ideqtified,'unconw'
taminated lot of samplﬂs must be made prior to a firm
‘conclusion on the value of the deposit.

INTRODUCTION

_ Several samples of kaolin = quartz materials from a deposit im the Mt. Crawford arza in

South Australia were received from The Readymix Group {S.A.)} for analysis. Thasz con-
sisted of auger - drilled samples taken from an area of about one squar:z mile avcunad .
the initial open cut area from which a 31ngle previous sample had been analyzed at Milpita

Previous work on the initial open cut sample {"Australiam Clay®™, R.Z.F., 5/8/68) in

dicated that the particle size distribution and chemical analy81= of th= =325 mesh f actic
which was predumlnantly kaolin, were comparable to those ‘of commercial kaoiins., T

sample contained small amounts of talc and rutile.

The deposit was described as consisting of nearly equal-portions of coarse {£325% 4
and fine-{~%25) kaolin that should be easily separable. It was originally anti:iga
that the quartz portion could be utilized as glass sand while the kaolin portion czou
used for refractories or filler applications such as in the paint and paper industri

The current auger = drilied samples were analyzed in order to further characterize
mineralogy, feasibility of beneficiation, and extenc of the deposit. Howavzr, sin =
samples received had no elevation designaticns and were not coordinated with any orcer
geographical sampling pattern, any estimate of the shape or volumz of the deposit would.
be impossible. Two open cut samples wsre separated using ths hydro-cy:lonz method in

an attempt to determine the efficiency of this beqnf iatlon technique on this type of

-~ material.

TESTS

A 50% slurry of each raw sample was violently blunged for 15 minutes on the paint = zhake:

apparatus. Additional blunging, up to 120 minutes, did not produce enough extra sample
breakdown to justify the extra blunging. .The blunged slurry was then washed throtgh a 32%
mesh scrzen and both portions were dried. The percentages of #3235 mesh and -325 mesh
material for each sample are tabulated in Table I. The dried =325 mesh fractioms wers re-
ground, using a mortar and -pestle, and used for particle size determinations {M.S.4.
Whitby methgd) and mineralogical analysis. All the -325 mesh samples ware analyzsd for
phase composition. The results, as crude quantitative percentages, are listed in ZTatle I
with the pyrophylllte percentages possibly b91ng low by as much as a facter of twe
("“Australian Clay", W. H B., 10/17/68}.
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Celectad £325 mesh samples were mineralogically analyzed and the results are listed in

~Table IT where 1 = most abundant mineral, 2 = second most abundant mineral, etec. Chamical

analyses, shown in Table III, were also made on selected #325 mesh and -325 mesh samples
to aid mineralogical identification. Two 10% slurries of open cut material were separated
using a 25 mm. hydrocyclone at 40 psi slurry pressure which gave a separation at about

10 microns. The mineralogy cf the cycloned samples is shown in Table V {¢rude quantita~-
tive perpentages) where the ovcrflow is the flnc portlon of the -100 mash banef1c1ated

material.

. o

The auger - drilled aamples ahowed : large varlatlon in amount of ~%25 mesh materlal wnich
ranged from 11.1 to 85.8% depending on hole and depth. The minaralogical composition of.
both the £325 mesh and =325 mesh samples was extremely varied both among and within holes.

~ A1l the =325 mesh samples were primarily kaclinite with pyrophyliite as the major impurity

and quartz, plagioclase felspars, and muscovite as the minor impurities. Conversely, ths
most abundant mineral in the #325 mesh fractions was varied, being sither kaolinite; quartz
pyrophyllite, or plagioclase depending on location of hole and depth.

In the =325 mesh samples muscovite was generally present only as*a trace mineral and
plagioclase, when it was present, usually increased near the bottoms of the holes. Quartz

' was present in varyifg amounts in all holes whereas pyrophyllite was the major noa-kaolin

phase in most holes but was nearly absent in a few samples. The only r_latlely clean hols

~were holes #W13 and Wik. Correspondence from The Readymix Group suggested that the samples

could have been contaminated due to the drilling method and to wash down from excessive
rain during sampling. Their analysis indicated that some holes, such as #W23, consisted
of a ball clay underlying the kaolin material.

Chemical analyses on selected samples showed large variations in alumina - silica ratios
and in amounts of impurities and L.0.I. The particle size determinations on selectad =325
mesh samples indicated that they were essentially finzr than 20 microms and in general
were slightly more coarse than a standard kaolin. :

The benaficiation procedure using the hydro-cyclone succeeded in eliminating about two=
thirds of the non-kaolin materials from the -100 mesh portion of two open cut samples.
However, the beneficiated fraction, or overflow, amounted to only about one = fourth of

the total sample in each case. The presence of some residual non-kaclin phases after
beneficiation supports the petrographic analysis that some of the impurities are very

small and perhaps intergrown layer-wise.with the kaolin material. ; A -

*

The overall petrographic analysis suggests that the Mt. Crawford deposit may be a primary.
deposit that is in various stages of hydrothermal weathering, or kaolinization. This i3
suggested by the felspars and mica in the deeper samples and the general presence of quartz
and pyrophyllite in nearly all samples. Both the kaolinite and the primary mineral im-
purities are present in a range of particle sizes from £100 mesh down to less than 10
microns. Complete beneficiation of all non-kaolin materials from the =325 mesh kaolinite
may be virtually impossible due to their particle size and layered structure.

Due to possible contamination from sampling techniques, no firm conclusion on the value of
the Mc. Crawford deposit can be reached until a second 1ot of auger - drllled sampleo,.
well - identified- and uncontamlnated are analyzed :
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TABLE I

MINERALOGY (-3%25 Fraction)

Hole: Depth %-§2§ ~ Kaolinite Pyrophyllite Quartz' Plagioclase., Muscovite

Open cut . 39.1 oL 6 ‘ 3 - ‘ -

1 12-15 40.3 8 15 L - -

1 15-18 Lk.5 82 -le 6 -

1 18-21 42,3 80 12, 8 tr

3 9-12 E1.Y4 85 .12 3 ot - .

3 12-15 40.0 85 12 3 - -

3 15-18 - W3 =75 - 15 R =5 ST -

6 6-9 54.2 89 6 5 - -

6 9-12 50.9 89 6 5 - -

6 12-15 32.6 87 9 L - -

6 15-18 36.5 86 9 5 - -

6 18-21 46.6 85 12 3 - -

7 9-12 32.3 . 92 3 5 - -

7 12-15 31.7 90 3 7 tr -

7 15-18 33,8 81 12 T . - -

N T 18-21 38.1 82 12 6 ' - -

8 - 9-12 28.4 67 30 3 tr -

8 12-15 22.2 | 7% 21 3 ‘tr -

‘8 15-18 - 19.4 70 21 5 L -

8 18-21 21.7 72 21 5 2 -

3. 6-9 34.6 90 3 7 - -

—~13 9-12 .. 36.8 92 = 3 -5 tr tr

13 12-15 40.0 92 tr 8 - tr

13 15-18 40.9 93 tr T tr tr

.13 18-21 52.3 .93 tr T tr tr

1L 9-12 374 87 3 10 . tr -

1k 12-15 38.1 92 tr 8 - tr

14 15-18 ° 41.9°" 89 6 5 - -

iy 18-21 - 40.5 ok . tr .6 tr tr

1 9-12 32,3 79 12 9 - -

16 12-15 45.7 89 6 5 - tr
.16  15-18 43.8 80 3 8 - 9
.16 18-21 43,2 88 - 6 S 6. - -

3 18 12-15 - 19.3 T2 15 T 6 -

- 15-18 21.3 73 - 15 9 - 3 N

18 18-21 11.1 71 15 10 b N ;

18 21-24 13.4 78 12 7 3 ;

18  30-33 22.9 8k 6 B ( . 2 ot

18  33-36 20.6 61 21 10 8 : ;

18 - 3%-39 21.1 80 9 7 4. ..

18 39-k2 C1m 72 12 9 7 ) i
-1 18 lLe-ks 13.9 67 12 1 i
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TABLE I (Continued)

Hole: Depth G325 Kaolinite' - _Pyrophyllite Quartz Plagioclase .  Muscovi
19 12-15 17.8 68 . 21 11 - -
19 15-18 16.5 60 ‘ 30 ° ' 10 - - -

19  18-21 19.2 68 21 11 - -

20 6-9 35.9 83 - ' 12 5 - -

20 9-12 37.4 75 18 7 - -

20 12-15 46.9 o4 . 3 C 3, - - -

.20 -15-18 . k8.1 75 ... . tr 10 15 -

.. .21 . 6-9 27.9 83 ; 12 5 - -

.22 9-12 37.8 85 6 .9 tr -
21 12-15 32.2 62 3 5 30

Wh 18-21 32.0 T 18 8 - -

Wi 21-24 37.3 84 12 L - -

Wk 24-27 35.9 83 - 15 2 - -

Wh 27~-30 31L.9 871 9 L - -

Wh 30-33 30.5 85 S = 3 - -

T W4 33-36 29.2 8L 12 L - -

> Wik 12-15 - 47.8 97 - 3 - -

C Wik 1s5-1 52.9 97 . tr 3 - -

14 18-21 51.6 97 . tr - 3 - -
Wik  21-2k sh.6 96 o tr L - -

Wik 2h-27 55.1 97 - '3 - -
Wik 27-30 43.3 9T - - =3 - -
Wi5 12-15 - 38.0 - 83 : 12 2 3 -
Wi5 15-18 34k 8k 12 - 3 1 -,
Wis 18-21 38.1 gl ' 3 5 - - 1 -
W13 0-3 85.8 98 tr -3 - . -
W13 3-6 50.4 98 , tr = 2 - -
W13 6-9 4.0 © 100 tr - - - . -
W13 9-12 48.1 95 -3 2 . - -
Wiz 1l2-15 51.3 . 92 ; 6 2 - -
wiz 15-18 57,9 - 8 9 3 1 -
wi3 18-21 75.8 9T . S tr 1 2 -
Wl3  24-27 77-1L - 9% . o 3 tr - 1. s
wls  27-30 72.0 % - - 3 . 3 4 -
W13  30-33 77.6 99 - - tr tr 1 -
W13 33-36 = 76.1 97 , tr. tr - 3 -
W13  36=39 - 57.0 .98 . o tr - 2 -
W13 39-42 55.7 93 Cotr 1 6 -
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‘ TABLE I (Continued) .«
Hole: Depth %-325 Kaolinite = Pyrophyllite ©  Quartz Plagioclase Muscovite
18a . 3-6 k5.5 95 3 2 - -
18A 6-9 Li.2 90 6 L - -
18a 9-12 39.1 87 ; 9 3 1 -
18a 12-15 38.3 88 6 6 . - -
184 15-18 38.8 .90 6 L - -
18a 18-21 29.3 .. 82 15 3 - -
184 21-24 32.3 8L 15 L - -
- 18a - ek-27 36.5 8k ‘ C 12 i - -
184 27-30 = 32.8 T 18 5 3 -
188 9-12 39.4 - 90 6 3 1 -
- .~18B 12-15 34k 8 12 3 1 -
© 18R’ 15-18 35.4 87 .9 3 1 -
188  18-21 41.8 93 .3 3 1 -
188 21-24 39.6 - 92 3 - 5. -
1A 3-6  38.3 82 12 5 1 -
1A 6-9 32.1 79 12 .8 1 -
1 9-12 38.6 80 . 9 9 2 -
' 1A 12-15 41.8 Th 18 7 1 -
o 1A 15-18  L45.9 ° 86 6 7 , 1 -
, 1A 18-21 41, _ 88 - 3. 8 1 -
" 1A 21-24 57.1 . 8l ; 9 6 1 -
1A 2L-27 Lo 8 12 6 2 -
1A 27-30 = 25.7 8L - - 6 8 2 -
1A - 30-33 2kl 80 S 6 10 L -
1A 33-34 28.1 65 18 9 8 -
1A 8 7 -

36-39 - 23.1 B 12
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. S TABLE II

MINERALOGY (£325 Fraction)
Selected Samples

Hole; Degth" Kaolinite Pyrophyllite Quartz .. Plagioclase
8  9-12 er 1 2 3
18 12-24 \ £x 1 3 2
_0 18 30k Lot o1 2 3
19 15-18 - 2 1 3
W13 0-3 1 - tr -
W13 3-6 1 - - -

‘Wiz 6-9 1 - - -

T W13 9-12 1 Ctr ’ - -
W13 12-15 1 2 3 b
Wiz 15-18 3 2 b 1
Wiz  18-21 1 2 tr 3
Wl3  2h4-27 2 3 tr 1
Wl3  27-30 2 - - 1
Wl3  30-33 tr tr tr 1
W13  33-36 - tr tr 1
W13 36-39 tr tr - : tr 1
W3 39-k2 - - - ot

TABLE TII

CHEMICAL ANALYSES

Hole 8  Hole 18 Hole 19 "Hole 21 Hole 8 Hole 18

. 9-12 ho-4s5 '15-18 12-15 9-12 L2-45
(-325) (-325) (-325) - _(-%25) - {#325) . - _(¢%25).
Alp04 32.90 22.35 27.70 ~  31.16 8.37 - 10.60
Si0s 50.05 66.25 58.00 - 52.05 86.40 86.50
Fex0q 0.93 1.82. 1.35 1.99. , 0.42 0.20 -
TiO2 0.12 0.25 . 0.22 - .72 . 0.68 + - . 0.41
Nag0 0.09 0.8 .- "0.51 0.09 1.00 . 0.4s5
"K20 nil 0.05 . ., 0.02 - 3.32 - nil -~ . nil
ca0 . nil 0.59 - 0.46 nil - 0.78 - - 0.12
MgO - 1.85 -~ . 1l.55 1.8 - . 1.33% - o.bb - 2.02

10T 15.98 6.05 9.62 9.08 . 2.3 . 0.26
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Hole 18.

18-21
% 2204 + 100
%< 104 71
%< 54 55
%< 24 19
: 0
o

Sample
Open Cut #1
#100
" Underflow (-100)
Overflow (-100)

Open Cut #2
: £100

Underflow (-100) .

Y.

November 1k, 1968

Hole 14 -
~29-33 .

100
85
62 ..
19

P
0

193
TABLE IV
 PARTICIE SIZE DISTRIBUTION (=325 FRACTION)
: SELECIED SAMPLES
Hole 18 Hole W13 Hole. W13 Hole 1A
3%-36 9-12 _30-3% 12-15 _
100 99 100 99
82 73 93 80
72 L7 89 59
I 19 76 26
13 8 51 7
5 L 2L 3
TABLE V '
MINERALOGY HYDROCYCLONED SAMPLES -
MAJOR. PHASES o
‘_,Kaolin. ' Quartz’  Pyrophyllite.
62 35 3
80 14 6
92 6 2
56 40 "
86 8 6
90 2 2

- Overflow (=100)

MEG:1s
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oATE May 20, 1968

' FrRoM F. F. Raine %’Z‘ ‘-.‘_.

Ar  Mexico .

MEMORANDUM

éuaqzc'r IL-68-F610
' Australian Kaolin

The Mt. Crawford Kaolin is of the kaolin type which cannot be -

products or brick.

dimensionally stabalized at 2500°F to 2600°F and a calcination
temperature of 2900°F to 3000°F would be required to make a
dense, stable calcine to Be used as an aggregate for specialty
Linear Shrinkage of 20-22% precludes the

" use of this clay as a bond clay in brick or specialty products.

 The Birdwood clay apparently is a mixture of kaolin and some

non-clay mineral.

Linear shrinkage is at a maximum at 2910°F..

. The shrinkage of 14.47% at 29lO°F-precludes the use of this clay

~as a bond in brick or specialty products.

A useful calcine could

- be made of the Birdwood clay only by a calcination at 2910°F or above.

R

FFR/dp

' 5/21/68
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To J. C. Hicks (2) - 1041 KC o Date May 20, 1968
" Avr Jan Bowman = Port Kembla B - , o
R. P. Sticev;/lOls KC ' e From Gerd Schroth S
H. Fleshman¥~ 1077 KC , Ar | Mexico %' ,
’. Cories To | - o o : N N
S-23, RF, WR i Susuger  TL-68-F610

Australian Kaolin

"~ ABSTRACT

- Two clays from Australia have been evaluated. The Mt. Crawford

- clay has a PCE cone 33 (1743°C, 3169°F) and a maximum linear
shrinkage of 22.4%. The PCE cone of the Birdwood clay is : :
approximately 32-33°(1717°C - 1743°C, 3123°F - 3169°F) and its .
maximum linear change is 14.4%. : g i

PROCEDURE S . .

i Jim Hicks submitted two.Australian clay samples from the area near
- Adelaide to the Technical Center for evaluation.

Besides a PCE cone test (ASTM C-24) on the Mt. Crawford clay,
cylinders have been formed and fired at various temperatures for

five (5) hours. As soon as our PCE furnace is repaired, the exact -
PCE cone of the Birdwood clay will be determined. .

- RESULTS

The Mt. Crawford clay is'more plastic‘than the "Birdwood ciay.\ The-
Mt. Crawford clay becomes volume-stable at about 3000°F (1650°C) -
and the Birdwood clay at 2910°F (1600°C). SR

Because of the high temperature which would be required to calcine
these clays for getting a volume-stable aggregate it seems questionable
whether they could be used for the manufacture of Purocast and/oxr..
Hi-Strength.  For numerical results see attached table. :

.

. GS/dp
. 5/21/68
. Ck 'd,_FER,"
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Australian Kaolin _

Page 2-

Clay : 1'Témp; ~ Lin. Changé' Vol. Change Porosity Absorp. Bulk Den.

v

Density
g/cm3

F | % % % % g/cm

~Mt. Crawford , 1800 46.9 1.19
S ; 2000 - 46.0 - 1.21
. 2200 - - 30.7 1.49

2550 19.4 - 1.81

2732 2.02

» © 2910 2.1 2.39
. L - 3000 1.1 2,42
(Cone 32) 3132 - 1.1 -2.35

NN N =
NRO~N 0N
L ] L] [ ] » . .
I~
~J
w
N
3 (@)
VN ONO 00 =~ O \O
'—-I
w
w

0 1.28
1.58

Birdwood 2000 9

R 0.

9 1.56
6 :

6

2550

2732

. -..2910
R . 73000
(Cone 32) 3132

conrDON

2.25
2.28 -

Ry :
NNDSNERO
¢ °
QO OWLWL
S
2 .
BN wourhd L

2.09 -3

P 4
1

2,69

2.4

- 2.28

2.70
2.75
2.75
2.78
2.76
2.52
2.50

2.69 .
2.62
2.28

2.21

T DT R N VPN

. Appafeﬁt ;'
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S. 0. Shopher - ‘ _ - o . Date y 9

H. G. Fleshman From R. E. Farris

At . Milpitas
J. C. Hicks ‘ X Spbkct Australian Clay,
J. F. Knight ’ Mt. Crawford Deposit
iesTO M. 1. Van Dreser | Project 607-157T

ABSTRACT: The mineralogy, chemistry,,and particlé size distribution of the
Mt. Crawford clay is presented together with typical data from Georgia
Kaolin and Edgar Plastic Kaolin for comparative purposes.

INTRODUCTION:

Clay samples from the Mt. Crawford area in Australia were obtained from The Readymix
Group (S.A.), by H. G. Fleshman and forwarded to the Milpitas lab for analysis. The
natural deposit of clay consists essentiallyof equal portioms of quartz and kaolin,
the quartz being separable by a screening and washing technique in the laboratory.

It is anticipated that the silica (quartz) portion of the deposit can be used for
glass sand in glass making industries, and the kaolin can be used for refractories
"as well as for possible filler appllcatlons, paper coating, etc. The titania (TlOg)
and iron (as Fep0g) content of kaolins has some bearing on their usefulness in the

) paint and paper coating industry, as well as in the refractories industry. The par-<
“ticle size distribution is also critical as well as the size and shape of the particles.

The comparative brightness of the partlcles is a critical factor in determlnlng the
.usefulness of kaolin in the paper and paint industry and is related to tbe TiQg content but
we do not have the necessary equipment to determine brightness. -

The results-of our tests are tabulated in the attached tables.and may be summarized. as.'
follows: ‘ '

- N - -

Sample Preparation:

A raw clay sample was blunged 24 hours using Darvan C as a deflocculant. The de-
flocculated slurry was washed through a Tyler standard screen set consisting of
the following screens: 28 mesh, 35 mesh, 48 mesh, 65 mesh, 100 mesh, 150 mesh,

200 mesh, and 325 mesh. The plus 325 mesh portion was considered to be quartz
sand and the minus 325 mesh was considered to be kaolin. The size distributions
of these materials are tabulated in Table I. An M.$.A. Whitby particle size dis- -
tribution was made on the minus 325 mesh portion and i$ shown in Figure 1.

Particle Size Distribution:

Approximately 93% of the coarse quartz fraction lies above 150 mesh and below 28
mesh. Sixty-six (66) per cent of the quartz is coarser than 65 mesh. This mater-.
ial should be an ideal glass sand if the kaolin can “be eff1c1ent1y removed. '

The minus 325 mesh ﬁ;actlon (Kaolin) is 96%<20.with 50 wt. % lying below 341
This distribution compares favorably W1th c0mmerc1a11y avallable p*ocessed kaollns.
%’M Comparisons are shown on Figure 1. :
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Chemical Analysis:

The chemistry of the clay portion of the Mt. Crawford clay has one apparent advan-
tage over the higher purity domestic kaolins. This advantage 1s :the lower Ti0o
content. Analysis of various washed fractions (see Table II) indicate that the
Ti0Oo is present as a separate mineral phase and is predomirantly in tze +525 mesh
fraction. Domestic kaolins apparently have Tit® or +% substitutions in the kao-
linite lattice structure ard are impossible to remove below certain fixed values.
The data also indicate the Nas0 portion is soluble and ¥g0 is probably present as
a mineral phase (most probably talc) and is separable. These Jata indicate that
minimum washing results in fairly good separation of clay and quartz. Modern re=
fining processes should do an excellsnt job of sepearation.

Mineralogy*:

Table TII is a listing of mirneral phases and their relative percentagés as deter-
mined by XRD and petrographic techniques. The mineral species detected were con-
sistent with chemical anzlysis. Better washing and separating processes should

24,

change the balance of residual quartz in the clay and residual clay in the quartz.

Proper calcining procedures can alter the rutile to anatase resulting in greater
whiteness and higher surface area resulting from the morphology of -the anataseas
(low temperature form of rutile). x

- . % Memos from W. H. Boyer dated 4/13/68, "Australian Clay", Project'607-157ﬁ.
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May 8, 1968
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“Project 607-157T

. TABLE I ,
* PARTICLE SIZE DISTRIRUTION O7 RAW MT. CRAWZORD CLAY
| Screen Size B o Calculated analysis
(Tyler) Per Cent Retzined  _of +%25 Mesh {Quartz)
28 0.50 . | : 0.95
35 7.00 14.50
L8 - 15.40 29.60
65 10.60 21.00 66% .
i 100 9.70 18.60
150 4.8 9.25 93%
200 2.10 L .ok
325 1.60 52.3% 3.08
-325 417.7 =={most_probsbly Xaolin)
s TARLE IT
CHEMICAL AYALYSTS OF M7. CRAWRQRD CIAY
Raw Clay Raw Clay "Washed Clay Sa=ple|Raw Clay Spl. E.P.X.® G.K. %
R.M.Co." Sample, Washed | From RMG, Washed | Washed-Mil. | Kaolin "pioneer"
Anal. |+325 Mesh Portion]|=-200 Mesh Portion |=3%25 Portion _|(Tech. Data)|(Tech. Data)
Mil.< Data . |RMG Ara. Mil. Ana. ' ~
Al-0s] 1k.70 1.55 37.00 . 35.96 36.88 38.71 38.51
Sios, | 75.80 96.17 L7.80 48,15 46.89 45.91 45.68
Fez0g 0.34 © 0.09 0.42 0.2 © o 0.kk : 0.42 - © 0.4k
_LTi0z 0.32 0.57 0.08°  0.10 0.11 0.3k 1.43
“az0 | 0.62 ) 0.0k 0.21 0.12 | ~ 0.10 - | ' 0.0k 0.04
K0 | 0.01] 0.02 0.01 0.03 | 0.05 - 0.22 ©0.1h
CaQ 0.01 ‘ 0.10 B 0.02 0.12 T 0.11 0.09 ' 0.2k
Mg0 0.8 0.43 ' 0.T+ = 0.63 0.35 0.12 0.1
LOI 6.55 0.83 13.50 14.50 15.03 14,15 13.51
1 - R.M.G. = Ready Mix Group - - = - : - 3 = E.P.K. = Edgar Plastic Kaolin
2 - Mil. = Milpitas . » : : 4 - G.K. = Georgia Xzolin..

MINERALQGY OF MT. CRAWFORD CIAY SAMPLEX

e i A Clay Sample Washed and
_ o T Separated into Two Fractions
—_— . B ; 4325 Mesk - | ~325 Mesh
- ) A (Quarzz) . | °  (Kaolim)
- | Raolinite ~ k% e~ 4%
; Quartz (810z) —~ 94 e~ 5
. l Talc ’ T e 2 ) ) ~ 1
Rutile (Ti0z) U V- B Trace

# From W. R. Boyer's memos, h/13/68, "justralian
Clay", Project 607=15TT. ‘ S

i
3
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FFICE MEMORANDUM

b |

- , DATE November 17, 1969

. Y ]
Fros T. F. 0'Neill —,‘,/ J

LA

AT 710 KC
Cc;mes 7o J ARG {",, :
J. 2RB8KC ‘ o~ Susseer  Mt. Crawford kaolin,
W, ¥ ;h“ \;f771«gff v . South Australia.
E. 741 KC ke
bcc: A. L. Chave, Ready Mix Concrete Ltd. Sypzy AuvsT. - SOFPORT Ao 3

The Mt. Crawford kaolin deposit, located 40 miles north of Adelaide,
South Australia, and owned by Australian Blue Metal Ltd., was examined
during my recent trip to Australia. The situation is briefly as follows.

Geology: The white clay deposits are the result of weathering of
a fine grained quartz-biotite gneiss whose foliation, and original sedi-.
mentary bedding, dips very steeply. The clay deposits tend to occur on”
the higher surfaces of ridges, spurs, and isolated low hills within the
property. Some of the weathering undoubtedly dates back 15-20 million
years to a mid-Tertiary erosion surface which is partially preserved, but
"much of the clay is the result of more recent weathering.

Brown, buff, cream, and white residual clay deposits cover most of
the higher surfaces, and rock outcrops are relatively few. Erosion of
these weathered products and deposition in the adjacent valleys has formed
extensive deposits of light to dark gray sedimentary clays, but these are

. of no immediate interest. The potentially valuable clays consist of those
portions of the residual clays which are white, or possibly cream colored,
in contrast to the surrounding buff to brown residual clays. The thickest
and most continuous residual clay deposits result from the combination of .
favorable topography and favorable, feldspar-rich, permeable gneiss. The
white clay portions of these residual clay deposits are the result of

* intense weathering, which probably was widespread, and their failure to
be subsequently stained by the iron oxide which was sporadically intro-
duced into permeable zones by subsequent continuing weathering processes.

- The white residual "clays" are normally overlain by 1 to 6 feet of
dark brown clayey sand and soil, but occasionally they may be covered by
10 to 15 feet of cream, buff, or brown clayey sand. The "clays" bottom
either on hard weathered gneiss or on cream, buff, or brown clayey sand.
They are sporadically discolored by iron staining extending outward from
joints, by iron staining extending downward as irregular tongues from
the surface, or as irregular projections upward into the white "clay" from.

below,

.. The white "clay" ranges up to 50 or more feet thick, but averages
about 15 feet. Overburden can range up to 25 feet but will average about
'5 feet. :

Clay composition: The residual white "clay" is actually a white
clayey sand. Milpitas made size separatiocns on continuous sample suites

from 19 drill holes‘ﬁhich showed that the minus 44 micron fraction in

)
]
]

d
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16 of the holes ranged from 35 to 55% by weight and averaged 41%, while
three of the holes ranged from 17 to 23% minus 44 micron material and
averaged 19%. All were theoretically white "clay". All of these holes
were located in the best known clay and they probably represent slightly
better than average grade material. Probably the average content of minus
44 micron material in non-selectively mined white '"clay"™ will be in the
30-35% range, although by using this criterion to guide mining the minus
44 micron material could probably be increased to 40-45% in plant feed
with a sacrifice in "clay" reserves. .
The minus 44 micron material studied by Milpitas consisted of
70-95% kaolinite, trace to 30% pyrophyllite, trace to 10% quartz, and
trace to 30% feldspar. Clearly, not all drill holes which disclose white
"elay" megascopically have discovered necessarily a useable plant feed
- for making a paper-grade clay product.

. Milpitas further sized seven of the minus 44 micron fractions and
found that, excluding one highly atypical sample, the minus 2 micron fraCf.
tion ranged from 19 to 43% of the 44 micron fraction. Much of the kaolinite
is therefore coarse, is not clay size, and presumably is present in the
form of "stacks", as the industry terms it. This is corroborated by a
binocular examination of numerous field samples, which showed that the
kaolinite is unusually coarse, silky, and lustrous, and that it resembles
talc or sericite much more than normal kaolinite. -

- The plus 44 micron fraction in selected white "clay" is primarily-
quartz. It also contains 1% or less heavy minerals, most of which probably
is rutile and which should be recoverable.

Product quality: Milpitas has not examined the minus 44 micron -
material in detail to determine which quality of coating clay, if any,
can be made from this material, nor has the Paper Research Institute at
Appleton, Wisconsin, yet examined any of these samples. Mllpltas has
determined, however, that the brightness of selected samples is very
encouragingly high, and that the grain size distribution of the minus
44 micron fraction closely resembies raw ‘Georgia kaolins from which coat-
ing clays are made. :

, Refractorles research personnel are quite confident, however, that

that portion of the Mt. Crawford clay represented by most of the samples
submitted to them will produce an acceptable coating clay. " This fact
remains to be established, however. It also remains to be determined,
however, what fraction of the white "clay" reserves can produce a coating
grade clay.

Reserves: At least 239 drill holes, aggregating 7,395 feet, have
been drilled on the property, together with 17 trenches. Only a few of
these samples have been analyzed, and probably only a relatively small
Percentage of the analyses and tests made by others are available to us.
However, on the basis of the available results and my geologic interpre-
tation the total iteserves of white clayey sand are estimated to be as
follows:
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Area Average Thickness, Feet Short Dry tomns

- MEASURED CATAGORY » -
1 . 17.0 1,490,000

INDICATED CATAGORY

11 15.1 1,100,000
111 - 16.0 . 350,000
v S 11.7 : 2,250,000
v T 15.0 (estimated) 850,000 °

Sub-total: ' 4,550,000

INFERRED CATAGORY

vl 15.0 (estimated) 1,500,000
VIiI 15.0 (estimated) 5,000,000

1

Sub-total: - © 6,500,000

TOTAL: e o 12,540,000

These figures are intended to indicate all the white clayey sand
which we could reasonably hope to find on the property, and which would
. be at least 5 feet thick and would have a stripping ratio not to exceed
2:1. It almost certainly unavoidably includes material which has too
high a feldspar/quartz content in the fine size ranges.

If we use the assumed production figures presented in the April,
1969, feasibility study the raw materil useage and reserve life might be
as follows, assuming that the feed averages 35% minus 44 micron material
and that 90% of the minus 44 micron is recovered as a kaolin product,

, Short tons Short tons "clay" Year end
" Year kaolin product plant feed "clay" reserve

0 - - - 4,250,000

1 35,000 . 111,000 4,139,000

2 50,000 159,000° 3,980,000

-.3 70,000 222,000 ) 3,758,000

4 90,000 286,000 3,472,000

-3 110,000 349,000 3,123,000

6 130,000 413,000 2,710,000

7 130,000 413,000 2,297,000

8 1,884,000

9 : _ . 1,471,000

‘10 1,058,000

11 645,000

12 - 232,000
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Mining: Most of the white clayey sand could possibly be mined by*
scrapers, but since much of the material is moderately hard, and some is
too hard to be broken by a backhoe or a D-8 with a ripper, some other
mining scheme should be used. The erratic and widespread iron staining
almost dictates that a very selective mining method be used. At the
moment it appears that a dragline, operating from the top of the bank,
could mine very selectively and satisfactorily. Some unusually hard
areas, such as in Area V, probably will require drllllng and blasting.
Such areas may be uneconomic to mine.

J. P. Davies operating and capital cost estimate for your assumed
mining operation are presented in his memo,.a copy of which is attached.

Conclusions: The Mt. Crawford clay property is an attractive pros-
" pect which has been over-explored but whose raw mater1a1 has yet been
inadequately tested.

The deposit could contain 4 to 4.5 million short dry tons of minus
44 micron kaolinite-quartz-pyrophyllite-feldspar mixture from at least
the better part of which Refractories' research personnel are quite con-
fident that a coating grade clay can be prepared. :

>DeSpite an unusually large amount of drilling relatively little,
other than generalities, is known about the total raw materlal Labora~
- tory testing has lagged far behind exploration.

Very selective mining will be both necessary and'possible. Mining
costs should approximate US$0.51 per short ton of white "clay" de11vered
to the plant, 1nc1ud1ng clearing and stripping.

The total potential “clay" reserves on the property could be adequate
to support your proposed plant at its desired level of operation for ten
- to perhaps twelve years. Stringent raw material specifications imposed
by the plant could effectively reduce these potential reserves.

_ Despite the expenditure of about A$150 000 on the property it remains
"only a prospect. :

Recommendations: If you can tolerate the A$80,000 payment required .
upon signing of the contract, the Mt. Crawford clay deposit warrants thorough
examination as a prospect which is apparently capable of producing a coating
clay from some of its material. The potential reserves are moderately large
and the property is so well located that the laboratory tests and exploration
are probably justified. .

The program of investigation should be in two phases; as follows:

Phase I: Examine in adequate detail in the laboratory the white
elay" intersections in the ten existing core drill holes
in ore. The core has been preserved unsampled, and this
material constitutes a reliable suite of ten or more

Lt e o



< N ~would be done both by KACC personnel as well as by the
- - Paper Research Institute,
- " Phase II: If the results.of Phase I are encouraging we should then .
- —yorir - --~—— -begin a systematic exploration and testing program de-
s s - signed to prove the existence in adequate quantity of
Sonloal: . the specific raw material required to produce the clay
product or products selected as objectives during Phase I.
LI Q
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samples which can be used to establish most of the range
in product quality available to us. Laboratory testing

P |
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“ ! INTER-OFFICE MEMORANDUM ,
To T. F. 0'Neill - ' pare November 17, 1969 .
AT 710 KC ' :
' - From  J. P. Davies :

AT 731 KC 7

cories 1o E. L. Vickers - 741 KC : .
: sussect MT. CRAWFORD, SOUTH AUSTRALIA
E Sand - Kaolin. '

« Mining -

& A preliminary feasibility report by H. G. Fleshman contemplated the con-

' struction of a slurry preparation and degritting plant to produce water-
washed kaolin. It was to be designed so that subsequent additions could -
be made for production of calcined kaolin and silica. His production
schedule was as follows. ' ’ '

MINE PRODUGTION (1) | ' " PRODUCT

TPD (250 DPY) '  reoLN )

YR. TPY SINGLEVSHIFT TPH SAND (2) RAW (&) CAIC (5) TOTAL {RAW BASIS)
136,000 544 68 71,000 35,000 15,000 (20M) " 55,000
202,000 - _" 816 102 V106,soo_ 52,506 © 22,500 (30M) 82,500

272,000 . 1,038:  ,.- 136 '142,000 70,000 30,006 wod) 110,000
408,000 1,632 204 213,000 105,000 45,000 (60&) - 165,000<
- 544,000 “  2,176 .’1 272 284;006 140,000 66,090 (80M) 2éo,ooou

(1) Deposit mine run 55% sand, 45% kaolin |
-{2) 95% sand recovery
(3) 90% kaolin fecovery

o (4) 70% of kaolin product sold as raw, water-washed mater1a1
j(dry, spray-dried, or slurry)

() 3OA of kaolin market sold as calcined product,
L.0.I. + Dust loss = 15% + 10% = 25%

NOTE: All tons éxpressed as long tons (2240 1bs/ton)

S



-+ T. F. 0'Neill -2~ ' 11-17-69 . <07

»

-A second feasibility study - Part 11 - dated April, 1969, sets out the
following sales schedule. '

First year - 35,000 short tons water-washed kaolin

" Second year - 50,000 " o " non
Ihird year - ?0,000 " "'4 ' n4~ w o ; |
fourth year - 90,000A woew oww “n i h
Fifth year . - 110,000 " " T o
t ~.S:|{xt'ﬁ' .ye—ar; - ”1'30 ooo o W w R

This schedule corresponds fairly well with that for raw kaolin set out

by Fleshman.

It is assumed therefore that the washing plants are the same,

and that the option to add a kaolin calcining section is considered de-
. _3'girable and has been retained. With this in mind, mining equipment will
be sized to deliver crude ore containing 140,000. 1.t. of recoverable kaolin
~ on a two-shift basis. Then, when the calcination plant is ‘added, the mine
o __~<syould’ 31mp1y operate on three. shifts in_order to supply_ the additional ___

crude ore.

For 140,000 1.t. kaolin, at 90% recovery in processing and 45% kaolin in the

1. . ’crude ore (Note 1), we would require 382,000 s.t. of crude ore. Furthermore,
) " it is expected that one-sixth of the material excavated will have to be cast
’ -« aside, due to its ferrugineous or lateritic nature. Thus, when the full
quota of water-washed kaolin is being produced - 140,000 1. t. - there will
be mined each year 458,000 s.t. of crude ore.

It is,coﬁsidered that portions of the ore body may prove too hard for

.

mining by carryall scrapers, and that there will, in fact, be some drilling
and shooting. Also, there will be periods during the rainy season when
scrapers would not be able to operate effectively. Kaolin is notably slip-
Pery in the wet

?

"The best mining tool under these conditions is considered to be a conven-.

‘tional dragline (Note 2), and a diesel-powered Bucyrus-Erie-type 71-B, with

Notes .

1.

a 2%_cu.yd. bucket, would handle the required tonnage.

Mine operating costs are based on a kaolin grade in crude ore
of 45%. Most recent examinations by T.F.0'Neill indicate
that "the grade may be substantially less, at 40%, or even 35%
kaolin. 1If ore grade is lower than 45%, then proportionaly
more ore will have to be mined, and mine operating costs will

"'be proportionately increased.

Additional mining equipment will not be needed, and capital
costs will remain unchanged.
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Notes: (continued)

2, An operation such as this, scheduled to start on a rather
small scale, with an escalating production rate each year, -
is best developed in early years by contractor. This
relieves the owner of the imposition of a heavy capital
expenditure prior to startup, and also gives him the
opportunity to assess the nature of the ground and the
_7:1: operating conditions, so as ultimately to introduce the
most effective and economical mining equipment.
It is very possible at Mt. Crawford that ore reserves may
be expanded to such a point that it will never be neces-
sary to mine the harder material. Or it may be that
(81t "difficulties in processing will render this harder ma-
terial uneconomic., Either circumstance would serve to
eliminate drilling and blasting, with attendant savings
"¢2o-4n’ capital and operating costs, and may even render mlnlng
SiInn by scraper pract1ca1

[ER AT
-y
'
(@]

'
i
!
3
i

(ST

be sicod o fxliver sTiollo i
cr oz 458 000‘~s t.. crude ore per year
weuoll sl ITiTilz oot
:E: : '-250 operating days per year
'——T?f_”+FI 840 N per operatrng day ’
. ‘;lﬁyz : 920 ~s ; .per shlrt
Zi;-e ?} 130‘ e.t.-per-operating hour, at
_ ' 50 swings per hour
) éifii; ?32;6--e t; per swrng are required
”MQL:T;T;.:TQ;Z e;.;d ca;eeity bucket, at
f:-: h -”;9:‘éercent 1qed factor, holds
) %1f}fi Fizlov'ipeeevcu::yde;, ot '

1-1/3 bank cu. yds. or

2.6 s.t; at 14 cu.ft. per s.t.

- ..—Haulage would be by conventional rear-dump truck, and on this scale of
operation a Euclid 22 s.t. capacity machine would be ideal. Operating on
a l6-minute cycle, with 8 minutes for loading and 8 minutes available for
hauling, dumping and returning, two trucks would be required.
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Overburden thickness averages about 5 feet over the area to be mined, and
at full production rate approximately 2000 square feet will be cleared
each day. a CAT D6C, with dozer blade and single tooth ripper, will ac-
complish this, operating on a single shift basis.

It is anticipated that some drilling and blasting will be necessary in
harder material, and in calculating operating costs-it has been assumed
that 20 percent of ore material will be shot. A Gardner Denver air-track
mounted PR 123 drill has been provided in the capital estimate, together
with a 600 ¢/m diesel-powered rotary air compressor. A trailer-mounted
auger drill will be used for sample drilling where necessary, together with
-a half-ton pick-up truck, which will also be used for service functions.

Drainage will generally be by gravity, but a portable, gasoline-powered
pump will be provided.

e
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e  SUMMARY ) )

-‘Capital Cost for Open Cast Miﬁing (in $ US)

"Preproduction '~ Ground clearing o I i
e Drainage ’
T T.7.1 [ 777 7. Access Roads i
s-:. : == . -- . Overburden removal ~ " 7 7777
T _ Subtotal 7§ 40,000
 Mining Equipment Dragline. B.E. 71-B 175,000
Euclid 22 t. dumpers x 2 90,000
Dozer. CAT D6C ) 50,000
Drill. G.D. PR-123 25,000
Compressor. G.D. 600 c¢/m 23,000
Auger drill 5,000
) Pick-up truck * 3,000
Pump 1,200
Small tools, ete. ) 2,000
L 374,200
Freight, taxes, handling - 20% - 74,800
Subtotal ’ " 459,000
Buildings l Shop and tools o L o 10,000
TOTAL " . . $ 509,000



&

+ T. F. 0'Neill -6 -
Operating Costs for Open Pit Mining (in $US)
for full prbduction rate of 458,000 tons crude ore/year
B.71. 2% yd. dragline 14 hrs x 250 x $18 63,000
22 t. rear dump trucks 2 x 14 x 250 x $12 84,000
D6C. bulldozer 7 x 250 x $12 21,000
GD. PR 123 percussion drill 35,700 ft at 204 7,100
GD. 600 c¢/m air compressor 7x125x$6 5,200
Powder and caps . ’ 12,000
Auger drilling 7x125x $ 6 5,200
Miscellaneous services ’ 2,500
. Subtotal
—.———Manpower and wages
Dragline operators x 2 7,820
Truck drivers x & 15,640
Dozer operators x 1 3,910
Driller x 1 3,910
Utility man x 2 5,040
Subtotal
TOTAL
" Proration for years 1 throﬁgh 6
- Mining
Sales Op. Costs
Year 1 35,000 . 64,000
"2 50,000 . 91,000
n o3 70,000 128,000
"4 90,000 164,000
m 5 110,000 200,000
n'og - 130,000 ' 236,000

211
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$ 200,000

36,320

$ 236,320

[ -
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GOLD FIELDS HOUSE, SYDNEY COVE, N.S.W. TELEPHONES: 27-1773-4.5 TELEX 21356
POSTAL ADDRESS: G.P.O. BOX 4315, SYDNEY 2001, 'N.S.W., AUSTRALIA—CABLES: PLACER

29th April, 1969.

Mr. A. W, Hardwicke, : .
Regional General Manager, '
Ready—-Mix Group, S.A.,

No. 82 East Terrace,

ADELAIDE., S.A. 5000,

b Mr. Hardwick M7 CRAUFORD,
ear Mr. Harcéwicke, KL sars = SIe /04 SNnD ~ ,907745-’ 7\‘”

When Garth Wilson, of Placer, handed me the Mt, Crawford clay/sand
topographic sheets today, that Peter Taylor had sent over by him, I
realized I had been remiss in acknowledging and thanking you both for a
very pleasant visit'last month. It was not only professionally rewarding
(for I saw and learned several things about this type of deposit that were
new to me), but meeting you both was a distinct pleasure.

I summarized my reactions to —— what to me —— appeared to be a very
fine deposit in a memorandum, a copy of which went to the Kaiser Refractories
Division here in Australia.

However, it is my understanding that the Kaiser Refractories people
will make the final decision, together with yourselves, and that Placer
personnel will not be involved further unless called upon.

In the meantime, let me again express my appreciation for your hospitable
treatment of Ted Arthur and self while in Adelaide. Thank Peter also and I
trust we will see you both again.

Sincerely yours,

T.D. MURPHY.

Consultant. ' 4

G.c.: Mr. E. B, Bell. o A e (B .4/f/f)
TDM.CP.69/639. £ .
R

o e

bk &



DN

S5.i9: ShOPhe&¥} e V/ﬁATE " November 24, 1969
AT 10%1 ke - e AR R
o i . ! 4y, From T. F. O'N=ill ki7;;%(j
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INTER-OFFICE MEMORANDUM

REFEACTORIES DIV

E. L. Vickers - 741 KC T South Australia.
“bheec: A, L. Chave, Ready Mix Concrete

— -  FPORT Ao 3

In order to make the Mt, Crawford clay opportunity a little clearer
I have up-dated your Case 1 and Case 2 financial evaluations which were
part of your April, 1969, Feasibility Study, Part II. I have followed the
same procedures you used in your evaluations with the following exceptions:

- 1. The maximum life of the raw material source is 12 years, and
it could be as short as 10 or even 8 years, particularly if an
unusually high quality product must be produced in order to
make the property economically attractive.

2. The capital investment has been increased to $3,060,000 to in-
clude the increased cost of mining equipment as estimated by
Davies.

3. The cost of goods has been increased to include the higher
-mining costs as estimated by Davies, .

4, Depreciation schedules for mining operations are very flexible
in Australia, and I have arbitrarily used straight line depre~
ciation over an 8-year life for all cases.

5. Only that portion of depreciation actually earned before taxes
was included in cash flow.

Based on these assumptions the ROL has been calculated for a mine
life of 8, 10, and 12 years for your Case 1 (an average washed kaolin
selling price equal to that of No. 2 coating grade kaolin) and your
Case 2 (an average washed kaolin selling price equal to that of No e,
coating grade kaolin). The results are as follows: ;

Return on investment

Mine Life Case 1 Case 2
“8 years 9.0% 20.8%
10 years 12.4% 24,5%
12 years 14.0% - 26.3%
Payout 6.3 yrs., 4.7 yrs.

We have not conEacted A, L. Chave since Vickers and I returned from
Australia, and he should be given an answer very shortly as to whether we
are going to sign the contract for his property. If you will let me know
whether the Mt. Crawford deposit, as we visualize it, can or cannot meet
the requirements of the Refractories Division I can give Chave the appro-
priate answer.

PR



190 oo)mk‘
3

31:8:689

RMC. MINERALS PT
MT. CRAWFORD KAO
SCALE:1:5000
PLAN OF LOCATION
DRILL HOLES REPORT

6O mE—

>

oEf 300 ?9350117&




- ENV 1o€2/)

* ’ Drillers Log "Mt. Crawford"
Drilled early February, 1970.
Hole No. Depth Remarks

1. 0 - 27 Brown and white sand,
stones at 27t0" and water.

2. 0O - 33 Brownish sand,
patch of stones or rock

3. 0 -3 Top soil
Grey sand with quartz and
band of hard country rock

4. 0 -3 - Top soil
Brown dirty sand and
pebble conglomerate

6 - 21 Yellow sand
5. 0 -3 Top soil
3 -6 Red brown sand together with pebbles
6 -9 Yellow sand .
9 - 13 Grey sand, hard quartzite layer
6. 0 - 3 Top soil
3 -6 Light grey sandy clay
6 - 12 Red brown sandy clay
12 - 21 Brown sand and stones
7. 0 -3 Top soil

3 - 30 Yellow brown sand and stones
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Test Ref, No None Readymix C.TL... Mt..CNO8)

Rapid Determination of the Sand and Clay Fractii“#?:
of Kaolinised Sandstone.,

0l Preparation

0l-1 Obtain a representative sample (150 grm. approx)
from the received drill-hole samples.

0l=2 Make a moisture determination using 10 grm. of
the obtained representative sample. Report
the calculated moisture factor (M.F.) to three
decimal places (e.g. 1l.167)

M.F. = Weight of material before drying
Weight of dried material (105°C)

0l1-3 Crush sample with a hard rubber mallet on a
hardwood board, Pass through a sieve with
openings of nominal aperture about 2 m/m
(B+S.S. No. 8 or A.S.T.M. No. 10)

0l1l~-4 Weigh 100 grm of the sample obtained in 01-3

and disperse it in water using a Semac Vitamizer
for 60 secs,

0l-5 Screen through a 350 mesh B,S.S. sieve and dry
the plus fraction to constant weight.,

02 Calculations

02-1 Calculate the percentage of sand fraction
%%F. = B8,F. (per cent)
where;

Ws = Weight of the dried sand fraction
M.F.= Moisture factor

SWF,= Sand fraction.
02-2 Compute the percentage of Clay fraction
(100 = (S.F¢) = C.Fe (per cent)
MQFI
where;
M.F, = Moisture factor
S.Fa = Sand fraction

CoFa

i

Clay fraction
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‘ DRILLERS LOG OF HOLES DRILLED BY A¥GHR

Hole No.
1 ‘ 0-3 Light Brown Sandy Top Soil
Orange Iron Stained Subsoil
3-6 Buff Sand, Grading into hard
Sandstone
(Abandoned)
2 0-3 Light Brown Sandy Top Soil,
Grading into Buff Sandstone
Capping
(Abandoned)
3 0-3 Light Brown Sandy Clay Topsoil
3-6 Grey Clay - then into off/white
Kaolinized Sandstone
4 - 0-3 Red/Brown Clay Top Soil
Red Iron Stained Clay Subsoil
3-6 Red Iron Stained Clay - then
into Stained Sand/Stone
5 0-3 Red/Brown Dark Clay Topsoil
3-9 Red Iron Stained Clay
(Abandoned)
6 0-3 Red/Brown Dark Clay Topsoil
3-6 Pink Iron Stained Talcose Clay
(Abandoned)
7 0-3 Light/Brown Sandy Topsoil
Brown Clay Subsoil
3-6 Buff Kaolinized Sandstone
6-12 White Kaolinized Sandstone
12-15 Off/White Kaolinized Sandstone
16-18 Yellow Sandy Clay
18-24 Buff Clay - Soft
8 0-3 Light/Brown Sandy Clay
3-6 Light/Brown Clay
6-24 Whi te Kaolinized Sandstone
2427 Buff Kaolinized Sandstone

27-30 Orange Sand



PAGE 2
Hole No. Feet Remarks
Depth
9 6-3 Brown/Sandy Clay
3-6 Brown/Cream Clay
6-9 Cream Kaolin Soft, then into
Hard Kaolinized Sandstone
10 0-3 Red/Brown Iron Stained Clay
3-6 Pink/Buff Sandstone
(Abandoned)
11 0-3 Red/Brown Iron Stained Clay$
(Abandoned)
12 0-3 Red/Brown Sandy Clay
3-6 Pink/Buff Kaolinized Sandstone
6-21 White Kaolinized Sandstone
21-36 White/Off White Sandstone
13. 0-3 Red/Orange Iron Stained Clay
| 3-6 Red/Pink Iron Stained Clay
Traces of Kaolin Sandstone
6-9 Hard Off/White Kaolin Sandstone
14 0-3 Light/Brown Sandy. Topsoil
Orange Subsoil - Sandy
3-9 Buff/Yellow Sand
0-12 Buff Sand
12-15 Buff Sandstone
15 ' 0-3 Orange/Brown Iron Stained Clay
. : 3-6 Yellow Sand
6-9 Grey Sand
o-12. White Sand

12-15 - Yellow Sandstone
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Hole No. Feet Remarks
Depth
16 0-3 Orange/Brown Iron Stained Clay
3-6 Khaki coloured Sand
6-12 Yellow Sand
12-15 Cream Sandy Kaolin
15-24 Off/White Sand. Low % of Kaolin
24-27 Yellow Sand
27-33 Buff Sand - Grading
33-36 into Off/White Kaolinized Sandstone
17 0-3 Brown/sandy Clay
3-6 Brown/Iron Stained Clay
6-9 Red/Blue Stained Clay
9-12 Red/Orange Sandy Clay
Grading into Hard Yellow
Sandstone
18 -3 Orange Iron Stained Sandy Clay
3-6 Red/Brown Iron Stained Clay
6-9 Off/White Kaolinized Sandstone -
Haxd
(Abandoned)
19 0-3 Brown Sandy Clay
3-6 Buff Kaolinized Sandstone
6-9 White Kaolinized Sandstone
9-18 White Kaolinized Sandstone
18-21 Off White Kaolinized Sandstone
20 0-3 Brown Iron Stained Clay
3-6 White Sandy Kaolin
6-21 White Kaolinized Sandstone
21-33 Off/White Sandstone (% of

Kaolin decreasing with depth)
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PAGE 4
Hole No. Feet ' Remarks
Depth
21 0-5 Brown Sandy Topsoil

Buff Clay Subsoil traces of Kaolin
5-716" Buff Sandy Clay
716"-10!' Buff Kaolinized Sandstone
10'-121'6" White Kaolinized Sandstone
12'6"-30"' White Kaolinized Sandstone

30t .551 Cream{Buff Kaolinized Sandstone
22 . 0-10 Buff Sand low % of clay
10-45" White Clayey Sand low % of Kaolin
23 0-3 Cream Kaolinized Sandstone
3-6 Cream Kaolinized Sandstone
Hard
(Abandoned)
24 0-3 White Kaolinized Sandstone
3-30 - White Kaolinized Sandstone
30-36 Buff Kaolinized Sandstone
25 0-5 Red Clayey Sand with traces
of Kaolinized Sandstone
5-20 Off White Kaolinized Sandstone
20-30 Grey Kaolin Sandstone
(% of Kaolin increasing)
26 0-5 Brown/Clay traces of Kaolinized
Sands tone
5-25 Cream Kaolin Clay
27 0-6 Off White Sandy Clay
6-12 White Kaolin - Soft sticky
Plastic Clay
12-36 Brwwn High Plasticity Clay
28 0-6 Grey/Brown Sandy Clay
6-9 White Kaolin - Soft
9-36 Brown "High Plasticity!'' Clay
29 0-6 Red/Brown Sandy Iron Stained Clay
6-12 Off/White Kaolin - Soft

12-36 Off/White/Brown High Plasticity Cle
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* Hole No. Feet Remarks
Depth
30 0-6 Brown/Stained Kaolinized
Sandstone
9-12 Off/White Kaolinized Sandstone
12-15 White Kaolinized Sandstone
15-24 Brown Stained Kaolinized Sandstone
31 ‘ 0-2 Drilled~-Off Light/Brown
Sandy Soil
2-5 Iron Stained Clay Subsoil
5-10 Red/Brown Stained Clay
last 1" being hard white
Sandstone
10-15 White Kaolinized Sandstone
15=20 Off/White Kaolin -~ Soft
2>35 Kaolinized Sandstone
32 0-3 Orange/Brown Iron Stained Clay
3-6 Yellow Sand
6-9 Grey Sand
0-12 White Sand
12-15 Yellow Sandstone -~ To hard
33 0-5 Buff Kaolinized Sandstone
5=10 Cream Kaolinized Sandstone
12t - . ..
30160 White Kaolinized Sandstone
(% of Kaolin decreasing with
depth)
34 0-3 Iron Stained Kaolinized
Sands tone
3~15 Buff Kaolinized Sandstone
15-33 White Kaolinized Sandstone
35 0-3 Dark/Brown Top soil
Grey Clay Subsoil
3-6 Yellow/Brown Plastic Clay
6=27 White Kaolinized Sandstone
27-30 Grey Kaolinized Sandstone
30-39 Gfey/Buff Kaolinized Sandstone
36 0-6 Light/Brown Plastic Clay
6~-30 Cream/Light/Brown Kaolin
High Plasticity Clay
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PAGE 6
Hole No. Feet Remarks
' Depth
37 0-6 Dark Grey Clay Soil Traces
of Kaolinized Sandstone
6-12 Off/White High Plasticity Clay
12-18 Light/Brown High Plasticity Clay
38 0~-5 Light/Brown Sandy Clay Soil
Traces of Kaolin
5-10 Brown/Yellow Iron Stained Clay
Kaolin
10-12'e6" Buff/Cream Kaolin
126" -~ 25 Buff High Plasticity Clay
39 0-5 Brown Sandy Clay Soil
Off White Clay Subsoil
51-7161 Grey Kaolinized Sandstone
716"-101 Off/White Sandstone
10t-221t6" Off/White Kaolinized Sandstone
40 0-6 Off/White Kaolin
6-9 Light Brown High Plasticity Clay
9-36 Light/Brown High Plasticity Clay
41 0-6 Off/White Kaolinized Sandstone
6-12 White Talcose Clay
12-15 Brown Iron Stained Clay
15-18 Cream Talcose Clay
18-21 Buff High Plasticity Clay
21-24 Buff High Plasticity Clay
(Plastic)
42 0~3 White Kaolinized
Sandstone Capping
(Abandoned hard)
43 0-6 Off/White Kaolin
6-12 Off/Whi te Kaolin
12-21 White Plastic Kaolin Clay
21-36 Brown High Plasticity Clay
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PAGE 7
'Hole No. Feet Remarks
Depth
44 0-3 Brown/Iron Stained Sandy Clay
Topsoil
3-6 White Kaoli nized Sandstone
6-9 White Kaolinized Sandstone
9-12 White Kaolinized Sandstone
45 0-6 Brown Iron Stained Kaolinized
Sandstone
6-12 Brown Iron Stained Kaolinized
Sandstone
(Hard Abandoned)
46 0-6 Off/White Kaolinized Sandstone
6-12 Off/White Kaolinized Sandstone
(Hard Abandoned)
47 0-5 Light/Brown Kaolinized Sandstone
5-7t6" Light/Brown Iron Stained
Kaolinized Sandstone
7t'6" - 10 Light/Brown Iron Stained
"Kaolinized Sandstone
- 25 White/Off /White Kaolinized
Sandstone
251" ~ 2716" Buff Kaolinized Sandstone
2716"-30 White Kaolinized Sandstone
48 0-3 Light/Brown Iron Stained
Kaolinzed Sandstone
36 Light/Brown Iron Stained:
BRI Kaolinized Sandstone
(Abandoned)
49 - Brown Iron Stained Clay
-6 Light/Brown Kaolinized Sandstone
(Hard Abandoned)
50 0-3 Brown Iron Stained Kaolinized
Sandstone
3-6 Light Brown Kaolinized Sandstone

6-54"1

White Kaolinized Sandstone
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Hole No Feet ' Remarks
Depth
51 0-3 Brown Sandy Clay Topsoil
3-12 White Kaolinized Sandstone
12-18 Off/White Kaolinized Sandstone
(Soft Clay)
18-21 White Kaolinized Sandstone
(Soft Clay)
21-27 Off/White Kaolinized Sandstone
’ (Soft Clay)
27-36 Grey Kaolinized Sandstone
(Soft Clay)
52 0-3 Orange/Brown Iron Stained Clay
3-6 Cream Kaolinized Sandstone

(Hard Abandoned)

53 0-3 Brown/Sandy Clay:
3-6 Light/Brown Kaolinized
Sandstone
6-39 White Kaolinized Sandstone
39-42 Buff/Orange Kaolinized
Sandstone
42-48 Buff Kaolinized Sandstone
48-57 Buff Kaolinized Clay
High Plasticity type
54 , 0-3 Light/Brown Kaolinized Sandstone
3-6 Off/White Kaolinized Sandstone
6-9 White Kaolinized Sandstone
9-12 White Kaolinized Sandstone
12-18 White Soft Talcose Kaolin Clay
55 0-5 Brown/Clay Top soil
White Kaolinized Sandstone
5 -~ 7t6" Off/White Kaolinized Sarndstone
7161-10" Grey Clay
107-25 White Soft Talcose

Kaolin Clay
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PAGE 9
'Hole No. Feet Remarks
Depth
56 0-6 Brown/Iron Stained Clay White
Kaolin Traces
6-9 - Off/White Kaolinized Sandstone
9-12 Grey Kaolinized Sandstone
12-15 Off/White Kaolinized Sandstone
15-21" Off/White Kaolinized Sandstone
21-30 Buff High Plasticity Clay
57 0-3 Grey Clay Topsoil
Off/White Kaolinized Sandstone
Capping - Hard
58 0-3 Light Sandy Topsoil
Off/White Kaolin Sandstone
3-6 White Kaolinized Sandstone
6-24 White Kaolinized Sandstone
24-27 Buff/Brown Kaolinized Sandstone
27-30 White Kaolinized Sandstone
59 0-3 Red/Brown Sandy Iron Stained
Clay.
- Off/White Kaolinized Sandstone
6- Off /White Kaolinized Sandstone
(Abandoned)
60 0-3 Brown Iron Stained Clay
3-6 Buff Kaolinized Sandstone
6-9 White Kaolinized Sands tone
9-.42 White Talcose Kaolin
42-45 Iron Stained Kaolin
45-54 Buff Plastic Bentonitic type
Clay
61 0-3 Light Sandy Top Soil Traces
White Kaolinized Sandstone
3-6 Buff/Off/White Kaolinized
Sandstone
6-33 White Kaolinized Sandstone
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PAGE 10
Hole No. Feet Remarks
Depth
62 0-3 Light/Brown Sandy Top Soil
Streaks of Iron Staining in
Kaolinized Sandstone
3-6 Iron Stained Kaolin Sandstone
6-12 Buff Kaolinized Sandstone
12-15 White Kaolinized Sandstone
15-24 Buff Kaolinized Sandstone
24-27 White Kaolinized Sandstone
27-33 Buff Kaolinized Sandstone
63 0~5 Light/Brown Iron Stained
Sandy Soil
5-7t6n Buff/Off White Kaolin Sandstone
TEEN . . . )
22 1gM White Kaolin Sandstone
25t.3216"  Buff Kaolin Sandstone
32'6"-50' High Plasticity Clay
64 0-3 Orange/Light Brown Sandy
Clay Topsoil
3-6 Buff/Off White Kaolinized
Sandstone
Capping = Hard
65 0-5 Light/Brown Sandy Clay
5t.7ten Off White Kaolinized Sandstone
Hard Capping '
(Hard Abandoned)
66 0-5 Light/Brown Orange Sandy Clay
5t - 15 White Kaolinized Sandstone
15 - 30 Off/White Kaolinized Sandstone
30 - 40 Buff Kaolinized Sandstone
40 -~ 426" Talcose Kaolin
42t6" ~ 50 Buff Talcose Kaolin
50 - 55 Buff Talcose Kaolin
67 0-5 Buff Kaolinized Sandstone
5 - 12t6" White Kaolinized Sandstone:

12161"-1716" Cream Kaolinized Sandstone

17t6"-2216" White Kaolinized Sandstone

(Hard Abandoned)
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Hole No. Feet Remarks
Depth
68 0-5 Red/Brown Iron Stained
Sandstone
5 - 7t6" Cream Kaolinized Sandstone
716"-15 White Kaolinized Sandstone
151-22t6M Buff/White Kaolinized Sandstone
22t6"1-35¢ Buff Clay Sandy -~ Soft
grading into High
Plasticity Clay
69 0-5 Red/Brown Iron Stained Clay:
57 - 7'6" Brown/Buff Kaolin Sandstone
7t6"-35 Brown Sandstone
35 -~ 40 Brown Sandstone
70 0-3 Red/Brown Iron Stained
Sandstone
3-6 Red/Brown Iron Stained
Sandstone
Traces of White Kaolin
6-9 Buff Sandstone some Kaolin
_ 9-12 Buff Sandstone some Kaolin
- 12=-27 White Sandstone
27-42 Buff Sandstone
71 0-3 Red/Orange Iron Stained
Sandstone
3-6 Red/Orange Iron Stained
Sandstone
White traces of Kaolinized
Sandstone Capping - To hard
72 0-3 Red/Brown Iron Stained
Sand Qtone and Quartz
(Hard Abandoned)
73 0-6 White Kaolinized Sandstone

Capping
(Hard abandoned)
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Hole No. Feet Remarks
Depth
74 : 0-3 Red/Brown Sandstone
3-6 Red/Brown Sandstone Traces
of Kaolin
6-9 Pink/Off White Kaolinized
Sandstone
9-18 Pink/Off White/Brown Stained
Sandstone
75 0-5 Red Iron Stained Sandstone
51-7tgn White Sandstone some Kaolin
7t6M.15 White Kaolinized Sandstone
15 - 20! White Kaolinized Sandstone
20t.2211 White Kaolinized Sandstone
with Fibrous masses
Decomposed Asbestos =~
Sillemenite
22t6" - 30 Cream/Buff Sandstone
30' - 35 White Sandstone - Kaolin
low % Clay

35" . 40! Buff Sandstone

76 0-3 Iron Stained Sandstone
Red/Brown
3-6 As above with traces of Kaolin
6-9 Pink Sandstone
9-~12 Off/White Kaolinized Sandstone
12-21 Ditto
21-24 Buff Sandstone
77 0-3 Iron Stained Sandstone
3-6 Off White Kaolinized Sandstone
6-30 Ditto
78 0~-3 Grey Sandy material traces
of Kaolin
3-6 Grey Off White Kaolin Sandstone
6-21 White Kaolin
21-33 Buff Kaolin ) High Plasticity

33-42 ~ Off White Kaolin; Clay
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. Hole No. Feet Remarks
Bepth
79 - Brown Sandy Soil
- Pink Buff Iron Stained
Sandstone
6-18 White Kaolin Sandstone
80 0~5 Buff Sandstone
5 - 716" Buff Kaolinized Sandstone
716"-35 Buff Kaolinized Sandstone
81 O- Buff Hard Sandstone
-6 Buff Hard Sandstone traces of
Kaolin capping
82 0-3 Light/Brown Grey Sandy soil
traces of Kaolin
3-6 Buff Kaolinized Sandstone
6-12 Buff Kaolinized Sandstone
Capping
(Hard Abandoned)
83 0~3 Light/Brown Topsoil traces of
Kaolin
3-6 Light/Brown Topsoil traces of
Kaolin Capping
(Hard Abandoned)
84 0-3 Light/Brown Iron Stained Sandstone
3-30 Off White Kaolinized Sandstone
Gritty
85 0-3 Brown Gritty Clay and Hard
Quartz Veins
(Hard Abandoned)
86 0-3 Light/Brown Sandy Clay and
Hard Quartz Veins
(Har d Abandoned)
87 0~5 DarkBrown Clay and Quartx traces
of Kaolin
5 - 7%teM White Sandstone
716" -~ 10t Buff Sandstone
10' - 126" Buff Sandstone
(Hard Abandoned)
88 0-3 Sandy/Brown Topsoil

Quartz Stringers
(Hard Abandoned)



GEMCO RIG HOLES IN SECTION 169 250

GR Hole 6
0-6 Buff Hard Kaolin Sandstone
6-9 Cream Kaolin Sandstone
9-12 White/Purple Iron Stained Sandstone
12-15 White Kaolinized Sandstone
GR Hole 7
0-6 Grey Clay
6-24 Buff Clay
GR Hole 8
0-6 White Kaolinized Sandstone
6-15 Buff/Grey Clayey Sandstone
GR Hole 9
0-6 Brown Iron Stained Sandstone
6-12 Grey Clayey Sandstone
GR Hole 10
0-6 Brown/Grey Topsoil and Subsoil
6-15 White Clayey Sandstone
GR Hole 11
0-6 QOff/White Kaolinized Sandstone
6-9 Soft White Sandy Kaolin
o-24 White Kaolinized Sandstone
GR Hole 12
0-6 Grey Kaolinized Sandstone
6-9 Grey White Falcose Clay
O~24 Buff Kaolin
GR Hole 13
0-6 Pink/Cream Sandstone
6-24 Buff Sandstone



GR

Hole 14

GR

0-6
6-24

Hole 15

GR

0-6
6-9
9-21

Hole 16

GR

0-6
6-9
9-24

Hole 17

GR

0-6
6-18

Hole 18

0-6

6-12

GEMCO RIG HOLES IN SECTION 169

Black Topsoil grey clay Subsoil

Off White Kaolinized Sandstone

Brown Sandy Topsoil
Orange Sandy Clay
Orange/Yellow Sandy Clay

Grey Clay Sandstone
White Kaolinized Sandstone
Off/White Kaolin Clay

Grey/Bram Clay
White/Grey Kaolin

Dark Brown/Orange Clay
Clay Topsoil

Cream Sandstone
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