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Australian \Blue Metal Ltd.

PROGRESS REPORT No. 1

Special Mining Lease 174



September 9, 1968.

REPORT ON EXPLORATION WORK FROM
MARCH 1 TO SEPTEMBER 1, 1968

SPECIAL MINING LEASE NO. 174

Introduction

Special Mineral Lease No. 174 was granted by the Minister
for Mines for South Australia on March 1, 1968 to Australian
Blue Metal Ltd. (The lease initially covered an area of 13
square miles but an application has been made recently for
the inclusion of additional areas which would make a total
area of approximately 22 square miles in the Hundreds of
Jutland and Para Wirra).

The main interest in this area is a deposit of kaolinised
sandstone.

Initial scout drilling and two open cuts confirmed the
existence of kaolinised material over a large area and assay
work by The Australian Mineral Development Laboratories
revealed promising yields of high quality kaolin from a
humber of samples.

Interest in the deposit has been shown by a number of overseas
companies who are already engaged in the kaolin industry.
Based on the evidence which was available at the end of June
1968 it was decided to undertake a complete technical and
economic study of the feasibility of developing the deposit.
This study is now in progress.

Exploration and Assay Work

A total of 69 scout holes has been drilled using auger type
and percussion type drilling equipment. Attached are log
sheets and a map showing locations of scout drill holes.
Disturbed samples from an open cut and some of the scout
drill holes have been analysed and tested for various
properties by AMDL. Copies of these reports are included
herewith. Analytical work on other scout drill hole samples
has been carried out at the laboratory of Ready Mixed
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Concrete (S.A.) Pty. Ltd. where atomic absorption spec-
trophotometric equipment has been installed to assist our
prospecting investigations.

Geological Survevs

l. A preliminary geological mapping of the area based
upon the Lands Department aerial photographs and
field observation has been completed by Mr. John
Bryan, a qualified Sydney geologist. Mr., Bryan's
map and preliminary report are also attached hereto.

2. A complete geological survey has been commissioned
and a brief given to the Principal of Geo Surveys
of Australia Pty. Ltd., Mr. R.C. Sprigg. This work
is in hand and Mr. Sprigg has already submitted his
initial geological survey and recommended a program
for the proving of the deposit by pattern drilling,
core drilling and sample analysis. {(Report attached).

3. Further, we have also retained as consultants for
the feasibility studies, English Clays Lovering
Pochin Pty. Ltd., who occupy a pre-eminent position
in the clay industry. They have undertaken to
analyse and evaluate the deposit and advise us
generally on its development, the design of a suitable
processing plant and the selection of equipment, so as

to ensure that any future development is along the
broadest possible lines.

Feasibility Studies

To assist Australian Blue Metal Ltd. in preparing infor-
mation for this feasibility study program, qualified
technical and commercial personnel have been seconded to
the project from the Head Offices of both Ready Mixed
Concrete Ltd. and The C.S.R. Co. Ltd. A working group of
five officers has commenced gathering process and marketing
information to provide a sound basis for these studies.

Details of expenditure on exploration work

We attach a summary which shows that a total in excess of
$17,000 has beeh spent up to the end of August 1968 in
exploration work on the Mt. Crawford deposit, which is
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well in excess of the expenditure required in our applic-
ation for the lease.

Preliminary estimates of the cost of conducting the feasi-
bility study and the proving program for this and associated
deposits indicate that a substantial expenditure will. be
required.

Program of work for the six months
September 1, 1968 to March 1, 1969

Commencement Date Completion Date

Geological Survey August, 1968 October, 1968

Deposit Proving Program September,1968 January, 1969
Feasibility Studies -

Marketing)
Technical) August, 1968 March, 1969
Economic ) :

The program above is a tentative one and is subject to
review at the point when deposit proving is complete.

Our investigation to-date has indicated that we should aim

to prove the existence of at least 10,000,000 tons of high
grade kaolin in the lease area to support an annual production
rate of processed kaolin of 150,000 to 200,000 tons. Most

of this production would be aimed at export markets on the
Pacific Coast of U.S.A. and Canada, Japan and the Pacific
Basin area. We will also expect to achieve reasonable
penetration of the home market in Australia in competition
with imported kaolin.

Our feasibility study will explore every avenue of exploi-
tation of the deposit and it may well be that a viable
project can be structured around a somewhat smaller deposit.
As yet we have not investigated the possibility of marketing
the high grade silica which is associated with the kaolin

in the deposit. However, this aspect will be covered in

the feasibility studies mentioned above.

AUSTRALIAN BLUE METAL LTD.

A.W. Hardwicke
Manager

GG



Costs incurred to date on this S.M.L. No. 174 total
approximately $17,225 made up as follows :

$

Labour 5,700
Laboratory expensesA 2,500
AMDI, charges i,860
Travelling and living exXxpenses
for workmen 1,400
Vehicle operating costs and
outside drilling contractors 4,765
Supervision 1,000

$17,225

Details are available, if required.



LOG OF DRILLING AT MT. CRAWFORD SMI: 174

(1) Original proline auger holes

Hole Hole

Depth | Material Depth |Material

No. No.
H1 0-3 Overburden H12 0-3 Overburden
3-21 | White clay, thin 3-21 |Cream clay
gquartz at 15'
H13 0-3 Overburden

6-18 | Wwhite clay "
18-21 | Cream clay 12-21 |Cream clay
H14 0-3 Overburden

H 3 0-3 Overburden 3-21 |White clay

3-21 | Cream clay

H15 0-3 | Overburden
H 4 | 0-3 Overburden 3-21 |Cream clay

3-15 | Cream clay
15-21 | Yellow Bentonite-
like material Hl6 0-6 Overburden
6-21 |White clay

H 5 0-3 Overburden

3-18 | Cream clay H17 0-3 Overburden
18-21 |White clay 3-6 |Pink clay )High % of
6-21 | Cream clay)silica

H 6 0-3 Overburden
3-21 |White clay H18 0-3 Overburden
3-45 | White clay

H 7 0-3 Overburden
3~-21 |White clay H19 0-3r | Overburden
3-21 | White clay

H 8 0-3 Overburden
3-21 | white clay H20 0-6. { Overburden
6-18 | White clay

18-2]1 | Cream clay
H 9 0-3 Overburden

3-12 |White clay

12-21 | Cream clay H21 0-3 Overburden
3-18 | White (12-15% mica
or talc)

H10 0-3 Overburden
3-9 White clay
9-.15 |Cream clay

15-18 | white clay

18-21 | Cream clay

18-2]1 | Cream clay

H1l1l 0-3 Overburden
3-2]1 |White clay

i



LOG OF DRILLING AT MT. CRAWFORD SML 174

(2)

Scout holes by proline auger

(e
w

nole|pepth | Material nole pepth | Material
wil 0-10 | Sand W13 0-3 Overburden
10-15 | Grey sandy clay 3-6 | Sandy rock and
quartz
w2 0-15 | Very sandy and hard 6-18| White clay
W3 0-6 | Overburden Wl4 | 0-6 | Overburden
6-28 | Off-white clay,thin 6-16| White clay
Y. 16-18 | Red stained clay
band quartz at 18-30 | White cla
surface Y
W15 0-3 Overburden
W4 | 0-9 | Overburden 3-12 | Pink iron stained
9-30 | White clay
clay
12-21 | White clay
W5 0-6 Overburden 21-24 !} Quartz seam
6-30 ( White clay
W16 0-6 Overburden
W 6 0-12 | Overburden 6-12 | Sandy clay
12-45 | White clay - sandy 12-21 | White clay
at top
W17 0-6 Overburden
w7 0-6 Overburden 6-9 Buff stained clay
6-30 | White clay -~ dquartz 9-12 | Buff and orange clay
stringers at 12-21 | White kaolin (yellow
surface seam at 20')
24-36 | White kaolin with
1 d
W 8 0-6 Overburden 36-39 gznéow san
6-12 | White clay
12-27 | Sandy stained clay wls 0-3 Overburden
6-9 Orange and red clay
W 9 0-6 -] Overburden 12-18 | Ironstone and grey
6-24 | White clay clay
24-39 | Stained sandy clay 18-24 | Red, orange sandy“clay
39-60 | White clay o
W19 0-6 Overburden
6-9 White kaolin and sand
W10 Dry hole 9-21 | Sand - some kaolin
Wil Dry hole w20 | 0-3 | Overburden
3-9 Iron stained kaolin
W12 0-3 Overburden 9-12 | Grey sandy kaolin
9-21 | White clay, some 12-18 | Yellow sandy kaolin

buff sandy clay

@}/@( ’



LOG OF DRILLING AT MT., CRAWFORD SML 174.

(2) Scout holes by proline auger (cont.)
gg%e Depth | Material gg}e Depth |Material
W21 0-3 Overburden w29 0-3 Overburden
3-9 White kaolin 3-9 Kaolin
9-~12 | Pink siliceous seam
w22 0-3 Overburden 12-24 Zg;ggtgggllnlsed
3-6 Red clay
6-12 | White kaolin
12-21 { Pink kaolin (mica W30 | 0-9 |Hard kaolinised
18-21"1) . sandstone
: 9-24 | Pink - buff
w23 0-3 Overburden sandstone
3-9 Red kaolin
9-.15 | Pink kaolin W3l 0-3 Overburden
15-27 | White kaolin 3-.18 | White kaolinised
sandstone
18-21 | Grey kaolinised
W 24| 0-6 Oyerburdeg sandstone
6-9 | Pink kaolin . 21-24 | Buff kaolinised
9-12 nght plnk kaolin sandstone
12-33 | White kaolin
W32 uartz, drillin
W 251 0-6 Overburden 2t§;ped at 4! g
6-~-24 | Pink kaolin
) w32a| 0-3 Overburden
W26 | 0-3 | Brown sandy soil 3-6 |Kaolinised sandstone-
3-6 Brown sandy clay low % kaolin
soil
6-24 | Buff d
6-9 | Light brown sandy san
clay soil
9-12 | Light brown W33 0-3 Overburden
bentonitic clay 3-15 | Buff siliceous mater-
12-15 | Light brown clay ial - low % kaolin
15~18 | White kaolin clay
18-21 | Brown clay w34 | 0-3 | overburden
3-21 | Wwhite kaolinised
w27 0-3 Overburden sandstone
3-18 | White hard 21-24 | Siliceous
kaolinised sandstone
w35 0-3 Red clay,trace of
w28 0-3 Overburden kaolin
3-9 Buff siliceous 3-6 Buff kaolin
kaolin 6-9 White kaolinised
9-24 | white kaolinised sandstone
sandstone 9-15 [ White kaolin
15-21 | Orange siliceous
kaolin
21-24 | Buff-white kaolin

ol



LOG OF DRILLING AT MT. CRAWFORD SMI, 174

(2) Scout holes by proline auger (cont)
gg%e Depth | Material gg%e Depth {Material
W36 0-6 Sandy brown soil,
trace of kaolin
6-9 White kaolin, some
quartz
9-21 | White kaolin
21-27 | Orange sand
27-36 | Buff sand, small %
of kaolin
W37 0-3 Brown sandy soil
3-18 | Buff sandstone
w38 0-3 Brown clay soil,
kaolin at 1!
3-6 White kaolin
6-9 Stained kaolin
9-18 | Buff kaolin
18-21 | Kaolinised
sandstone
21-24 | Buff sandstone
24-27

Micaceous clay
/@m ~
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LOG OF DRILLING AT MT. CRAWFORD SML 174
(3) Scout holes by percussion drill
gg%e Depth | Material i gg%e Depth |[Material
P1 0-30 | White kaolinised P 7 0-5 Brown clay
] sandstone 5-15 |Buff sandstone, very
30-35 | Buff clay with little kaolin
stained sand 15-25 |[White sandstone,very
35-39 | Buff kaolin little kaolin
39-40 | Redsand 25-40 | Sandstone
P 2 0-5 Red kaolin P. 8 Dry hole
5-10 | Buff clay '
10-25 | Kaolin and sand
25-30 | Pure silica P9 0-5 Sandy soil
5-10 | Stained sand
10-15 | Kaolin with silica
P 3 0-2 Hard sandstone cap 15-25 | white kaolin '
2-3 Iron stained clay
3-30 | Buff kaolin P10 0-5 Overburden
5-10 | Buff sandy kaolin
P 4 0-5 Overburden 10-15 | Sandy quartz
5-15 | Buff sand -~ some stringers
kaolin 15-25 | Iron stained sandstone
15-20 | Pink sand - trace 25-35 | Buff kaolin
of kaolin
20-25 igifiiand - Same Pl1 0-5 Brown clay
25-30 |White kaolin 5-10 | Buff kaolin
30-35 | BuEf kaolin 10-15 | Sand seams between
kaolin bands
15-25 | Buff kaolin
P5 0-5 Brown sandy soil,
trace of kaolin P12 | 0-32 |White kaolinised
5-10 | Buff sand, some material, high %
kaolin kaolin
10-15 | Buff sand
15-40 | Whte kaolin
P13 0-1 Overburden
, 1-10 | Buff kaolin
P 6 0-10 2;222 g%aiagiii' 10-20 Band.oﬁ stained
10-15 | Wwhite kaolinised kaolinised sandstone
20-25  White kaolin
sandstone
15-20 | Buff kaolinised
sandstone P14 0-5 Quartz and iron
20-40 | Sandstone, little stained kaolinised
kaolin sandstone
5-15 | Hard kaolinised
sandstone
15-30  Kaolin, soft

i



LOG OF DRILLING AT MT. CRAWFORD SML 174

]
25-30

sandstone
Buff silica

(3) Scout holes by percussion drill (cont.)
Hole . ‘ Hole .
No. Depth | Material No. Depth |Material
P15 0-5 Pink and buff
kaolinised sandstone
5-15 | Hard white
: kaolinised sandstone
15-25 | Soft white kaolinised
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GEOLOGICAL SKETCH WAP -~ MT. CRAWFORD AREA,

LEGEND.,

Tertiary = clay, sand, etco. covered at lesast
in part, by alluvium, outwash or soil, in areas
of low relief,

Pegmatite (indicated by an abundance of quar
scree) associated with ? Tertiary clay and sa
aepesitisa

% Z
ad
i

Possibly Pegmatite associated with clay deposits
in this area

Granite = gneiss

Kanmantoo Group (Cambrian)
Micaceous sandstones, semi~schists and CdaIuZ-

felspar schists and quartzites

Geological boundary = approximate only
g . e



RECONNAISSANCE GEOLOGY
MT. CRAWFORD
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1,

August, 1968

MT. CRAWFORD - KAOLINISED SAND DEPOSITS,

-~

The area unaer lease lies to the east of Mt, Crawford in the
Hundreds of Parra Wirra (Co. Adelaide) and Jutland {(Co. Sturu) some
35 miles northweast of Adelaide,

GEOLCCY

1.1

1.2

1.3

1.4

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 kaclinised 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 obscure the c¢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 possibly owes its origin to the Kanmantoo Group
sediments,

Pegmatite and associated clav depositss

Much of the area is strewn 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
materiale 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 quartz
and kaolinite, Any features suggestﬁve of this material
having been transported are congpicuous by their absence

and it appears that this material has formed more or less

in situ as a result of a comoaréulvely lengthy perilod 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 encounterede.

Granite=cneisss:

This rock tyoe crops out boldly in areas adjacent tc thne

2

indicated pegmatites. The clay deposits do not apoear to*

be intimately assoclated with this rock type

Kanmantoo Group:

: er
Clay denosits.,  They have an easterly d » ol
appear to mark the eastern limit of the clay deposiis. =
Portions 323 and 165 (Parra VWizra) weathered sediments co

15
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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 area, '

In Portions‘294 and 295 (Jutland) Pegmatite-clay deposits
are_possibly assoclated with the Kanmantoo Group sedimentse

SULLARY,

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 probzbly be somewhat variable

and unpredictables 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 sand, :

RECO:ihiZ DATIONS o

ls That for purposes of relating and collating all available data, 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=-
largeménts be obtained at a similar scale,

2, That the present drilling programme develop along more systematic

lines wlth some continued geological direction by an appropriate
local geological organization,

3s That tabulated core logs be prepared for all present and future
bore holes in as great detall as is possible.
2

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:prospectivé areas be drilled to depths of
up to 100 ft. or more in order that the depth of these deposits

be known more precisely.
4

s
JOHN BRYAN.

L6



-+ GEOSURVEYS

Loberntarles—- . . . . : Sevonth Floor 'g
57 mwnu;'l'sn‘cnt ' ) L OF AUSTRALIA PTY. LIMITED .-. DA COSTA BUILDING | -
. Woodvilla Was .Y GEOLOGICAL AND GEOPHYSICAL CONSULTANTS _ ~ GRENFELL STREET .
T 534116 o Monoglng Director: R, C. SPRIGG, M.S ' ‘ ey
Offices: L "Monoglng Director: R, C, SPRIGG, M.Ses  , . SOUTH AUSTRALIA
Depot & Loboratorles: 454624 - L AMAULLMM, MAMABG, MGSAM, | L . ; .
Telearoms— ) e B . . , . N [ ! S ;
| "Geosurvays, Adolalde o e B T .G.P.O, BOX 14T9L~ - 17
Secrotory—— RS . " e : o T : . oo ’
Rennlo ;‘\ MAdglg\lX\, e . ot . ) L Vo e ' . _ . }
(FAS. w APy O o S LT : e
WLl T T 26th August, 1968,

RCS1HIR

* Mr. A, W. Hardwicke,
Regional Manager, RN
Ready Mixed Concrete (S.4.) Pty. Limited,* e el

... 82 East Terrace, e N :ff'ﬁ;yg{y‘fﬂulj-
" ADELAIDE., . SA. 5000 L R

.Dear Mr, Hardw1cke,-

Prelimlnary Report on Mt. Crawford Clay Deposgits

} S Iam forwarding herewith- several copies of a preliminary report
' ~ stemming from my visit to the area in company with your Measrsa B, Taylor
and M. Ives on Saturday, 24th August.

The report is-self-explanatory, and you will see that I consider
‘it essential that the northern open cut be deepened sémewhat and extended
- 8lightly, and that another, and possibly two open cuts be made in the
gouthernmost artas of present interest. It is esgential that a good fece -
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. ' ,
# Lo
You will infer that I do not recommend taking shallow, intermediate
. and deep samples by bulking a group of auger drill cuttings.. There are’
;_too many variables in this, and the results could well be misleading.

: S , Assuming that the dozer cuttlng will be completed by mid-week,
E © I will return from Brisbane in order to check oub geological mapping of
" "' the faces by the end of the week. Our geological assistant, Mr. Anthony -
" von Sanden will. oarry out the preliminary mapplng in order to save time '

';'and costas o C
. T NN Yours faibhfully, o
I _" : GEOSURVEYS OF AUSTRALIA PTY. LIMITED., - . o
. e SCEE R. C. Sprigz, ' fp”'
‘ Sy P iT;x. Menaging Director \' R
.CsCo Mra A. Ta von Sanden ';L?f@,_ 23“'”3Ji ,j;;AAjﬁ/."'

Encls .-

B G Ty,




. |
. . .
f . . v o
. Lo \ s . , . .
. e . oo . : . t
N N LN . L L
. . .
[ . NI “ * . N . ' i
. : o
. . . . . o .
- ! : o
- ! . . ' : '
- \ . f * ' * A
. “ PR oot L . N . H v '
BT . \ , . . . ' . '
" . - Woa . .
. L . . . . .
s X . .o Vo . '
: e N . . Y . ety
‘ . . . . \ . L
Y . i < . .
W - w LRI “ . N .
\ : . . L '
LN - - ' K '
PR, » . ton v N :
v s . . N
\ . Ce
e . L o . “
L . . L P e t ' '
. . i
. v N .
. ' P . . :
0 . B i N
\ Vot g s . '
N e e . T i
. L . s
i . . \ . s s e,
. L .|~ .- . . ) . " N . . s o d
f SN o ' ’ : ! ) '
) . . . : . .

L UPRELIMINARY. REP oRT"

. .

LV ¢ P o . . '--_.
CGRAWFORD" pEPOSITS
R R Y (A L FUL A sty RO

CEOSURVEYS OF AUSTRALIA PIY,

]

0 Auguet,1968,
TRV

-4 \




; ~
<
$

_ An inspection of exploration Operatlons in the Mt. Crawford area waa made 3%“
~in company with Messrs., P. Taylor, M. Ives,; and D, and As von Sanden, on e

4

Saturday.24th August, " o o .

' GEOLOGICAL FACTORS IN RELATION TO EXPLORATION
) The area is one of anclent metasediments (altered sediments) , deeply e
. weathered and/or hydrothermally.kaollnlsed with the developmenn of varying

vertical thicknesses of kaolinitic deposits, The weatherlng relates extensmvely

to an ancient land surface and as such is a near surface phenomena. The older

; hydrothermal activity was however deep seated, and could extend downwaf@s for

" thousands of feet. ; | " S

‘ Dependlng upon whlch of the foreg01ng processes dominated locally ,the vertioal
'.depth of the clayey formatlons, thelz COmp031t10nal wake .up can vary thhxn

 _,re1atively wide ranpges.’ ) Ty :;;i-ff

: Factors likely to.oompl;cate tonnage estlmatlons relate partlcularly to ;}if“i

',jrapid lateral variations in the depth of alteratlon, to ferruginization “(ivon ..

= etainlng), irregularity of subsequent eroszon, redeposition, etc. ;,5-1§-g»‘ ;r,ﬂ;f




TmetoratIoy - oo R ]
Exploration techniques already applied to outlining potentially'economio':’“Pa
clay deposits have been valuable in determining preliminary areas of interest,f'}gl
and demonstrate the relatively wide - spread nature of the kaolin deposits. S
The probing has been carried out with the knowledge that more systematio sampling
will follow in selected areas, and this is now: essential to any field evaluation -

5.
- b

of the prospects. L ‘ . : R S

THE _BROAD CATEGORIES OF DEPOSITS
-(a) Degraded lateritic and/or Silerete fossil soil profiles ) , o
Much of tle 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 original
altered slatey deposits (and 1ntru31ve 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

g 'encountered such substratum.

,‘ Typically in a soil profile such as this, elther a silicified capping
or a lateritic jron-stone layer overlies deeply "kaolinised clay in a “pallid
zone' grading below into a mottled ferruginised clayey zZone and finally ,
into parent rock. This tjpe of - formation appears "well developed on Section~k;

165 Hd. Para Wirra and is likely to be preserved in its deepest develOpment
Vd,on the tops of hills, nearest to the pre~existing high—level land surfaoe. N

' C‘L Auger drill holes Have already sampled across one such plateau situation,
- but a deeper hole (possibly 40°'~ 100 feet deep) is needed to test ‘the )
}4'3 reliability of this tentative conclusion. More-over the full Value of the -

-



s

clayoy deposit in relotion to probable dilutante éuch as patchy iron
staining, quartz etcs is best tosted by dozer cutting an'eaef—Wesﬁ channel
.. across the southerly nosing of the hill in this situation. Such q@t ahoézé-z'
S be extended,downward,'if possible, through tO'obvious'edonomic cut-off f"
Lo {ar encountered~with;n:reusonable depth) , or otherwise opened at selected
v " points by pitting. , :' : .
L It is important to note (and cotablish) that the laterization type
"f‘j; process is essentiglly a sheet-process leading to formation of relatively --
 .§ . shallow deposits, depending on the extent of weathering that has occurred.
,EC.VH In the present case (Sections 165 and 166) the depth could be expectéd to

extend mostly to about 40 feet with a congiderable portion of the euperficial.‘

- 'material eventually Hévihg to be rejected as waste. The deeper sections
'_ﬁ;n;. generally can be extensively downgraded by pockety iron=-sbaining requiring
... pelective quarrying.  Opening of respresentation faces ia'essen@iai for a

" pore satisfactory estimation of clay potentials

ﬂz(b}_ "Pneumatolytic! or "hydrothermal" clay deposits , _
;1§:E; . The Mt. Crawford area has produced a wide variety of clay deposits baged
é:ﬁ,.on metamorphic procésses of alteration. Some of these have been related to

_ffu'?f the introduction of beryl,bearing pegmatites, ‘others to concentrations of

i+ rutile, etce’

o . The foregoing processes are deep-seated and can carry down almost

Q& indefinitely. Vertical extensions of potential clay deposits of this type,
:;};then, are far more likely than in the foregoing "lateritic® class. Horizontal
1'% yariation, on the other hand cah be more rapid, and in fact quite sharp.

ipl In the open cut on Section 170 it appears that some hydrothermal procégs
,;}«has, in fact, been operétive. The original sedimentary bedding stands almost
'yf‘vertical, and this gives indication that thelintensity of alteration does
}} vary from bed to bed, but all of the original felspathic and/or shaley
Qﬁ'minerale have been deeply kaolinised where observables Residual materials

*, "\ appear to be almost entirely of quartz (original sand grains and subsequent.
-;*gg;;,veine). C | -
Cl This type of deposit is best-evalqated in the early-stages by costeaning

N

"tu;ﬁ;|by dozer cutting across the grain of the country (i.e. east-west), but

1

v ZTJ,this can be extended by vertical drill hole% gpaced at a fixed interval

" %o reduce pergonal bias.. In the present cut (which is well 1ocated)
' x'v'éOZing should be used to deepen'by at least énother~10 feet, and in the floor
' of such cub, auger holes %o an additional 40 feet will undoubbedly check '

+

.7 ‘out the potential and nature of the type of deposits . = |

3
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FURTHER EXPLORATION AND SAMPLING : v .

Additional drilling beyond this time should be directed to exploring ';_ 22
tonnage potential away from the sample areas opening by costeaning. In thie_" ~ 5
way the limitations of depth and/or lateral extention can be determined.

- more systematically. A grld pattern p0831bly starting at 200 feet centres

should next be considered with a view to subsequenti infil as nore promiging

-areas are selected°

A breader 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 detalled grid drllling.

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

~a considerable proportion is likely to prove shallow, or with poor overburden to )

recoverable clay relation,or spoiled by pockety staining. (This relates more

for the lateritic type dep051ts) For this reason an open exposure is essential- ;}

to permit meaningful sampling. Channel sampling across faces is essential, and .f,ﬂ

this can be supplemented with vertical channel sampling, and the latter

extended by drllling. - : . e ';n-5
At this time at least two open cuts are required respectlvely in areas '

represented by the two principal types of deposits oelleved represented. The
- existing and/or proposed cuts on Sections 165 and 170 would be ideal. ' Each’

. face is to be mapped geologically, and ag to staining and other characters

. A% this time it is better to over—drill, being careful to segregate semples into

':portiona of the quartered eamples. -

‘requirments being retained for future reference.

likely to effect mining or the end produgt. Thereafter the face must be channelff?
sampled as by a 4 x 4 inch cut, the whole sample bulked in'5 foot intervals and T
quartered down to convenient size by competent authorlty. 211 material should

be retained and carefully, labelled, the duplicate sample in excess of immediate f'?{

In each cut, vertical holes into the floor should be continued to obvious.
quality cut-off or potential quarrying limit. In f0331l 80il areas this may

total leae than 40 feet from the surface, but could be much deeper elsewhere.

3 to 5 foot lengths (depending on auger flights employed), and retaining all

omor

C T pEG G.USPRIGG




SR e A G bl

P e e - o . e .
R S T T R O O T TV I T RV e St 1 R S

e .~y H . St e st s ao —‘f
i Z H
‘ ; {
i 4 !
: 4 i
; o .
s mamemery ARG nanNma e mUPIUeecaT 8 EsGm e : »
Tl AUSTAALIAN MINIOAL SEVILCE S LAURANNUNES . B ! ¢
- 4

e

L
oy

|

PLCASE ADDRESS ALl CORRESPONDENCE.WO THLE, DIRECTOR, OUR REFEREINCE:

Mo Manacoer

- e\ AAM.&MJ e )
e S om o T o o e T -
Justroiian Biuve Metals Poy Lid,
o~y N Yo Pl emrm ‘
SNy Last LCLLECe, .
NARLN
I .
. P *-r v /‘. i~
. . \“. ,L\. [ )
. 1’
7 rT WEATITID A - SR
YOUR REFERENCE: Aopa
AN TN T el PP, I
FATERING: . z3 2 drill
b PURURE P .
e PoYstereyerel] .

e . - : . ’ oy
DATE RECZIVED: v L 17/

v = ) 02 0o v 03 ) , TNaw S 3% st T
WORK REQUIRZED: ) . Driil samples:
f . P
-
Suandaeonga
DSOS ColG g

b M T T \ R AT A DT T
LABCORATORY NUMBERS: CM Sznoles: CLIZ245-3272
o 3 Lo ke BTty ol *
: OL¥e 4 ICUAVICE JOWAS B R y
) Mt Crawioxds 3248
«
. ¢ *
Y
e ‘
~., i i - ! - .,,'\
wGVESTL : : T .M, Lean
.
B e S (Vi Coraiics So :.... i s . N .
e e L . 0 aramics Segt h T~ - . D‘ C, ‘Au\aa-gch.‘l
. . " | R Y
\ 0
.
-




DL \-\. -

DA~ o s S5 ey sy oy

TG sample received was crus
poreion was dlspersaed In watsr, tho
k]

o LOUCEN,

et
P SA SISO

- 200 mzoh

o T e
+
3
(@]
o

/, v s e

Poronstric Cons

N\\a\‘

and The

yory s e o S

' ene - aCa Wasal

Dovivale

ant

Wmk

OIS

%
o e

sontative
200 wmesha.

Sume soh

C OLOCE L




RO INTAN

A . e e
A Lued wavieer vavdeaas

LA AT
i et e e e R S

T

cmamea AR R T L I SR AL IS O
o P AVEICRVISIA MR NA R ARSIN R R

P AR 7
“ R

PR N Tt b Ven

- =
PLLAGT ADDRESS ALL CORRESPONDENCE YO THE DIRESIOR. OUR REIFEREINCE: (1
. 3 .

|
U
. - X ) .
N \ YOUR REFERENCTE . ]

ey YA T

RPN el
7OV NIPNTTY B omam S T s S
VOUR REDESREalnL: hppliclon
S et Dol a8 s
I//.’ OO 0/«{--[{
AT AT " P P e B e AT Ry T - - . . o,
MARERILALS , Sandstong (s Sooooant) s  Koolin Cromer)

© DATE RECEILVED: 24/2./68

gt T ONITRED e - S SN PV S IS B a® e ST b
WORK R UIRED: . Sandolona: Separatlion oL City ZracitLlon
. A e " o van o e o R - du
. and Preliniilly w-lsey Lest
; N
. PCE : ,
K
- Ly - - - : .
LAS, NCS.: CE33Z8 - .
LI ’ — o~ . ' ;
o _ CE3327
: ’ ~
. ‘
v
. . .
e pom o da S g e der [} PRUSPENEU o e e A
AVESLLgACLon and RepoZ 7s . 3 SN VIN XJMZ}{.&:}_/}..—G.{. Y
OFficer in Crarge Caromics PR R A N ofee D2 apes
AN MY 193 &, STTLLLCE ol ualiiie 0.0, JAaazgan
. o : /<7 PN : .
. : - ! (P ’
i N «//V\/n/ 7
b Y NF e Lo e "
PN, Young
N3 e e it g e ’
CDLITECLOL . ’ '
* »

-



o

o

-
| SO

by

£

Lo

P |

The filter cakes were extruded not
& smooth plastic .column being
Specimens

= 4
ol 24,84,

wire-cut £rom the ex k.I‘UdQQ colb.mn

>

Psi,

/L/vs/ T.

-

cracking oxr distortion.

r*ng wa° conduc_co in the
oaxlng for ¥ hour at eacn ter
1¥ing behaviour and cold vate

3
s

. . The filter-presseqd ches W
CQuuuDl*luj clay cas
mould cleanly after 20 rain

the

The

1.

terial ground ez 31ly in
nlng tnrourn a minus 200~

anounted to 58% of

*

and could pPossibly be used in

caancwwa*e
ba_cn of this material s
investigation madu of its use in

a .x.c&I'gC""

] This material com
rungrxabLe zor 1us fin

DOu_ery and porcelain,

]

\_L‘)

SANDSTON
Ao Dt

mcuh

emaining after W“hnlng'and

A 5’1 Q,w%o—yék

the end runner mlll
screen an clay- was filter pro sed -

acrecnlng was qued and

‘the to tal ..anple
for further investigation,

~.
L

re
cepe
es

bleng

de-aired at a moisture content

Oobtained,

It is
hould be ob
valteware,

The material
foxr the produ

pares favourably with Cornisi
e wnlge colour 1n the 1150- l2OO

OO~¢200 C range in 50°
mperature, . The results of
r aosorptlon gre onown in it

lgo nixed o a slip
uanj well in 5 minutes and lef
is very pVOmlclng,
ction of tiles,.

therefore suggested tha
tained and a more detad

o’

Thnis material was

Aftcr washing

Test outtow; were

clays
Oc:

crlcd wc¢l w1tnouu

\_O test

and is-
flrlng range

¢ stCD; with
anrlnkage,
able l

e
-
led

\ . ) 2
TABLE 1: FIRING TEST (i Citrvid)zes il ///;“/o:/-ﬁj
o Linecar Linear otal 24-hour ! ’
Drying Firing  'Linecar _cold- . / Remarks
~ Shrinkage .Shrinkage, Shrinkage water
i oo i ' Ofpr
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. e 4
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100 P BN - ~
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SUMMARY

Special Mineral Lease No. 174 covers an area qf approximately 22
square miles and geological mapping showed the area to contain a folded
series of steeply eastward dipping metamorphosed siliceous, micaceous
and talcose rocks of Cembrian (?) age. These rocks probably contained
varying proportions of dolomite and felspar before metamorphism. Igneous
activity is principally restricted to the occurrence of quartz - felspar -
mica pegmatites in the south-western area of the lease whilst minor
felspathic and siliceous veining is sporadically present throughout the

entire area.

In the course of the investigation 42 holes, totalling 2,671 feet
of continuous core drilling,‘were sited on a 250 metre grid spacing over
approximately one square mile of the lease area. White clay matrix worth

testing was found in portions of eight of these hol=s.

The kaolin bearing rocks are the result of prolonged and intense
surface weathering of talcose arkosie quartzites and talcose arkosic
schists. The presence of talc in the parent rocks has favoured and
controlled the formation of montmorillonite from albite felspar during
the Qeathering phase., In the near surface environments oxidising and
acidic conditions were more extreme and the montmorillonite itself has
been converted to kaolinite. Thus with increasing depths, flowabilities,
vwhich are uniformly poor gt the surface anyway, deteriorate rapidly with
a corresponding decrease in brightness because of the increase in
montmorillonite content. Proportions of talc and felspar in the parent
rocks which have undergone weathering,‘vary rapidly both laterally and
vertically because of sedimentary differences in original deposition of
these sediments and also because of the prevailing steep éastward dips of

these rocks. There is thus a corresponding and similarly rapid lateral
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and vertical variation in quality of the processed clay fractions.
Upon these variations can be superimposed the weathering effect with
depth vis a vis montnmorillonite or kaolinite formation mentioned
earlier. No evidence was found to support the view that these kaolin

deposits are the result of hydrothermal activity,

Out of the 40 clay samples tested only those from the depth
zone 8.5 - 22 feet from hole AGP2 showed any commercial possibilities
with a flowability of 64.1 and bleached brightaness of 91.2/1.6;
the yield of a poor viscosity SPS fraction was 16.3%, Probable -
tonnage of this type of raw clay matrix is approximately 190,000. tonnes,
which would yield 31,000 tonnes of SPS type paper grade clay on .
processing. However, in the face of the proven extreme lateral and
vertical variation in clay quality in the area of AGP2, it must be
concluded that this good quality kaolin occurs as an isolated pocket ang
is neither sufflciently extensive nor desp enough to warrant commercial
exploitation. This same variability of clay quality indicates the
virtually'impossible task of working such a deposit to produce a

consistent grade of clay, even if sufficient Teserves were available,

It is evident both fron the geological ang clay evaluation
results that S.M.L. 174 does not contain appreciable deposits of clay

suitable for use in paper production.
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Massive quartzites of Mt. Crawford area showing steep eastward
dip.
Typical lateritic soil capping with quartz float overlying

deeply weathered mica quartzites in Cromer C area.

Trench i, located in kaolinitic and sometimes talcose sandy
clays derived from weathering of arkosic and talcose sandy

schist horizons.

Trench 2, located in kaolinitic sandy clays derived from
weathering of arkosic sandy quartzites - note bad iron-

staining throughout,

Trench 3, located in kaolinitic, talcose sandstones derived

from weathering of talcose arkosic quartzites.
Cromer C mine (abandoned) in kaolin quartz pegmatite dyke.

Mt. Crawford Forest Reserve showing flattish central area of
S.M.L. 174 containing recent sands, clays and alluvium.

Mt. Crawford (1,844') composed of massive resistant quartzites
whilst the lower relief ground in the rear and middle distance

is composed of more easily weathered mica quartzites.
Yakka bush growing on massive quartzite cutcrope.

6 inch !'Proline" auger drill used by Readymix Concrete (S.4)
Ltd, in the initial stages of the investigaticn to cbtain
samples.

Fayling "1500" truck mounted drill rig. Site of hole AGFPL
Close-up of Fayling "1500" drilling. Site of hole AGF2.

Fayling "200" drill rig, drilling in hard quartzite using
air. Site of hole SGP3.
Core barrel lies split in two on ground and each half T

contains a portion of a ten foot length of core.

Close-up of a split tube core barrel on left held together
by a series of spring clips along its length. On the right
the actual drill rod carrying the rock bit.

Sections of continuous rock core obtained by Fayling "1500"
Tig.

Odgers drilling rig which was found to give poor recoverye
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Shallow auger hole drilling in the Mount Crawford area of South Australia
(see location map 1) in early 1968 by the Readymix (S.A) Mineral Exploration
Group, disclosed the presence of kaolinitic material in sections 165, 166,

167, 175 and 338 of the Hundreds of Parra Wirra and Jutland.

A Special Mineral Léaae No. 174, covering approximately 12 square miles
and including the above sections was granted by the Minister for Mines, South
Australia on March 1st, 1968, to Australian Blue Metal Ltd.* of 82, East
Terrace, Adelaide. The lease area was provisionally extended in early
September to cover an ‘additional 10 square miles, principally to the south and
west of the original lease area. The location map shows the full extent of<
Special Mineral Lease 174.

In mid-1968, one of the parent companies, the Colonial Sugar Refining Co.
Ltd. (C.S.R) became interested in the paper clay potential of the area and 25"
samples'of kaolinitic matefial from 11 auger holes cut of a total of 74 auger
holes were sent to English China Clays Ltd.,St.Austell, Cornwall, U.K. for
preliminary evaluation as a paper grade clay. The results of those tests
indicated that the raw matrix contained clay of possible walue for use in
paper manufacture.

’C.S.R. decided that a feasibility study of the area should be made and
an agreement was reached with English China Clays Ltd. thac thgy conduct a
'Feasibility study of the development of the kaolin deposits at Mt. Crawford!,
subject to a 'satisfactory assessment of preliminary cove samples! (Mr. Kelman's
letter, dated 13th August, 1968, to Mr. A.N.G.Dalton, Managing Director,
English Clays Lovering Pochin & Co. Ltd.).

P.C. Wright, B.Sc.,Ph.D., A.M.IM.M. (Geologist) and J Williams, A.C.M.S.,
M.I.Q. (Mining Engineer) arrived in Australia on September 10th, 1968, to
commence the study. The field studies were completed on November 4th, 1968,
and a Preliminary Report (dated November 19th, 1968) submitted to B. Kelman,
Senior Executi&e Officer of the Colonial Sugar Refining Co.Ltd, in London on
November 21st, 1968, | |

PREVIOUS WORK

The southern and western portions of S.M.L. 17/ have been mapped by the

Geological Survey of Scuth Australia on a scale of one inch to one mile.

*Australian Blue Metal Ltd. is an associate of the Readymix Group (S.A)
which is jointly held by the Colonial Sugar Refining Co,Ltd. and Blue
Metal Industries.
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The geological maps which are available in this area are the Adelaide Sheet
(published 1951), Gawler sheet (published 1953) and Mannum shéet (published
1957). No published geological maps are available for the area containing
the kaolinitic rocks.

In general the rocks whu.ch outcrop within the area of the lease mapped
by the Survey have been tentatively assigned to the Cambrian System and on
this basis would be 600 million to 500 million years old. These rocks are
known collectively as the Kanmantoo Group and comprise schists, quartzo-
felspathié schists, micaceous quartzites and massive quartzites. The
Karmantoo rocks all dip steeply eastwards at angles of 60-70°,

Other geological work which has been carried out within the confines
of S.M.L. No.174 is that by M.G. Mason, geologist of the Metallic Minerals
Section (Mineral Resources Division, Department of Mines, S. Australia). .The
existence of this work was unknown until the field feasibility study was
practically completed. The report (dated June 20th, 1967) covering this work
was held on confidential file until the end of October, 1968, when it was made
available. The report (file Nos. Rept. Bk. 64/115; G.S. 3728; D.M. 1825/66)
is entitled 'Clay Deposit, Springton, Section 166, Hundred of Para Wirra,

Co. Adelaide! and details auger drilling carried out on behalf of Australian
Industrial Minerals N.L., who have since relinquished their option to the
property held by Mr. I.E. Venning under Mineral Claim 4980. Mason's
conclusioné were that "White clay, formed by intense leaching of Kanmantoo
rocks, is refractory and potentially useful in ceramics. However the deposit
is not fully defined and further exploration by drilling and trenching is
recommended, Possible reserves amount to 13,000 cu.yds. (20,000 tons of .
clay) under 11,000 cu.yds. of overburden, and occur in a thin bed, overlyiné
coloured clay. There is some suggestion of thickening to the north",
Mason's conclusions and borehole data are in broad agreement with those
reached in the present study.

The ﬁost recent reconnaissance reports on the geology of the lease
area are ihose of J. Bryan (August 1968), and R.C. Sprigg (26th August,
1968). Both reports are available in Progress Report No,1 (dated 9th
September, 1968) which was submitted to the S. Australian Mines Department
by Australian Blue Metal Ltd. as evidence of exploration activity in the

lease area,
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A geological base map (Map 2) was made for the 22 square miles covered by
Special Mineral Lease No.174. The rocks comprise a succession of folded
| regionally metamorphosed sediments of Cambrian age. The grade of mefamorphosism
if probably lower green -schis. facies. Igneous activity in the form of mica
felspar pegmatites is principally limited to the south western part of
S«M.L. 174, although minor felspathic and siliceous veining is sporadically
present throughout the area.

The meta sediments, although very variable in lithology can be broadly
grouped into mica quartzites and quartzites which predominate with minor
amounts of mica schiéts and talcose albitic schists. A1 metasedimenfé are
folded about north-south axes and the folds are recumbent at high angles to
the west, resulting in a steep eastward dip (Fig.l) in all field exposures.
Reference to maps 2, 3 and 4 will show that the main structure which confrols,
the disposition of the separate kaolin-bearing formetions is an overturned
anticline which plunges at a low angle to the north. The section AB which
follows map 3, shows the result of drilling across this anticlinal structure.

Probably during the folding phase injection of small veins and dykes of
felspathic and siliceous material, sometimeé carrying minor amounts of rutile
(anatase) occurred in localised regions of tensional stress. Later shearing
and faulting of the metasedimentary succession resulted in the formation of
milky white quartz which now appears as residual quartz 'float!.

Subsequent to the folding and faulting the metasediments have suffered a
period of prolonged and intense weathering, According to the rock type the
effects of weathering have been reflected in various ways. The massive
quartzites are predominantly composed of quartz and have resisted weathering
and generally remain as rocky outcrops whilst the mica quartzites, with |
increasing mica content, form a deep weathering profile. This deep weathering
profile often consists of 0 ~ 6 feet lateritic soil (Fig. 2) and subsoil,
followed by a bleached zone (6 - 30 feet approximately) of kaolimitic material
which is often badly ironstained. The bleached zone is followed by brown
weatheréd disintegrated rock until the fresh rock is encountered at about
70 feet, Thus the total thickness of the weathering zone in this type of
material is generally about 70 feet. .

The talcose schists and talcose quartzites probably contained albite

felapar originally and these have weathered to a talcose kaolinitic sandy
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Fig 3 ~ Trench 1 located in kaolinitic and sometimes
talcose sandy clays derived from weathering
of arkosic and talvose sandy schist horizons, .
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clay material. Trenches 1 and 2 (Fig. 3 and 4) are located in this type of
material.

Trench 3 (Fig. 5) is located in a som what different rock environment
and illustrates the effect of prolonged surface weathering of a slightly
talcose quartzite body which, before weathering, contained albite felspar.
Weathering of the felspar at the surface has resulted in the formation of
kaolin, thus giving rise to a lithologically vafiable kaolinitic, slightly
talcose, sandstone body. At this locality weathering released iron and
silica which tended to concéntrate at the surface, and resulted in the
formation of a hard siliceous capping beneath a thin lateritic capping.
Trench 4 is located predominantly in weathered quartzites with significantly
smaller amounts of kaolin and larger amounts of silica than Trench 3; iron-
staining is also more abundant. Because of the higher silica contents, the
degree of weathering is less pronounced. The felspathic veins and stockworks
have been weathered to clay, whilst the quartz stringers have remained
unaffécted.

The Cromer C mine, now abandoned (Fig. 6) is outside SML 174, and is
located in a discontinuous, irregular N-S orientated kaolin, quartz rutile
pegmatite body some 20 feet in width énd perhaps not more thah 80-100 yards in
length, as indicated by open cut and sub-surface workings. There is evidence
to suggest that the body thins markedly both to the north and south bf the
mine workings. This pegmatite body is believed to be of the same age and
origin as the felspathic, now clay, veins found in the other parts of SML 174

Recent sands, clays and alluvium blanket the central part of the lease
and havg7g§tensively planted with conifers. This area forms part of the
‘Mount Crawford Forest Reserve (Fig. 7).

" The higher ground surrounding the central flattish area, is formed
predominantly of quartzites and Mt. Crawford itself is composed of 'massive
résistant quartzites, (Fig. 8). _

No evidence could be found to support the theory that the yakka bush,
(Fig. 9) acts as a geobotamical indicator and grows preferentially on kaolin~
bearing ground. It can be found throughout the area, growing on a variety of

rock types. .
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Trench 2 located in kaolinitic clayey sand stones
derived from weathering of arkosic quartzites,
Note bad ironstaining throughout.
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Fig 5 ~ Trench 3 located in kaolinitic and talcose sandstones

derived from weathering of arkosic talcose quartzites.
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DRILL HOLES ANDDRILL HOLES PRCJECTED ONTO LINE OF SECTION AB(MAP3). - .
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Fig 9 - Yakka bushes growing
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Fig 8 - Mt, Cravford (1844') composed of Massive

quartzites whilst the lower relief ground
in the near and middle distance is composed of
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SIZE OF CLAY RESERVES REQUIRED TO SUSTAIN ENVISAGED PAPER CLAY INDUSTRY AT
200,000 LONG TONS/ANNUM IN THE MT. CRAWFORD AREA, S. AUSTRALIA, FOR £ 20
AND 30 YEAR PERIOD

Tt is pertinent at this point to review this aspect sizce initial
feasibilities studies carried out by C.S.R. had indicated that a probable
200,000 long tons/annum production of paper clay would be required initially
and that a 20 year life for such an industry would be desirable.

A calculation to assess the size of clay reserves needed also helps in
providing a rough guide to what type of drilling programme is required,
particularly with regard to spacing of drillholes and extent of area to be
drilled. It also provides a rough target fdr the drilling programme, In the
following calculation the average rate of growth of kaolin production from the
deposit has been assumed to be 63% per annum. This figure is taken from a
paper entitled !'International Aspects of Kaolin'! by R.A. Healing and P.C. '
WrZght, published in Vol.l4, p.125-135, of the 23rd International Geological

Congress, Prague 1968, and is the average rate of growth of world kaolin
production for the period 1955-1966., This 63% figure is roughly equivalent to
a doubling of kaclin production every ten years.

Paper Clayrheserves Required

1lst ten year period 2,000,000 tons.
2nd ten year period ‘ 4,000,000 tons
3rd ten year period 8,000,000 tons

Grand total of paper clay
required for 20 year period

)]

6 .millizon long tons

Grand total of paper clay
required for 30 year period = 14 million long tons

APFROXIMATE AREA OF GROUND REQUIRED TO CONTAIN CALCULATED RESERVES OF PAPER CLAY

The areal extent of the clay body to contain these caleculated reserves
will naturally be dependent upon three factors: depth of the clay-bearing
material; yield and quality of processed clay from raw matrixj dry bulk
| density of clay-bearing material.,

Initially information on all three factors was scanty, but it was
suspected fhat the kaolin-bearing material was mainly due to surface weathering
of a variety of rock types. Subsequent drilling showed thig to be true. In
fact weathering profiles containing clay vary from 0 - 70 feet and for the
purpose of the following calculation we can assume ;n average depth of say

35 feet of kaolinmitic bearing material.
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The yield of clay was thought initially to be about 10% of the raw
matrix whilst quality was unknown. Subsequent laboratory analysis of the drill
cores showed only one hcle, AGPR2, in the depth zone 8,5 - 22!0" to cdntain
acceptable paper clay and the SPS yield was 16.3%.

The dry bulk density initially guessed at 1.5 g/cc was determined by
the Australian Mineral Development Laboratories to be 1.47 g/cc (or 91.8 lbs/
cu.ft.). |

In the following calculation depth of raw matrix containing presumed
paper gréde clay is taken as 35 ft. (approx. 10 metres), yield as 16.3%,

1.47 g/cc as dry bulk density of raw matrix,

Then 1 sq. mile

i

2,592,000 sq.metres.
Assume 10 metre thickness:

Vol. of ground

[}

25,920,000 cu.metres.
Dry bulk density 1.47 g/ce

Bulk tonnage 38,100,000 metric tons

)

Assume 16.3% yield:

Tonnage paper grade clay

6,210,300 metric tons

!

6.1 million long tons.

'« Assuming 1 square mile of ground to contain kaclin-bearing
‘matrix to a depth of 32.8 ft. with a yield of 16.3% paper
clay, then this volume of ground would contain approximately

6 million long tons of paper clay, i.e, sufficient for 20
year period. '

The implication is that providing depth of clay-bearing material,
yfeld and dry bulk density remain sensibly constant, then practically
all drill holes located within 1 square mile of the most promising ground
must prove at least 30 feet of white clay-bearing matrix containing baper

grade clay.
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DRILLING AND TRENCHING PROGRAMME

Owing to the extremely poor exposure in the clay bearing area under
investigation, the extent and quality of the clay bearing formations could
only be investigated by drilling and trenching to obtgin undisturbed sémples
for quality testing.

In the initial stages of the investigation conducted by Readymix
Concrete a 6 inch "Proline" auger drill (Fig. 10) had been used, but owing
to the need to obtain samples from depths of up to 100 feet or more, a more
sophisticated type of drilling rig was needed. The drilling rigs eventually
employed for the continuous core drilling programme were a Fayling "1500"
(Figs. 11 and 12) and Fayling "200" (Fig. 13) which utilise a split tube
core barrel (Figs. 14 and 15) for the retrieval of 2} inch rock cores.

Both of these rigs are truck mounted and are capable of operating with
either ‘air or water and achieved average core recoveries of 75% or better

in widely varying ground. Figure 16 shows a section of 2§ inch core
retrieved from drill hole AGP1 by the Fayling "1500". An Odgers rig (Fig.17)
was also employed but was found to be unsatisfactory due %> poor core
recovery (see Appendix 2).

Bearing in mind the probable tonnages which were required tc be found
a 250 metre (approximately §00 feet) grid was laid out over approximately
one square mile of ground containing the known clay occurrences.

In all 42 holes, totalling 2,671 feet, were drilled and continuously
cored, Maps 2, 3 and 4 show the location of these hcles. Boggy ground
caused by unséasohably high rainfall severely hampered the drilling programme
aad explains the location of many holes close to the rcads. Out of the 42
holes drilled only 8 holes (AGP 1, 2, 4, 13, 16 and PA2 and SGP4) showed
ané white clay which was worth qﬁartering and airfreighting for laboratory
analysis,

Thirteen trenches were dug by a back hoe to a maximum depth of 19'é"
where possible, to assess the variability and extent of the clay bedy
revealed by earlier trenches in Section 166, Hundred of Parra Wirra (see
map 4. Trenches could not be dug in the area of trench 3, owing to the

hard siliceous cap rock in that area.
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i

Fig 14 - Core Barcel lies gplit in two oaground and each
half contains a portion of a ten foot length of
core., Site of hole AGPI looking east.

3

Fig 15 - Close up of » gplit tube core barrel on left
held togetlier by a series of spring elips along
its length. On the rizht the drill tube which
contains the core barrel. Site of hole SGP6.
Core is of hard quartzite.

63
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ig 16 ~ Sections of continous core obtained by Fayling
'1500!, Core shown is from hole AGPI,

Fig 17 -~ Odgers drilling .rig which was found %o
give poor cors reCovery.
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CLAY RVALUATION AND X-RAY DIFFRACTION RESULTS

Cores containing white clay were sampled and quartered. In
general a ten foot section of 2% inch core weighs roughly 20 1bs. One
quarter of each ten foot section of core was air-freighted to English
China Clays Ltd., St.Austell, U.K., for evaluation zs a paper clay,
Tests were carried out on the processed clay fraction containing
approximately 80% of minus 2 nicron particle obtained by processing
the crude samples and include results on yield of the fraction obtained
from original sample, percentage of ninus 2 micron fraction, flowability
and natural bleached brightness. The clay evaluation results are listed
in Table 1. The clay brightness better than 89.0/3.5 (ceg. more than
89.0 and less than 3.5) could be considered as potential paper coating
grade clay, but flowﬁbilities are so far below a minimun acceptable
conﬁrol leyel of 67,0 that the clay would be completely unmarketable,

Some of the processed clay fractions were cxamined by X-ray diff-
raction to identify their constituent nineral assembiuges. The X-ray

" diffraction results arc listed in Table 2.

DISCUSSION OF CLAY EVALUATICN RESULTS K

The laboratory clay evaluation results are best reviewed in a
geological context. To recap briefly, the kaolinitic clays and sand-
stones have resulted fron prolonged and intensec surface weathering of a
series of steeply dipping metanorphosed dolomitic, albitic and siliceous
sediments whose lithology is éary variable. Within the main ovcrturned'
anticlinal structure (sce map 3) controlling the disposition of the
formations which have weathered to kaolin-bcaring bodies, several broad
lithological wnits can be recognised. In the following discussion each
unit is evalunted on the basis of the laboratory results as a source of

paper grade kaolin,

(2) Mica Quartzites and Schists: These rocks have been deeply weathe:=d

to depths of up to 70'.- The nica contained in these-rocks is biotite

nica (rich in:iron). During weathering the biotite is converted to a



TABIE 1 -~ CLAY EVALUATION RESULTS v. bb

b) Laboratory Results on Kaolinitic Sandstones derived from Massive Quartzites:

Field Ref.No. Vield -2 morom Flowability o = HeRS
PA2 (11'-25') 1544 76 Floce  73.7/13.0 73.7/12.8

¢) Laboratory results on Kaolinitic and Talcose Sandstones derived from
weathering of Arkosic Quartzites:

Field Ref. Yield -2 micron Flowability Brig;:;ess Bﬁi:ggﬁess
Trench 3 (0-12') 10.5 79 55.0 80.8/7.3 81.4/6.6
" (3'-18!) 12.6 79 59.0 91.0/0.9 91.4/0.5
Auger/H3 (12'-18!) 21.6 75 61.7 91.0/2.4 92.0/1.2
" fH6 (6'-21') 17.3 77 545 86.5/4+9 8649/4..9
v M7 (12t-15') 17.1 86 62.9 90.0/2.7 91.4/1.8
noon (151.38¢) 17.9 82 63.1 89.8/3.1 91.3/2.4
noon (181-211) 16.9 61 54.3 . 86.3/%-4 87.8/3.4
"8 (151-21')  11.6 75 62.1 86.0/1.2 88.7/0.6
"2 (12'-15')  12.4 . T4 62,7 88.0/4.0 89.4/3.2
" /My (12'-211) 10.8 65 58.7 88.8/3.1 89.6/2.3
nOHL6 (12'-21') 1444 72 63.5 84.7/6.6 85:4/5.9
n/ms 16.0 AN 62.1 89.0/3.8 89.2/2.8
" /H20 (12'-18!) 27.5 57 56.8 864/l 3 86.6/3.5
P5 (18'-21!) 25.6 88 61.0 89.8/1.8 90.3/1.4
~ AGP2 (8'6"-22') 16.3 77 641 90.5/2.5 91.2/1.6
"o (221-311) 13.3 78 60.6 90.3/4.2 91.2/2.3
no(311-481) - 22,0 75 44,0 59.8/23.6  60.0/22.8
no{481-591) 10.6 78 Flocc.  53.1/29.0  51.3/29.2
n (591-751) 8.1 75 50.5 68.1/18.1  67.2/18.1
t(751-911) 10.7 73 53.9 68.4/16.1  69.2/15.6
n (911-101') 1.5 77 38.8 60.2/16.6  50.4/17.0
n (101'-107') 1.7 75 40.6 67.5/13.1  67.3/13.0
AGP/, (22'6"=3914")  17.6 75 56.8 81.9/6.9 81.7/6.9
AGP7 (16'6"-26'6")  19.5 82 61.9 87.8/6.0 84ele/542
AGP13 (38'6"-47'6")  55.0 85 62.3 82,6/10.7  83.0/10.0
M (4716M"=55') 445 83 5.0 80.4/11.1  80.7/10.3
" (551-631) 27.8 80 52.4 76.4/9.7 75.9/9.0
SGP/ (5'-151) 5.4 75 Floce.  81.1/5.2 80.9/4+2




d) Laboratory Results on Kaolinitic Sandstones derived from Sandy Quartzites:

‘Field Ref.No. Yield -2 micron Flowability p tots B iness
Trench 2 (0-12') 28,8 78 57 86.1/6.5 86.5/6.0

" (121-24') 58.0 82 6044 80.0/10,0  81.0/8.9

" (241-33')  172.5 87 63.9 67.1/17.5  68.8/16.2
AGP 16 (54'-62')  24.7 76 66.7 80.8/8.8 82,3/8.1

e) Laboratory Results on Kaolinitic and Talcose Schists derived from
Talcose Albitic Schists and Sandstones:

Ficld Ref.No. Yield -2 micron Flowability Brigﬁthess BE%Zﬁgﬂess
Trench 1 (0-15") 23.7 88 443 83.0/8.6 82.2/8.3
" (15'-27')  50.4 81 61.5 75.0/12.9  76.1/11.6
o (27'-39')  62.8 87 63.3 7%.7/13.6  T75.4/12.1
AGP 1 (6'6"-19'6")  35.2 80 54.3 78.8/8.9 78.2/8.1
mo(19'6M-29')  29.2 g2 4643 66.5/15.0  65.0/15.2
no (291-421) 12,6 80 Flocc.  68.8/13.9  65.9/14.2
o (421-641) A 77 Flocc.  66.2/11.7  61,7/12.3
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TABIE 2,

SUMMARY OF X-RAY DIFFRACTION RESULTS ON CLAY FRACTIONS
PROCESSED FROM THE SAMPLES FROM THE MT,CRAWFORD AREA, S.AUSTRALIA

It should be noted that ;he Taliowirg veswWllts relate oniy to the
processed clay fractions and do NOT represent -che composition of the original

samples,

PROCESSED CLAY FRACTION

Montmor- .

Field Ref,No. Kaolinite illonite Tale Anatase Felspar Quartz Miea
H3 (12'-18") 90 - 10 - - n.d. n.d.
», H6 (61-211) 97 trace . 2 - - n.d. trace -

“H7 (18'-21') 9% trace 5 - - 1 nde
H14 (12r-211) - trace - - - - -
H16 (12!-211) 92 - trace - - n.d. 7
H20 (12!'-18") 91 6.9 3 - - n.d. 6
Opencut (3!-18!) 92 - A - - nd. 4
Trenchl{0-15") 99 - n.d. trace - - ned.
Trench 1(15'-27!) 99 - n.d. trace - - n.d.
Trench 1(27'-391) 99 - n.d. ‘trace - - n.d.
Trench 2 (0-12') 99 . - trace n.d. - - n.d.
Trench 2 (1271-241) 99 ~  trace a.d, - - n.d.
Trench 2 (24!-33') 99 - trace n.d. - - trace
Trench 3 (0-12!) 96 - 3 n.d. - trace trace

GPL (19'6"-291) 77 13 8 1 trace  n.d. -
AGP1 (42'-64") 36 29 n.d. 6 n.d. -
AGP2 (816"-221) % 0 3 trace n.d. trace n.d. 7
AGP2 (22'-31") 96 2 2 n.d. n.d. n.d, -
AGp2 (59'-75') - 65 11 9 trace 12 3 -
AGP2 (91'~101') 59 23 9  trace 6 2 -

Trace - less than 3%  n.d. not detected - not sought,
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' colourless variety with release of iron oxides aad in general clays which
have resulted from the weathering process and occur within the bleached
.zone underlyihg the lateritic capping (see Fig. 2) are marred by very
pockety iron-staining, The staining is so variable and irregular that
the bleached zone is more properiy “itled'the mottled zone' in the context
of this rock group. Clay cores rctrieved from this rock group were not
worthy of testing, owing to this heavy iron-staining, For details’of
typical drill logs the reader is referred to AGP 10, 14, 15, 21-25, SGP 2,
5, (Appendix 2).

(b) Massive Quartzites with Small Amounts of Mica - generally these rocks

are very resistant to weathering and because of their high quartz content
form most of the high ground in the Mt. Crawford lease area. Intercalations

f more micaceous quartzites also occur in this group.

Only one clay core was worth testing (PA 2 11%-25') and was obtained
ffom a shatteréd variety of the massive‘quartzite and contained a few clay
veins derived from alteration of felspar, Laboratory results showed the
clay c¢ould not be deflocculated in order to measure flowability and
natural and bleached brightnesses were extremely bad, For details of

typical drill logs refer to AGP 3, 8, 9, 27 (Appendix 2).

(¢) Pure Quartzites,'Arkose in part ~  this group has eonstituted the

most favourable parent body for the formation of kaolinitic sandstone

v deep surface weathering, Weathering of this group as a whole is rather
variable and has been dependent upon the original mineralogical
constitution of the parent body. The formation is much more siliceous
on the western limb of the anticline, and clay when present at all 1s
extremely variable both in terms of yield and quality. Thus yield varies
from 25.6% (P5) to 5.4% (SGP 4) whilst flowabilities range from very

poor to 61 and brightness 81-89. In general drill cores from the western
Limb of the fold show practically pure quartzite w1th negligible clay
content and this area cannot be considered as a.source of paper clay,
Typical drill logs in the type of material are those of\\CF 6, 7, 19 and
SGP™ 3 and 4.

Y
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Most of the original auger samples received for evaluation eame from
' the eastern 1imb of the fold (see map 3) and here the quartéites have
generally weathered more deeply than on the western limb, probably
becerise of a lesser content of silica in the parent body and greater .
amounts of original felspathic material. .There is also a greater amount
of faulting and shearing in this area, which would facilitate déeper
weathering, It is samples from this area which have received most
attention. In summarising the laboratory results variability of the clay
processed from these samples is the most striking factor. This variability
is extremely apparent laterally and auger samples obtained within the
immediate area of Trench 3 and samples taken within the trench, show
' flowabilities ranging from 55 to 64 in the depth zone of 0 - 21 feet.
‘Natufal brightness . of these samples is generally good, although
‘erratic, and ranges froﬁ 81/7.3 to 91/0.9, with an average of about 87.
Variability is also most pronounced vertically and at depths greater than
20 feet flowabilities rapidly deteriorate to less than 60, with a marked
falling off in natural brightness, i,e. less than 70 generally. Cores
further south on the same western limb of the fold and in similar rocks
show very poor flowabilities and brightnesses.

The only sample of clay obtained from this group of rocks which
possesses comme:-ial possibilities is from hole AGP 2 in the depth zone
8'6"-— 22!, However in the face of the extreme lateral and vertical
variation in clay quality, it must be concluded that this kaolin occurs
as an isolated pocket and is neither sufficiently extensive nor deep
enough to warrant commerical exploitation on the scale envisaged. This
vafiability of clay properties indicates the virtually impossible task
6f workirg such a deposit to produce a consistent grade clay even if
sufficient reserves were available. The reserve figure for the probable
£onnage of paper clay raw matrix is 189,300 tonnes, which if possible
to selectively work and process, would probébly yield 31,000 tonnes of
~-paper grade coating clay.

Typical drill logs in this group of rocks are AGP 2, 4, 11-13, 17

k2

26, 28, and SGP 7, 8, 10.

70



(d) Sandy Quartzites - These rocks are generally fairly friable although

" on occasion are massive and do not give'rise to ground of high relief.
Clay derived from the weathering process usually forms a thin capping and
is generally iron-staineds Trench 2 is located in this type of material.
Flowabilities of clay near the surface are bad, but improve with depth
whilst brightness (86.1/6.5) which is reasnnablé at the surface
deteriorates with depth. The clay derived from weathering of this’materiai
does not meet the specification required of paper clay. Typical drill

logs in the type of material are AGP 18, 20, PA 1 and SGP 1.

(e) Kaolinitic and Talcose Schists - Situated at the core of the

) anticlinal structure, these rocks are very variable in lithology. They
“ are fairly susceptible to weathecring although the clay produced is of
‘mixed type. 'The ciay appears to be predominahtly kaolinite at the higher
levels ﬁith poor flowabilities (44..3) but reasonable hrightness.
Flowabilities improve with depth in Trench 1, but in Hole AGP 1 deteriorate
repidly;  there is evidence to suggest that flowabilities in Trench 1
deteriorate rapidly below the 39' level, In both cases, with increasing
depth natural brightness falls off very rapidly.
The evidence éoints to the fact that clays of this nature are unsuitable
: for any paper industry. Typical drill logs in this type of ground are

AGP 1, Trench 1, Trenches RB 1 and 2 (see Appendix 2).

DISCUSSION OF X-RAY DIFFRACTION RESULTS
PROCESSED CLAY FRACTION

Most of the processed clay fractions contain a predominance of
kaolinite, whilst the presence of moﬁtmorillpnite in all samples in which
it was sought accounts for the extremely bad flowabilities recorded at
depth and for the rather poor flowabilitieslrecorded throughout the

area as a whole., It is also interesting te note that talc is a common

-associate of montmorillonite in-these samples. It is believed that the



talc has resulted from a low grade wet regional metamorphism of a series
of predominantly siliceous sediments which probably contain dohomitic
and arkosic components. The presence of talc, a mineral rich in
magnesia, is believed to have controlled and favoured the formation
of montmorillomite from albitic felspar, in preference to kaolinite,
during the weathering process. At the surface where weathering
conditions were more intense the montmorillonite has itself been
converted to kaolinite. The X-ray diffraction results for Hole AGP 2
illustrate the mechanism of this process very well.

The presence of albite felspar in the clay fraction indicates
the arkosic nature of some of the quartzitic rocks and it is almost
certainly the parent mineralbfrom which both kaolinite and montmorillonite
have Been derived by weathering.

There is.a complete absence of hydrothermal minerals suggesting
that hydrothermal activity has played no part in the formatioa of
these kaolin bearing sandstones and schists. Indeed measufements of
the kaolinite crystallity index (0.56 - 0.86) tend to confirm the view
' that the kaolinite has been formed solely by weathering of albitic

felspar, through a montmorillonite intermediate stage.
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RESERVE ASSESSMENTS

The following calculations refer to raw matrix containing clay and
not actual clay present, except where indicated. The calculations also
refer to probable tonnages present in the area of section 166 (parple
shaded on maps) and in the area of Sections 168, 169, 170 and 338.

It is most important to realise that these figures should be treated with

caution because of:

a) The proved rapid lateral and vertical variation in clay types

and lithologies.

b) The absence of close pattern drilling to put reserves in
the proven rather than probable category:. This close
pattern drilling was not carried out because of <he inferior

nature of the clay for paper manufacture.

1. Probable tonnage of White Kaolinite and Talcose Mztrix in Section 166

Area of clay containing formation

i

105,000 3q.metres.

Average thickness of horizon = 7 wetres
Volume of ground = 735,000 cu.metres
Bulk density of raw clay matrix = 237 g/ce

Tonnage of raw clay matrix = 1,74 million metric tonnes

Deduct 40% for iron-staining 1.05 million metric tonnes

n

Probable tonnage of White Kaolinitic, Talcose Matrix which is

unsuitable for paper production = 1,05 million metric tonnes

Amount of Overburden overlying Clay Matrii

Volume of overburden

210,000 cu.metres.

Tonnage (assume 2.37 g/cc
density)

[}

500,000 metric tonnes.

Amount of Overburden overlying Clay Matrix = 500,000 metric tonnes



=30~

2. Probable tommage of Raw Clay Matrix present in Sections 168, 169, 170, 175

This calculation is based upon- the area covered by drill holes
SGP 7, 8, 10, AGP 2, 26 and PA 4, and estimates the tonnage of weathered
matrix containing discernible clay matrix, and does not discriminate
initially between iron-stained non-iron stained, montmorillonitic or
possible paper clay material. Hole SGP 8 éontairis only sandy
material and hole SGP 10 is becoming predominantly sandy ‘with only
small amounts of clay. Therefore the northern boundary of the
reserve area has been drawn just north of these holes. The southern
boundary to the reserve area is drawn midway between Hole AGP 26 and
Hole AGP 28, which contains no clay worthy of inclusion in the reserve
celculations. For the purposes of the calculation the following depths
of weathered clay matrix for each hole were taken:-

| AGP 2 (1001), AGP 26 (521), SGP 7 (131')
SGP & (0'), SGP 10 (16'), PA 4 (25')

Reference ﬁo the drill logs will show variation of clay ma‘ﬁrix with

depth.

Area of ground containing raw clay

matrix = 480,000 sq.metres.
Average depth of weathered clay

matrix ; = 16.4 metres
Volume of ground = 7,752,000 cu.metres.
Dry bulk density = 1.47 g/cc
.*. Tonnage of raw clay matrix = 11,395,000 tonnes.

Drill logs show at least 50% iron-staining

.'. Probable tonnage of white raw clay
matrix = 5,68 million tonnes

=1
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3. Probatle Tomnage of Raw Clay Matrix with Paper Gréde possibilities
in Sections 169, 175

Clay matrix containing clay of paper grade specification was
found only in Hole AGP 2, in the depth zone 8.5 -~ 22'0", The sphere
of influence of the hole is taken to'be a cirecle around the hole of
100 metres radius, since we found the clay in adjoining arcas to
be unsuitable for paper.

Area of probable paper clay

reserves 31,420 sqemetres.

n

Depth zone = 4.1 metres

Volume of ground 128,820 cu.metres

i

Dry bulk density = 147 g/cc
‘e« Tonnage of raw matrix = 189,350 tonnes
Yield of paper grade clay is 16.3% of raw matrix.

+ » Probable paper clay reserves = 31,000 tonnes

Amount of Overburden overlying raw clay matrix

Volume of overburden 75,400 cu.metres.

Tormage (assume 1.47 g/cc

density) 100,800 metric tonnes.,

L1}

s Amount of Overburden overlying
Clay matrix = 100,800 metric tonnes
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CONCLUSIONS REGARDING THE OCCUGRENCE OF KAOLIN ON SML 174, MT,CRAWFURD gl

DRAWN FROM GEOLOGICAL, DRILLING AND LABORATORY RESULTS

Conclusions drawn from Geological and Drilling Work

1.

2.

3.

5.

6'

7.

The lease area SML 174 contains a series of steeply eastward
dipping metamorphosed siliceous and micaceous sedimentary rocks

of possible Cambrian age. The steep eastward dip is the result of

folding about appro: ‘mate N-S axes with slight overturning to the

west. ‘

Igneous activity within the lease area is prinecipally confined £d

the southwast portion where quartz mica felspar pegmatites intrude a

succession of mica quartzites and schists. Minor felspathic and

siliceous veining is sporadically present througout the entire area.

The kaolin-bearing material is the result of prolonged and intense

surface weathering of a variety of metamorphosed talcose and albitic

quartzites and schistss -

The principal kaolin-bearing formations are located in Section 166,

Hundred of Parra Wirra; and Ssctions 169, 170 and 175 Hundred of

Parra Wirra; thei» extent can be seen in maps 2 and 3.

Geological mapping failed to reveal the presence of other kaolin-

bearing formations within the lease area, apart from these detailed

above, '

Drilling showed that thicknesses of whife kaolinitic material

without bad staining are virtually restricted to the depth zone

6 - 25 feet in both kaolin-bearing formetions, and also that

lithologies vary rapidly both laterally and vertically,

The following reserve assessment figures which should be treated

with caution in view of the rapid lateral and vertical variation in

clay properties and irregularity of iron-staining show:

a) Probable tonnage of white kaolinitic and talcose matrix (which
is unsuitable for paper propertion) on Section 166 is 1.05
million tonnes overlain by 0.5 million tonnes of overburden.

b) Probable tomnage of white raw clay matrix present in Sectigns
168, 169, 170, 175 is 5.68 million tonnes (unsuitable for
paper production)

c) Probable tonnage of raw clay matrix with paper$grade péssibilities
in Sections 169, 175 is 189,350 tonnes which if possible to

selectively work and process would probably yield 31,000



-33-
tonnes of paper grade clay.
e e e VR
It must be emphasised that owing to the irregular nature of iron~
staining, it may not be possible to extract anything like the

tonnages quoted even though an allowance has been made for iron-

staining in the calculations.

Conclusions drawn from Laboratery Results

8.

-10.

The quality of the processed clay fractions is extremely variable
and is not of paper grade standard except in the depth zone 8.5' -
22! of Hole AGP 2. Flowabilities are gencrally poor, due to the
presence of varying amounts of montmorillonite, and in conjunction
with brightnesses, deteriorate markedly with increase in depth.
The deterioration in quality is most marked at abcut the 30 foot
level.

The presence of talc in most of the clay samples is thought to be
the result of low grade regional metamorphism of rocks which
originally comprised a varied succession of dolomitic and arkose
sandstones, |

Tale, a mineral rich in magnesia, has favoured and controlled the
formation of montmorilionite from elbitic felspar duiing the
weathering process.

At the surface where more vigorous oxidising and acidic conditions
prevailed the monfmorillonite itself has been further modified to
kaolipite. |
The absence of minerals normally associated with hydrothermal
activity precludes the possibility of kaolinits formation by
this agency and drilling has confirmed that the kaolinite

formation is surface related.
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APPENDIX I oL

ORIGIN AND TYFS OF SAMPLES OBTAINED FROM LEASE AREA (REFER
SAMPIE LOCALITY MAP) AND SUBJECTED TO LABORATORY ANALYSIS,.

Auger Samples

The following samples were obtained by shallow auger drilling by
Readymix Concrete Ltd., and forwarded St.Austell, U.K., for laboratory
analysis.
ae Augef Samples from the immediate area around the original pit and

costeen (now Trench 3) adjoining section 169 in the Parish of
Parra Wirra.

Holes not surveyed in, no precise locations.

Samples Nos. H3 (12'-18!), H6 (6'-21!), H7 (32'-21'), H8 (15'-21')

H13 (12'-15'), H1, (12'-21'), H16 (12!'-21'), HR0 (12'-18').

b. Five samples from above pit and costeen (now Trench 3) representing

318! vertical channel sample.,
c. One auger sample P5 (18'-21') from Section 165, Parish of Parra

Wirra. No precise location,

Trench Samples

8 trenches were bulldozed to obtain a visual indication of
variability of the clay-bearing material and also to obtain vertical
énd lateral channel samples.

a, Trench 1 - situated in Section 166, Parish of Parra Wirra,
A Vertical channel sample O — 39 feet.

b, Trench.2 - situated in Section 166, Parish of Parra Wirra.
Vertical channel sample O - 33 feet.

ce Trench 3 - situated in Section 169, Parish of Parra Wirra.

Vertical channel sample O - 12 feet.

79



,3.

Core Drill Samples

2% inch diameter drill cores were obtained from drill holes at

the following grid locations (map 3). Ten foot sections of core

containing white clay material were quartered and one quarter sent

for laboratory analysis.

8.
b.
c.
d.
e.
f.
8
h,

Drill hole AGP 1 (99,000 E/100,000 N) 616" ~ 640"
Drill hole AGP 2 (99,418 E/101,000 N) 8'é" — 108tO"
Drill hole PA 2 (100,000 E/100859 N) 11to" - 250"
Drlll hole AGP 4 (100,000 E/100,000 N) 9'é" - 3914M
Drill hole AGP 7 (97,900 E/100,000 N) 166" — 26'6"
Drill hole AGP 13 (100,000 E/99,000 N) 37!'6" - 630"
Drill hole AGP 16 (100,000 E/98,250 N) 54'0" ~ 62t0"

Drill hole SGP 4 (98,170 E/100,900 N) 5!0" - 15!Q"



APPENDIX 2

Drill Log Records of Contract Core Drilling and Trenching
carried out on Special Mineral Lease 174, Mt. Crawford,
S, Australia, during the period 26th September, 1968 ~
4th November, 1968.

1)
- 2)

3)
2
5)
6)

7

Summary of Drilling

Drill records and core recoveries of
Austral Geoprospectors! Fayling 1500 rig

Drill records and core recoveries of
Geoprospectors! Fayling 200 rig

Drill records and core recoveries of
Price Anderson!s Odgers rig

Records of trenches dug by Roche Bros.
with back hoe (13 trenches)

Records of bulldozed trenches,
Nos. 1, 2, 3 and 4

Graphical representation of drill logs

Pages
ii

341 - s
wodii - xliii

xiiv - xAviii

¥lix - 1i

141 - 1dii



(ii)
~ 8
1) Summary of Contract Core Drilling carried out.

In general both Fayling rigs ('1500! and 1200!) proved to be very
reliable mechanically and were able to average better than 75% core recovery
in a very mixed bag of rock lithologies. This was undoubtedly due to the
versatile nature of these rigs which can operste with either air or water.
The Odgers rig, with only water available, was severely restricted in core
recovery capacity in the type of ground encountered, and good core recovery,
i.e. better than 75%, could only be obtained in hard rock formations.
Girculation of water in the clay kearing formations washed the clay from
the predominantly sandy matrix, leaving a residue of unconsolidated sand
and silt, This washing effect could perhaps have been avoided by the use
of a bentonite or oil-based drilling mud, but would have resulted in severe
contamination of the material being sought. The Price Anderson drilling
contract was thus terminated on grounds of poor core recovery shortly after
its commencement, .

3]

Details of the drilling carried out are listed below, followed by the
detailed core log description. ~

Drilling Company Drilling Rig Footage Drilled No. of Holes

Austral Geo Prospectors 1) Fayling 1500 1921! 5" 28
Pty Ltd. ;
P.0. Box 208, N, Quay, 2) Fayling 200 557110" 10

Brisbane, Queensland 4,000
Director; ‘J.A, Walls

Price Anderson Pty Ltd., ‘ '
P.0. Box 7 Charlestouwn, Odgers 192 én 4
N.S.W. 2290

Directors: A. Price
C. Anderson

‘Total Number of Drill Holes = 42  Total Foorage = 2,671t 1C

Notes:
With respect to the following core log description:-
1. For drill hole grid references refer Map 3.

2. Drill hole prefired AGP refers to hole drilled by Fayling 1500
1" 1] n SGP " 1] " 1 ] 1 200
n f ‘ 1] PA " 1] 1| 1" ] Odgers rig.

3. Core recoveries are calculated individually for each hole on
the basis of percentage of core recovered to total footage
drilled. Any footage in any hole which is drilled but not
cored is taken as 100% recovery for the purposes of calculation.



(iid)

2) Drill Records of Austral Geoprospectors
Fayling 1500 Rig

(AGP)

JU

83



(3w)
CUMULATIVE FOOTAGE: 73!

DRILL HOLE NUMEER AGP 1 (99,000E/100,000 N) , .

.- 84

Cemmenced 13.00 26/9/68; finished 16.30 28/9/68

DEPTH DRILLED CORE RLCOVERED REMARKS
0 -~ 6! Not cored Brown red lateritic soil.
6t - 73 ™ Compact -core - grey white clay with red
specking and iron stained joint surfaces.
73" . grén 21 . Material as above.
816" ~ gign 3" Brown red laterite - probably fallen
’ down hole.
9tg" - 11'O" it 3n Good white clay somewhat sandy. Slight

iron staining upper part.

1iron - 12130 NLCL White clay with red iron specking.,

12'3" - 1316 it Greenish clay with heavy iron staining.

1316" ~ 149" 1on Greenish clay with iron specking.

149" -~ 160" 1t 2" Greenish clay with iron stained upper
part.

160" - 173" 3" Water at this level. Off white clay

v with iron specking.
713" - 1816 an Greenish white clay with small blaek
. flecks.

1816" - 199" 1t o As above.

1919" ~ 24'0" 1t 6" White kaolinised sandstone, very friable
with heavy iron staining in veins.

24L' -~ 25! gn Off white clayey sandstce. ~ed and
black specking. '

25! -~ 291 3t 1o" Soft core, grey kaolinised sandstone,

_ 291 20! ot greenish in lower part.

This portion above 29! re~drilled (PTO)

291 - 34! 1 o 2'6" greenish clayey sandstone.

‘ 2'6" brown yellow clayey sandstone.

34! - 42t 4t 1an Upper part brown yellow clay with

R greyish lower part.
42Y = 44! PAN L Variegated yellow, grey and pink
. v sandstone,
YA ML 3t om Pink grey and yellow sandstones
L7 - 56! v e Pale green thixobropic mud during
: drilling. Solid core shows off-white
. ' sendstone with plentiful green veinlets.

50! -~ 59! 3t 10° "Light green sand slurry upper part.
Lower part white and green sandstone.

59" - 64! 2! gt Grey green kaolinised sandstone with

: slight iron staining in lower part.

64! - 69! VAR Green brown slurry upper part. Core of
hard greenish quartzite slightly
altered.

69t -~ LY 1t 1o¢ Hard whitish quartzite with 4" dark
bands. '

. Changed to dismond hit.
7t - 73! 2t o Green banded quartzite, very hard.

Hole stopped ~ diamond bit ruined.

Recovery from 29! - 73! was 3!7



(v)
CUMULATIVE FOOTAGE: 102°6"

 DRILL HOLE NUMBER AGP 1 RE-DRILL (99000E/100,000N)

DEPTH DRILLED CORE RECOVERED REMARKS

Drill moved 10 ft. to north of peg and the top 30' was re-drilled.

0 - 36" not cored Red lateritic overburden.
316"~ 460 it o White clay badly iron-staired.
46N ~ 516! 11® As above.
5t6" - 616" gn . Off white compact clay, some tree
' roots.
6164 — groM 1t on Off white clay.
gron - 9t 1 on Off white clay.
grén ~ 11tnn 1t 2n " " " with iron specking.
1om -~ 1216 i+ 2 " " " with slight green
{ specking.
i2t6M — 166" PARAL Off white sandy clay, minor iron
specking. Water table at 16!.
166" ~ 19t6M 2 Off white clay, increasing green
veining.
196" ~ 2916 10t v Greenish white clay, plastic, lower and
» middle portions with some brown iron
2916M 25t 4n stained patches,.
Total hole = '"/3tO" Total core = 56!'11"

= 785 recovery.

Samples quartered and despatched:

616" -~ 916n

~ 19'6" - 29100
2910" - 42!on

42!0n - 64!0n




(vi)
. DRILIHOLE NUMBER AGP 2 (99418E/101000N)
Started approx. 0930 3/10/68;

CUMULATIVE FOOTAGE: 209'é6"

o

86

finished 14.00 4/10/68

DEPTH DRILLED CORE RECOVERED REMARKS

0o - 3 not cored Overburden.,

3t - 46 1t 20 Hard siliceous sandstone off-white with
variable iron staining and fine black
flecking.

416" - 516M 1on Hard siliceous sandstone as above.

516" - 66 1t o Brown yellow frialle sandstone, bottom
4" iron stained white hard sandstone.

616" ~ gron 1t 4 Buff coloured very hard siliceous
sandstone; 10" black mineral banded
clayey sandstone - medium hard., 3"
soft white clayey sandstone.

rs'o" - 9tg" 1 3 Buff coloured clayey sandstone.

916" - 11t0" DL Softish white clayey sandstone. - Lower
part hard with more clay bands.

10" - 146 2r 2» White medium hard clayey sandstone.

1416" ~ 206" 5t v Soft white clayey sandstone. Some fine
black flecking in top middle sections.

206" ~ 2716M 6 ™ White clayey sandstone.

716" ~.3110m PANE A White soft friable sandstone.

310" ~ 44t0m 6! 10n 4" quartz stringer soft cream friable
-sandstone.

LATOM — 4Bt0M 2t 2n 116" soft crecam clay, 8" iron stained

‘ clay band.

LHO" —~ 4916 3t 6n 1' sandy white clay followed by greenish
white then 1! brown clay back into
cream clay.

49'6" ~ 5416" 5t o 1' buff sandy clay, 3! white sandy clay.

. 1' yellowish brown clay.
5416" - 6110 .5t 6n 3! buff friable sandstone with 2' cream
’ sandy clay.
610" - 67! 2! 1'6" buff sandy material, 7" white claycy
sand. '
AN T 2t 6" White sandy material.
730~ 7ten 3t 2n - 1'1" white hard clayey sandstone,
. remainder buff sandy material.

776" - 86! 5t o 9" white medium soft clayey sandstone.

. 14" buff stained sandy clay. 1! white
sandy material, Remainder white toc off-
white sandy clay. ‘

g' -~ gg 2t om 6" buff cream sandy clay, 2" cream clay,
1*4" buff sandy clay.

88! - 92t 3t 4m Cream/buff sandy material - medium soft,
last 8" hard.

9t - 95! 4! 8 8" buff sandy material, 2" dark banding
with iron staining above and below.
Remainder white quartzite flecked with
green. Last 1! white hard clay.

98t - 105! 61 4 3' cream madium hard sandy material.

1! soft sandy clay. 1' cream quartsite
hard, remainder white sandy material.
- 107! 2 o Cream white sandy material, 6" hard quart:

105!

bands, remainder hardish quartzite.

Total 107! 80!

0 2" Recove
Sampled for despatch: 8'6"~22t; 221-31!; -

75 :
781591 59'=751; 75'-91';, 811 -101!



DRILLEOLE NUMBER AGP 3 (100365E/100500N)

CUMULATIVE FOOTAGE:  257t0"

.- 87

Commenced {8 p.m. 4/10/68; finished 10,00 5/10/78

DEPTH DRILLED CORE RECOVERED REMARKXS
8 - 11 Not cored Overburden
'~ 13-6" AR L Top: medium-hard off-white sandstone.
Lower: hard white quartzite with o
wide quartz vein; slight iron staining
throughout.
136" -~ 15t0" 10" Quartzite and quartz fragments in
brown clay matrix.
15to" -~ 1610 an Medium-hard white clayey sandstone.
160" - 19to" Not cored Rock bit through hard white quartzitw.
19t0" - 23tOM 3t 6" Hard to medium-hard white clayey
sandstone with bands of orange, green
and brown staining.
23t0" - 27'0oM LI Hard to friable white clayey sandstone
with some iron staining.
270" - 306" 21 10¢ Hard quartzite with some clay and
v strong green and black flecking with
severe iron staining.
3016" - 32t0M i o Hard white quartzite.
3210 - 3310" ™ Quartzite with dark mineral and severe
_ ' iron staining.
3310" -~ 360" Not cored Hard querhzite: buff co uy.: rock
chips.
3610" - 3916M 3t 6" Hard and soft grey green quartzite with
_ minor brown clay bands.
396N ~ LO'éN 3 Medium hard buff clayey quartzite.
LOT6N —~ (616" Not cored Hard buff-white quartzite.
LO1EN ~ L716M 1om Medium hard green quartzite followed
: by hard grey quartzite.
Total 47'6" 42t 10m
Recovery 90%

Sample stored -~ none despatched.



(w344)

CUMULATIVE FOOTAGE: 332

v 88

DRILLHOLE NUMBER AGP 4 (100,000E/100,000N)

Commenced 12,00 hours 5/10/68; finished 12.00 hours 7/10/68.

LEPTH DRILLED CORE RECOVERED REMARKS

0 - 5t0M Not cored Overburden.

510" - 66! 2 Iron-stained subsoil.

616" ~ gron 1 1" 1 "

8ton - 96" 1t 3 Badly iron-stained white clay.

916 — 11'0" i 3 Slightly iron-stained white clay.
1Lom - 190" 7to8n 2! white clay, 1! buff clay, remainder

. vwhite clay sandstone. )

19131 ~ 2916M gt en White clay sandstone.

20161 ~ 3410 L' White clay sandstone.

340" ~ 3610 Drilled off Quartz Vein..

36101 ~ 4OtOM 3t 10" 4! white clay.
LATON < 49rom 31 oM Orange~brown stzined clay.
490" — 546" 2! 5 Orange-brown stained clay.

5416" ~ 55160 1t o Buff soft clay

5516 — 5816 i+ gt Quartz vein - then badly stained clay.
58160 ~ 616N 3t 10 Brown sandy clay with quartz vein.
616" ~ 6310 i oo Soft buff sardy friable ¢’ .

636" ~ 66101 it o Hard brown clay sands.one.

660" ~ 75101 6!t 8¢ Orange~brown clay passing down into

massive quartzite,
75' -0" 57' 3"
Recovery  76.5%

" Sampled for despatch:

9|6n - 22161
2161 3910::



DRILLHOLE NO. AGP 5 (100,8758/100,500N)

(ix)
CUMULATIVE FOOTAGE: 399'0"

v 89

Commended 7/10/68;

finish: » 12,00 8/10/68

DEPTH DRILLED CORE RECOVERED REMARKS
0 - 136" Drilled off Hard .2andstone capping and overburden.
136" 2t Light brown stained ssndstone. '
166" -~ 22101 3t 6" Buff cream sandstones,
22101 —~ 26t0" 4t o Lighv brown sandstone.
2610m — 276N MR Brown sandstone with quartz vein.
276" ~ 3216" 2 5t Hard brown sandstone,
32161 ~ 34160 2t om Variable stained sandstone.
346" — 376" 3t 2 Light brown sandstone grading through
to quartzite stained pink and green.
32 1 8"

716"

Recovery ~ 85%

Samples stored.



DRILIHOLE NUMBER AGP 6 (101,085E/1C0,200N)

(x)

CUMULATIVE FOOTAGE: 399!'0"

(VS 9 ﬁ

Recovery - 89%

Samples stored.

Commenced 13,00 hours 8/10/68; finished 14.30 hours 8/10/68
DEPTH DRILLED CORE RECOVERED REMARKS
0 - 166" Drilled off Buff hard sandstone.
- 166" - 20t6M PARNCR Brown biotite, muscovite sandstone
grading into quartz mica schist.
20161 ~ 23t6N 2t 5 Light brown friable mica quartzite
: with hard quartzite lower part.
2316 -~ 25100 AR Hard iron-stained micaceous quartzite
25101 ~ 276" PANNCL As above.
27161 ~ 2916M on Hard mica quartzite.
29t 6n 261 AL



DRILLHOLE NO. AGP 7 (97,900E/100,000N)

Commenced 08,30 9/10/68;

CUMULATIVE FOOTAGE: 480'6"

finished 16.30 9/10/68

o

Recovery - 75%

DEPTH DRILLED CORE RECOVERED . REMARKS

ot - 1'é" Not cored Overburden.

16" - 166 11t o Brovm and buff sandstone and elayey
SENTL W NS,

166" ~ 246N 4 9" 0f? -tiite and buff clay sandstone.

2161 ~ 20160 5t om 4' off white clay sandstone
1% badly iron-stained sandstone.

296" - 3716" 7v ot Badly iron-stained micaceous sandstone

3716" - LOt6" 3t o As above.

LOt6" ~ LT716" AR As above, becoming less heavily stained
in lower part.

L7161 — 56101 PN Quartz vein, with buff gilica sand

. . below.

561" — 626" -5t 3¢ Upper part badly stained friable quartsz
mica sandstone. Lower part off-white
to buff friable mica quartzite.

6216" ~ TL'OM 3r gn " Buff quartz-rich friable sandstone.

TLIOM - 776N 5t o Grey and buff friable sandstone.

776" - glen 2 o White to green friable sand: .ne
becoming massive in low>r part.

81 1 6" 58 l 8"

Sampled for despatch - 166" ~ 266"



(xdi)
CUMULATIVE FOOTAGE: 525'¢" QO

DRILIHOLE NUMBER AGPS (97,750E/100,050N)

Commenced 0830 10/10/68; finished 14.30 10/10/68

DEPTH DRILLED CORE RECOVERY REMARKS

0~ 3 not eored Laterite overburden.

3t~ 46 1t 4 ) Brown sandy clay.

416N ~ 610" 1t 2n )

6ron — 716 VAL Bro.. white sandy clay.

716" - gton 1t on Buff sand,

910" ~ 106" 1r o ' As above.

106" - 1210 v o White sandstcne iron-stained.

laton - 18rom 5t gn Grey-white sandstone with biotite
flakes. :

igon - 216" 1t én As above,

2116" - 270" 1+ g Iron-stained quartzite.

2761 ~ 32164 4 6" V As above.

32161 - 416" gt 6" ) Iron-stained quartzite becoming very

416" = 4510M ) massive with green discolouration.

450" 35 3 Samples stored

Recovery - 77%




(xdid) ,
CUMULATIVE FOOTAGE:  566'6"

vl 83

DRILLHCLE NUMBER AGP 9 _(97,500E/100,040K)

Commenced 15.30 10/10/68; finished 09.30 11/10/68

DEPTH DRILLED CORE RiiCOVERED ) REMARKS

0 - 3t Drilled off Cverburden. o

CLEATL 1t o4 - Brown and white sandy clays.

416" - 61O hLVAL Of f~white sandy clay.

610" -~ 716" AL Soit brown clay.

TLEN — 916" 1t 10¢ Brown mottled white clay grading into
hard iron-stained quartzite. ‘

916" -~ 11tO" ir s Brown-orange friable clay sandstone
with biotite mica,

110" - 19t6M FANAL Buff sandy clay with some white
veining, biotite mica evident
throughout.

1916" - 376" v 3" ‘ Brown sandy clays grading into brown

: . ‘ quartzites.

3716" - 41100 3t 3¢ Brown red quartzite with biotite miea,

4iron 20t 10 Samples stored.

Recovery T1%



(xiv)
CUMULATIVE FOOTAGE: 606!6"
A ' CJe 84
DRILIHOLE NUMBER AGP 10 (97,250E/160,080N)

Commenced 10.30 11/10/68; finished 15.30 11/10/68

DEPTH DRILLED CORE RECOVERED REMARKS
0 - 16" Not cored Overburden.
116N - 216N gn )
216" ~ 316" 1 ) Brown iron-stained clay sand.
316N ~ 510 1 2n )
5101~ 410" 10M" )
tON - tAN t 1]
2,2" _ ;,g" i,. g" g Brown soft clayey sandstone.
gton — 10'6" 1t 3 )
1016 ~ 160" 3t o Severely stained white clay sandstone
with thin clay veins.
10t0" - 1916 ir Brown soft sands.

C 196" - 21V 1 6 5" yhite clay associated with quartz
‘ ’ vein. Rest soft brown c¢lay sandstone.
2110" - 276" 6t oO" | Brown clay sandstone.

27161 ~ 3,10 51 310m Brown micaceous soft clay sandstone.
340" ~ 400" 5t QO Brown micaceous soft day sandstone.
40t o 39t @ Samples stored.

Recovery - 89%




(xv)
CUMULATIVE HOUTAGE: &73tOM

DRILLHOLE NUMBER AGP 11 (100,010E/99,506N)

Commenced 16,00 11/10/68; finished 14,00 12/10/68 95

DEPTH DRILLED CORE RECOVEQED REMARKS

o ~ 5t Not cored Brown~grey sandstone, Hole cased to

. 6t,

510" - 616" it 3 Ironstained grey plastic sandy clay.

6r6m — gromn i+ 3" : Iron-stained grey plastic sandy clay.

gron — 9ten 1vo2n Iron-stained grey plastic sandy clay.

9te" ~ 11to" gr 2n Iron-stained grey plastiic sandy clay.

110" - 2510 gt v Quarts veins at 11'8" and 12'5", From
17t only slight iron-staining.

250" ~ 3316" gt o Grey plastic sandy clay. 4" quartz
stringer at 32'0";

3316" - 3916 5t o 2! grey plastic sandy clay grading into

off white friable sandy clay with some
iron staning in last 5",

39161 — 476N A Cream-buff hard clay sandstone with
patches of iron-staining., Last 2! of
buff sandstone with sillimenite crystals.

476N — 5216 FARNCY As above, hut grading into grey
quartzite with sillimanite in last 1!'.
526" ~ 606" 7ro1n Grey mica quartzite variable to buff
schistose quartzite.
606" - 666" 5t 6" Grey sandy schistose quartzite.
666" 55t o Samples stored.

Sample from 36' sent for X-ray
examination

Recovery - 82.5%




(xvi)

CUMULATIVE FOOTAGE: 730'6"
. 986

DRILLHOLE NUMBER AGP 12 (100,000E/99,250N)
Commenced: 15,00 12/10/68

DEPTH DRILLED CORE RECOVERED REMARKS
0 - 3t Not cored Overburden. Brown sand.
3! - 416" ' 3¢ Brown sandy clay.
416" — 610" 1t v Brown sandy clay.
6ro" ~ 76N REL L Brown sandy clay
76" ~ glon 1+ o Brown sandy clay.
g6 - 10to" 1nn Brown sandy clay
100" — 220" TV AN Grey plastic clay with brown stained
’ patches., '
2210" - 2516 3t 3¢ Grey plastic clay but more sandy.
256" - 3110" 51 6" 1! of iron staining, remainder grey
plastic clay. ’
3Lto" ~ 37t6" 61 o 4! grey plastic clay, 1! seam of green
clay, remainder grey plastic clay.
3716% —~ 4216" VAR Grey to green clay with patches of
’ iron staining.
4216"N ~ [HT6M 3t 1ot Brown to eream iron stained sandy
clay, some sillimanite evident.
L8ten ~ 5310 6t 6" Brown sandy clay with some grey
sandstone with sillimenite.
53t - 56! 2t 6 Grey sillimanite quartzite, some
: quartz veining.
56t - 576" an Brown quartzite.
676" 48t 1M Samples stored.

2" core from 43! sent for X-ray
examination for sillimanite.

Reeovery — 85%




(xvii)
CUMULATIVE FOOTAGE: 8&16to"

| UL 97
DRILLHOZE NUMBER AGP 13 (100,000E/99,000N)
DEPTH DRILLED CORE RECOVERED REMARKS
0 - 3t Not cored - ; v
3t - L6 1 Qo Brown sandy clay
4!6" - 61ON 1* 4n ~do-~
610" -~ 7161 1t an ' —do—-
716N . gtgn 6N ~do—
816N - 9!6:: gn ~do-
9!6n - 110" .1l on ~d. 0=
110" —~ 15100 LY oM ~do—
510" ~ 250" 2t o Grey sandy plastic clay.
250" ~ 28O 2t 1o Brown clay.
280" -~ 3410" 5t 5 Brown sandy clay grading down to'1'6"_
grey plastic clay,
340N ~ 37160 3ten : Grey sandy plastic clay, last 1! of
grey massive quartzite,
376" — L7t6N gt 5n Cream to light buff clay, very little
sand.
4716 — 5216M 6t o Buff to cream clay.
516" ~ p2t6M gt o Mostly cream clay with green and
brown laminations.
626" ~ 670" 4Lt 6" Grey sandy friable clay with slight
‘ iron staining.
710" ~ TLI6M 4Lt o Off white sandy clay.
TLYE" - 77TOM VAR Off-white sandstune stained red, brown
and green.
T7ton - grion 3t 4 Schistose sandstone with sillimanite.
81'0" - 85!6" 41 lll O~
85:6" 70l 8" Samples 3’7'6" - 47'6"
: for despatch: 476" -~ 55t0M
' 55t10M 63n0n

Rest stored.

Recovery: 82.5%




(xviii)

CUMULATIVE FOOTAGE: 930'6"

DRILLHOLE NUMBER AGP 1/ (100,000E/98,750N)

Finished pe.m. 16/10/68 B Ju 98
DEPTH DRILLED CORE RECOVERED REMARKS
0 ~ 4O Drilled off
LY -~ 516N 1 o Brown sandy clay
sten . o 1t 2n Red-browa sandy clay.
7o -~ grov 1o Brown sandy clay
gton - 9ten it o Grey sandy cley
9te" - 11'o" 1r 2 Grey sandy clay, patches of iron
staining. _
1ot - 186" ‘5' R 1! red brown élgy, 4'1" grey sandy
o clay ironstained.
181" - 25t6" 5t 10" Grey clay, ironstained bands.
25160 ~ 3216N LY 40 ~do~-
32!611 - 39!611 51 10 O~
396" ~ L5100 Lt o Grey sandy clay.
510" ~ 6210 0t 9" - 1' grey off white plastic clay, 9!
_ cream buff sticky clay (Talcose).
62! ~ 6616" LU 6" White cream sticky talcose clay.
6616" = T416" LY 4N 2! white sticky talcose clay.
2! sandy micaceous white clay.
461 - T8ION AL Buff to brown stsined white clay.
789" ~ ggren 9r on Buff micaceous sandy clay
8814 - grt3n 21 gn - O~
9113" -~ 95t6" EVATEC Buff clay sandstone.
956" - 103! 5v.mM Buff schistose sandstone.
103' - 137t 7t 2" Soft grey clayey sandstone.
m! - 115! 41O ~do- |
Total 115! . I Samples stored.

- Recovery — 79%




(xix)
CUMULATIVE FOOTAGE: 1 ,033’

DRILLHOLE NO. AGP 15 (100,000E/98,500N) . .- 99

Commenced 9.00 a.m. 17/10/68; finished p.m. 17/10/68

DEPTH DRILLED CORE RECOVERED REMARKS
0 = 4AM6M Not cored.
416" — 6O ot 11 : Brown send and clay.
610" ~ 710" ot 10" Brown stained grey clay.
70" - grén 1t 2n ~do-
gtée" -~ 10to" 1t o Grey and buff soft sandstone.
10tO"— 110" o 1ot , Brown stained grey clay sandstone.
1110" — 156" 3t ~do- _
156" - 206" 4t 2 ~do- lower 1! grey plastic
. clay.
20t6M - 2216M 2t o Brown stained grey clay.
226" ~ 2416M 1t 5" Grey sandy clay. 2" hard ironstained
band at 22t8", :
2416" — 276" 1t 10m Grey sandy clay.
276" — 3616" 6! 8 Brown stained sandy clay.
366" ~ 446" g+ o Grey sandy clay.
LLTEN ~ 48O 3t 6 Grey clayey sand.
480" ~ 5216M 4t 1" Buff soft sand, lower part white clay
severely iron-st:ined.
526" -~ 576N Lt on White greasy clay severely ironstained.
576" ~ 6216M 4 6" Greasy white and grey dense clay.
6216" ~ 6810M VAR L 2! grey clay sand, remainder grey
. . micaceous sandy clay with pyrite.
680" - 7610 L+ m Grey sandy clay with fine pyrite and
‘ coarse quartz vein in lower part.
760" ~ gLten Lt 8 Grey micaceous clay sand with quartz

and pyrite. Lower part coarse quartz
with grey clay matrix; mica and pyrite.

846" —~ g2t6M - 61 9" Grey plastic micaceous clay.
916" ~ 102'6" 4t 8n Grey micaceous sandy clay.
Total 102t6" 77 3" _ Samples stored,

Recovery ~ 75.5%




(xx)
CUMULATIVE FOOTAGE: 1,126'6"

DRILLHOLE NUMBER: AGP 16 (100,000E/98,250N) . - 1(}0

Commenced a.m. 19/10/68; finished p.m, 19/10/68

DEPTH DRILLED CORE RECOVERED REMARKS
0 - 76" Not cored Brown sandy soil.
716" ~ 156" 51 gn Brown and grey sandy clay subsoil.
1516" ~ 19ton 2t 3 Grey sandy clay with ironstained
silicified sandstone pebbles (ironstone).
19t0" ~ 23tQn 3t én Ironstained grey sandy clay.
23101 ~ 3214n 7t on Grey sandy clay with hard ironstone
bands throughout,
3216" ~ 3616M 3t 4n Ironstained grey sandy clay.
3616 ~ 4710 gt. én 6" ironstone band, remainder ironstained

grey sandy clay (ironstained).

470" — 52t0n 3t o Ironstained grey sandy clay. Lower 2"
white clayey sand and quartz fragments.

52t0m ~ 62ton 10t on 1! grey iron-stained micaceous clayey
' sand, 9! highly micaceous white clay
with quartz fragments - some ironstaining.

62101 -~ 7216 10t 60 7' buff soft clay sand with large mica
flakes, Lower 3' badly stained.

726" ~ 77! FANNVAL Sof't sandy micaceous clay, buff colour.

77t - 88tén 9t 2n Buff-grey sandy m.caceous clay.

8816 ~ g314Mm 5t o Grey-black mica rock,

Total 93'6" 79t 10n _ Samp1e§4§or 2§§patch:

Rest stored.

Rewovery - 85%




(30xi) v
CUMULATIVE FOOTAGE: 1,21116M

DRILLHOLE NUMBER AGP 17 (100,'000E=/99L750N) - 101

Commenced 07.00 21/10/68; finished 15.30  21/10/68

DEPTH DRILLED CORE RECOVERED REMARKS
0 - 6! Not cored Brown sand.
- 6! - 9t PANC Buff, brown sandy clay.
9! - 11t6M 2t o Brown, red sandy clay.
116" — 13to" RN Off-white to grey clay.
13t0" ~ 2016" 6t on ‘ Buff sandy clay.
20161 ~ 246N 3+ o Cregm sandy clay.
2416" ~ 30101 2t 3 Friable sandy buff clay.
300" ~ 3710 5t gn Brown buff sandy clay.
710N~ 41160 3t @M —do-
L6 ~ L5tom 2t 3 Hard buff micaceous quartzite.
4510M ~ 5510 5t 6" Brown clay sandstone.
55t0" —~ 600" 3 m Brown micaceous candstone.
60°0" ~ 640" 3t g . Brown friable sandy micaceous material.
6410" — TLIOM 51 10" ~do-
7iron ~ 75t0m AL ~do~
7510 ~ 781" 3t o Brown schistose quartzite.
78ton ~ g5ton 5t " Grey micaceous quartzite.
Total 85! 66t 6" Samples stored

Recovery - 78.5%




(a0dii)

CUMULATTUE FOOTAGE: 1,293'6"

DRILIHOLE NUMBER AGP 18 (99,250E/100,250N) 109

[V

Commenced 15,50 21/10/68

DEPTH DRILLED CORE RECOVERED REMARKS
0 = 4rOom Not cored »
4iOM — gten LA 2! red brown irohs'tained clay,
3! hard cream clay sandstone.
9t 6" ~ 146! Lt 6" White sticky clay.
146" ~ . 20t6" 5t gn Cream sandy clay.
206" - 260t 5t o Cream-buff clay sand.
26101 - 3216 6t o¥ Cream~buff sand,
32161 . 3616M i 2 Buff sandy clay.
366" ~  4216" 41 o Buff brown stained sand.
416" — 45160 1t 10" Cream buff sand.
L516N — LTV6N a1 on ~do=
4716M = s5grom gt o ~do~
5e10m . b6IOM ' 6t 6" Cream coloured sand,
6616" ~ T016N 3t on  Cream white sand.
706N —  TILEM 51 2u Cream brown stained sand.
776N - g2roM FANNCL Cream coloured sand followed by

ironstained grey quartzite.

Total g2tom 67t o Samples stored.

Recovery 81%



(‘_ . .)
CUMULATIVE FOOTAGE: 1,356'0"

DRILLHOLE NUMBER AGP 19 (98,250E/100,250N) ui- 108

DEPTH DRILLED CORE RECOVERED REMARKS

0 - 4AtOn Not cored.

LYo -~ otoM 5t OH . White cream quartzite for 3' then
cream sand,

9toM ~ 116" 2t 6n White sand

1116" ~ 150" ot mm ~do-

ls5ton ~ 200" 5t O White guartzite slightly iron-stained.

2010" ~ 240 3t o 2! Grey quartzite iron stained, '
remainder white sand. '

240" -~ 3216M 6 3" White quartzite with some mineral
banding.

32161 ~ A316M 8" 6" White sands and quartzites.

4L316M —~ LTV6M 3t 5 White quartzites.

LT6" - 5916" 10t 1an White cream sandj’ quartzite.

59t6" ~ 626" 1t 1o White quartzite.

Total 626" 54tCH Samples stored

Recovery — 87%




(xxiv,

CUMULATIVE FOOTAGE: 1,401!'6"

DRILLHOLE NUMEER AGP 20 (98,79CE/99,750N) , - 104
DEPTH DRILLED CORE RECOVERED REMARKS
0 - Ao Not cored 4
510" ~ oI 3t 1o¢ Red brown sandy clay. ‘
qro" ~ 16to" 3t 6 Ironstained red brown clay with white
sandy patches.
160" ~ 22tom 3t o Buff coloured quartzites.
2210" ~ 31t0oM gr 6n Buff brown ironstained quartzites and
sands. '
310" — 356" 2t 6" Light brown quartzites.
35:6" - 40!6" 4! 9" ~dO=
40(6n ~ 45160 5t on : ~do—
Total - 456" - 30t v Samples stored.
. vamp

Recovery ~ 80%




(xv)
CUMULATIVE FOOTAGE: 1,481‘6"

DRILLHOLE NUMBER AGP 21 (No co-ordinates at present refer map 2) 11:1(}55

General Area ~ Just south of Cromer C. Lease

DEPTH DRILLED CORE RECOVERED . REMARKS
o - 6'oM Not cored Red lateritic soil.
61 —~ 17t 5t On Hard grey micaceous sandstone heavily
ironstained.
1on ~ 1610 LY 6% - 2! lateritized white micaceous sandstone.
' 216" grey offéhite micaceous sandstone,
16ton ~ 1870 Drillel off Hard quartz vein, ,
18ton - 26100 YA Heavily stained buff to grey, cley
veined, micaceous sandstones.
260" - 316" 5t 10" Laterised white micaceous sandstones.
32161 ~ L2161 5t gn As above with mica clay veins.
42T6M — L7160 2 Brown grey micaceous sandstones.
LT6" ~ 60161 12t 6n As above.
6015 ~ 6916M -6 10 ' As above becoming harder.
696" ~ 74L0M PR Sandy grey micaceous quartzite.
74L10" ~ 8OtOM 51 on ~do-
goton 57 3 Samples stored.,

Recovery - 84%




(3oxvd,
CUMULATIVE FOOTEGE:  1,543'O"

106

DRILLHOLE NUMBER ABP 22 (Co-ordinates not known at present)

General area — Just Bast of Cromer C Lease (Refer Map 2)

Commenced 07,30 26/10/68; finished 13.00 26/10/68.

DEPTH DRILLED CORE RECOVERED REMARKS

NN IRA Not cored Red lateritic soil.
Lron —~  g1en L4 White, buff and grey laminated
. micaceous sandstone.

816" ~ 1416M 51 3u Variable stained white mica sandstone.
14161 — 240" 7t Lov Variable stained mica sandstone.
24!01! - 3216!! 7t 9" ~do—

326" —~ 366" FARNNL As above with thin (") clay veins.

36161 = 39160 3t o Grey micaceous sandstone with thin
clay veining.

3G16" 4626n gr 3n ~do-

4616M ~ 5110 51 Qn Sandy micaceous grey quartzites.

510" ~ 616N 9t o As above, massive and hard in lower

part.
Total 616" 581 6" samples stored.

Recovery -~ 95%




(xxvu.. :
CUMULATIVE FOOTAGE: 1,606!' O

107

DRILLHOLE NUMBER AGP 23 (Co-ordinates not known at present)

General Area - East of Cromer C Lease (Refer Map 2)

DEPTH LR*. LED CORE RECCYERED REARKS

0 - 46t Not cored Red lateritic soil.

416" «~ gt 41 8n Buff sandy clay.

916" ~ 17tOM 5t 3n 3" white micaceous sandstone,
remainder grey micaceous sandstone,

170" -~ 26O 41 o V Grey micaceous sandstone.

260" - 3416'.! gt én —d O

246" - LOtOM 6t o As above with 1' of miltiple clay
veining at 367,

4OtOM — 506N 10t on Grey micaceous sandstone becoming
black and massive in lower part,

50t6" ~ 6110 gr an Massive black micaceous sandstone.

61'0" - 63‘0" l' “’_" __do._

Total 6310 53t 3. Samples stored.

Recovery -~ 84%



(xxviii) 168
CUMULATIVE FOOTAGE: 1,654!
DRILLHOLE NUMBER AGP'gg (Co~crdinates not known at present)

General Area - just West of Cromer C mine and lease area
(Refer Map 2)

DRILL DEPTH CORE RECOVERED REMARKS
D -~ 516 Not cored.
5ton ~ 10t6n 5t Om Buff brown bleached and ironstained
mica sandstone,
10(6" - 15!0" 4! ‘ 0" ) "dO"
15101 - 23t0M 51 4 ~30~
23101 -~ 3510 gr gn ~do-
351CM ~ 4510 gt ) Becoming harder and ending in mica
45101 ~ 48tOM 2t gn ) quartzite.
Total  48¢ 40t n Samples stored.

Recovery - 85%




(sodx)
CUMULATIVE FOOTAGE: 1,707

- 108

DRILIHOLE NUMBER _ AGP 25 (Co-ordinates not known at present)

General Area - West of Cromer C Mine and Lease area (Refer Map 2)

DEPTH DRILLED CORE RECOVERED REMARKS
0 - 5t Not cored
5! « 10! 4t o 2! red lateritised sandy clay.
2' buff, white sandstone, some mineral
. banding. :
10t - 13t6" 31 4 Cream, white clay sandstone, iron-
stained. _
136" - 166" 2t 1 White clay sandstone, ironstained.
166" - 19t PARNS L White, buff sandy clay.
19t - 220" 2r on White sandy clay, ironstained.’
2! - 30 3t Red sandy clay
30t - 316" 1t o6r White, friable, talcose sandy clay.
310" - 37’6"v AL | Red/cpeam ironstained talcose clay.
37t6" - 53! 9t 11" Red talcose clay.
Total 53! 39t 6" Samples stored.

Recovery - 74.5%



(3o0ex)
CUMULATIVE FOOTAGE: 1,775!

110

DRILLEOLE NUMBER AGP 26 . (99,500E/100;750N)

REMARKS

DEPTH DRILLED CORE RECOVERED

0 = 5t Not cored.

51 - 716" PN L Ironstained cream clay sandstone.
716N - 12t FARNSL Herd, offwhite clay sandstone.
12t - 22! gt g ~-do-

22! -~ 29! 6! gn Off white clay

201 -~ 34ten 5t 4M Off white clay sandstone.
346" — 43T0M 4t o White sandy clay.

43! = 59! 7t 10t White, buff sandy clay.
59t~ 64! Drilled off Hard quartzite.

641 - 681 3! on ~do=-

Total 68! 531 2t Samples stored.

Revovery - 78%




(o)

CUMULATIVE FOOTAGE:  1,85916" 111

DRILLEOLE NUMBER AGP 27 (99,750E/100,720N)

DEPTH DRILLED CORE RECOVERED REMARKS

0 - st Not cored

5! - 10! 5t o¢ Hard white sandstone

10t -~ 14ten 3rm Cream clay sandstone

14161 « 23t 8t ¢n Cream clay sandstone, ironstaining,
23t - 32t 7v o Buff, white clay sandstone.

32t o 36t 3t g Medium hard, brown micaceous sandstone.
36t~ 476 11t 3n Brown micaceous sandstone (schist)
LT6M = 51t 21 —do=

51t - 50t4M ANAL Grey mica, quartz schist.

59'6" - 7’7!6" 18! O" —~dOo=-

TIEN o 84(611 6! 4" ~J O~

Total 84'é6n 78t AM Samples stored

Recovery - 93%




(s0odi)
CUMULATIVE FOORAGE: 1,921t6"

- 112
DRILLHOLE NUMBER ABP 28 ﬂQQ,ZﬁOE(lO0,0ﬁON)
Finished 3/11/68
DEPTH DRILLED CORE RECOVERED . REMARKS
0 ~ 5t Not cored :
5! - 12! 6t o% - 3t grey, buff plastic clay.
3! Sandy clay, iron-stained.
12t -~ 24! gr 5 Grey, buff sandy clay, ironstained.
24! - 3016 5t o Brown and white sands.
306" - 4216" Not cored Brown quartzite.
L2161 -~ 461 2t 10t Brown quartzite with 1! seam of
brown, cream clay.
L6t - 621 13t O Grey, ironstained quartzite.
Tocal ‘62! . B2t 3v Samples stored.

Recovery - 8

FINISH

Total Footage - 1,921'é6"



(soocdid)

' 3) Drill Records of Austral Geoprospectors
Fayling 200 Rig.

(sGP)

1

3



(zocxdv)

CUMULATIVE FOOTAGE: 274"
124

DRILLHOLE NUMBER SGP 1 (99,005%/100,500N)

Commenced 1,00 p.m. 17/10/68; finished 10.00 a.m. 18/10/65

DEPTH DRILLED CORE RECOVERED REMARKS
0 ~ 341 Yot cored.
3150~ LS50 51 Ironstained fine white sandstone.
415" - 515N gn Severe red stained white sandstone.
5t5n . U5 o . Hard white quartzite, fine black
' specking.
615n ~ 7t5" o Sillimanite quartzite, lower part
goft sand ironstained.
7t5n . gtan an Hard fine gained white quartzite.
grsn —~ grsn 4" Fine grained sandstone with hard rad
grey green band.
gtsn . 105" 1o FPine white sandstone with green
gtaining in fractures.
105" - 208" Drilled off Very hard quartzite - >hip samples,
with buff sandy clay.
20181 ~ 274" 5t Qon . Very hard white quartzite, iron

staining in fractures.

Total 274" 19 on Samples stored.

 Recovery - 72.5%




(z00v)
CUMULATIVE FOOTAGE: 70¢3OM

DRILLHOLE NUMBER SGP 2 (98,625E/100,5CON)
Commenced 12,00 p.m. 18/10/68; finished 12,00 p.m. 19/10/68

110

DFPTH DRILLED CORE RECOVERED REMARKS
0 - 36" Not cored ‘Red laterite soil
36N - 416N sn Weathered micaceous brown sand.
LIEN - 516N ™ Mica, quartz sand.
516" - 616" 1t ot Mica, quartz schist (weathered)
616~ e 1t ot -do~-
716" ~ gren 10" ~do-
gre" - 9ren on ~do-
" 9161 — 116" 2! 10" ~do-
186" ~ 240" 1t 6n ~do-
24ton - 26'0" 9n =3O
266" ~ 0o 3t ot ‘ Hard micaceous quartz schist.
3010" - 3510" 4 6M -do-
3511~ 4O10M ‘ 5 1o ' : ~do-
4OTOM ~ 4316 o2t oM A ~do-
Total 436" 28t 3 Samples stored.

Recovery -~ 65%




CUMULATIVE FOOTAGE: 151'10" il

DRILLHOLE NUMEER SGP 3 (98,170E/101,000N)

DEPTH DRILLED CORE RECOVERED REMARKS
0 - 2! Not cored
PARE AN A i o Red brown clay subsoil, softish
white sandstone.
Lr7 - 5T i o Hard white sandstone with mice.
s17n o G 1t oM -do~
61" ~ gt 1t 6 ~d0o—
Nt - 91711 : 10" (O
gty - 11ty 1t O ~do—
11l7l| - 14!7" 2| 3ll QO
pUAL LI A 1 ] ~do=-
1770 - 18ty 3 ~do~
18'7" - 18t11M 4“ =q 0=
18'11" -19'11M 6" ~do-
19111%- 2211" . 1 g ~do=
22111 - 2311t 6" ~do-
23]1" - 24_! 3" 1! 0" QO
24! 3!1 - 29131 3t on QO
29!3" — 30!8" 1t 3" -d0o~-
3018" - 4018 7t 10" ~do-
4018" ~ 498! gt —do—
4918!! - 58:3“ 7! 6M -JO=-
58!3" - 60t10" 1! O" ~do-
60'10"~ 622" 8" Quartz vein
612" - 6311" 6" Quartz fragments and yellowstained
: sandstone.
6311" - 683" 1o ~do-
6813" - 7t 1r g Hard white quartzite.
Tt & 76! 2t o ~do-
76t - 81! 4t 10" ~d.0=
Total 81! 57t 11t Samples stored

Recovery ~ 7%




(xooorii)

CUMULATIVE FOOTAGE: 19z'5"

" DRILLHOLE NUMBER SGP 4  (98,170E/100,900N)

Commenced 16,30 22/10/68;

firdshed 16.

30 23/10/68

"

DEPTH DRILLED

CORE RECOVERED

REMARKS

0 - 216" Not cored Light brown topsoil and ironstained
clay. :
26" - 316" o White sand brown stained.
36N ~ 5130 1c White sand.
5‘3" - 6(3" l' Of' __do__
6!3" - ’7! 9" _,do_
A - 8! 1t o -do~
gt -9t oM ~do~
9t - 10% 1t oo ~do-
10t - 12t 1t a0 White talcose sand clay.
12t - 13t g White sandstone.
13! - 14 6 40—
A4 - -~ 15 S0 ~do-
151t - 16! on ~gdo=-
161 - 17! 1t o ~do-
17t - 18t 1t o ~do-
18t - 19! 1 o White sandstone buff ironstaining.
19t =20! oM White sandstcne,
20t - 21t gn —do-
21t - 22! g ~do-
22 =24 ™ ~do-
24! - 27t 3t o Thin ironstained elay band at 27!,
vwhite sandstone.
27t~ 30t PARN Y White massive quartzite.
307"~ 4OtTM 7t gn ~do-
31t 5 6 -~ 15'0" sampled and quartered;

Total  4Ov7"

Recovery = 77.5%

other samples stored.



DRILLHOLE NUMBER SGP 5 (98,275E/100,500N) 1} 8

(oxviii)
CUMULATIVE FOOTAGE: 253t0M

Commenced 16,30 23/10/68; finished 11,00 24/10/68

DEPTH DRILLED CORE RECOVERED REMARKS
o - 2t Not cored : Overburden.
2! - 3t ™ Light brown sandy clay.
3 - 4 1’ ot O '
4t - 5 1t on Brown micaceous sandy clay.
5t - 6 1t on =do-
6t - 7t 1r ov -do~-
7t - 8t 1t o -do-
8t - 10t 1t on ~do-
10t - 12t 2t on ~do~
12! - 20tgn gr g ~do~
20t9" — 3011m gr oo Massive brown micaceous quartzite.
30!8“ - '37T8l| 7' 6" "’dO“‘
3718 30180 2t on ~do-
3918n ~ 4gtym 5t om ~30=—
43!7!1 — 5817!1 10t O s o e
58r7u - 60r7n 1t 10M —do~
- Total 607" 461 11n Samples stored.

‘Recovery - 77%




(2o0ix)

CUMULATIVE FOOTAGE: 304'4"

DRILL HOLE NUMBER SGP 6  (98,000E/99,750N)
119
DEPTH DRILLED CORE RECOVERED REMARKS
0 - 2te" Not cored Red brown clay soil.
PATLIR AT 2t oM White clayey sand,
46" ~ 6o 1 1an White clayey sandstone.
616" ~ gren 2t o Hard white micaceous sandstone with
clay veins.,
gtén - 1016 2t om Soft white clayey sandstone,
10t6" ~ 186" 6t ov White to grey clay sandstone.
1816" ~ 206" 1t o White sandstone buff coloured lower -
part.
206" - 25t9n 3t 10 White sandstone,
259" ~ 29130 3t o Buff and white sandstone.
29? 3" — 32'10" 31 5" _do-.
32120M—~ 36111 3t 1om White sandstone with thin black
» ' bands.
36111 40t10m 3t 3n ~do~
4NOT11- 46t g 51 gn ~do-~
LOEN —~ 51N LY 20 Hard massive white quartzite.
Total  51t4M VLAl Samples stored.

Reccvery — 88.5%




(x1)
CUMULATIVE FOOTAGE: 435'7"1 20

DRILLHOLE NUMBER SGP 7 _(99,200E/101,086N)
DEPTH DRILLED CORE RECOVERED REMARKS
0 - 1tan Not cored . .
Jtgn o 3tan it én Buff friable clay sandstone,
315" — 5t 5 it o ~do-
sign . qr5n BRI White clay sandstone.
7rEN . OQtgn 2t On O~
9!5" - 31!5" 2! 0" "dO"‘
115" — 206" 6t o 1! white clay sandstone, rest buff
' sandstone.
20t6" ~ 30t6M ‘3t o White clay sandstone.
306" ~ 39!61: 2t an ~do-
396" -~ 4116 2t 21 White clay sandstone with light brown
ironstained baads.
4_1!6!! - 43(6!! 1t 2n ~do~
43!6!1 - 44:9!! 1t 2an —J O~
Lo — 46:9:1 2t Oon o=
46'9"‘- 484D AL White clay sandstone, .
484N —~ 5040 2t 2n White clay sandstone, ironstained bands
50t — 60t5M JASN-L —do—
605" ~ 615" ‘1t 10" Soft white clay sandstone, ironstained
bands,
625" — 645" 21 3u White friable clay sandstone.
645" ~ 66150 1t 6n White clay sandstone, buff staining.
66151 ~ 6815M Tt gn ~do—~
6815" ~ 706" 1t 10" ~do~
706N ~ 72t 1t g ~do—
UM Lt 1t en ~d0-
AT - 6t 1t 13n -0
76t . gt 3t g -do=—
8ot - 9ot 3t an Buff, white clay sandstone.
9ot ~ 93t1oM 1t 3 d O
93110"~ 100'9" LY ~do~
10019" —~ 105t10" 4Lt 6M ~30~
105t10"~ 110t11" 3t o ~do-
110t11"- 1160" 4( on ~do=
116! - 121! 44 10" ~do-
121 - 129! 6! 6" Off white clay sandstone, slight
ironstaining.
129t - 131t3 2t 2 Off white clay sandstone.
Total 1313 g7t 10" Samples stored.

Recovery - 67%




CUMULATIVE FOOTAGE: 47213
v 121

DRILLHOLE NUMBER SGP 8 (99,GO0E/101,050N)

Recovery — 76%

DEPTH DRILLED CORE RECOVERED REMARKS
0 - 1té" Not cored
16~ 2ton 6" Red clay
R = 4! it o . =do=- . :
.4t - 6! 2t o Buff sandy clay
6! -~ 8t 1+ 1 Yellow sand.
gt - 10t 2t o ~do~
10t - 12t 2t o Yellow, buff sand.
12t 140 2t o Crean sand.
14 - 16t PAN O Buff sand.
16t - 18! 1T 2 Cream sand
18t -~ 20t 2t ot Off white,buff sand
20! -~ 22t 2t on Yellow sand, thin quartz seam.
22! - 27 it o Buff sand.,
27t - 30"8" 1t g Buff sandstone with layers of needle.
crystals, becoming micaceous quartzite.
30t8" ~ 34tian 4t 3n Brown micaceous quartzite, needle
crystals.
34111"-3618" 1t o Massive grey quartzite.
Total 36'8" 27t 11v Samples stored.



(aii) CUMULATIVE FOOTAGE: 499'0"

. 122

DRILLHOLE NUMBER SGP 9  (98,78CE/101,050N)
DEPTH DRILLED "CORE RECOVERIES REMARKS

0 - 1 Not cored

1r - 2t 1+ o Grey sand and red brown elay.

2~ 4t 1t 9w Red brown clay underlain by hard white

o clay sandstone.

4 - 6! 2t on Hard, white and cream clay sandstone.
6! -~ 8t 1t on Off white and buff sandy clay.

8! - 10! 2r o White sandstone.

10t - 15! 51 on . ~d0m

15t -~ 188" _t g Off white sandstone

18'8" — 23!3" 3] Ol' ._do..

2313" ~ 249 1t en Buff-grey clay

249" ~ 26190 1 | Off white quartzite.

Total 269" 23t 4m | Samples stored.

Recovery 87%



(x1444)
CUMULATIVE FOOTAGE: 557!10"

DRILLHOLE NUMBEE SGP 10 (98,200E/101,400N) ' | ' , 1,,3
Finished 4/11/68

DEPTH DRILLED CORE RECOVERED REMARKS

0 - 1t Not cored

1r - 2t 1t o¢ Red sand and clay

PANE A 1t o Buff sand.

4 -~ 6! 1t sm Cream clay sand

6! - gt 2t o Cream sand.

8% - Lo® 2t ot Cream, off white sand.

10t - 20t6" AR Off white, buff sand and sandstone.,
206" ~ 24 16M 1t 10m Buff sandstonei

24!6!! - 40t10" g1 AL ~do—~ _

40110"- 50t10" 2T gn Buff, brown micaceous sand.
50110"- 54110 v on ~30=

54110M- 58110 61 s

Total  58t10" PN Samples stored.

Recovery - 46.5%

FINISH

Total Footage - 227t10"



(xiv)

“. 124

%) Drill reccrds of Price Anderson
Odgers Rig.

(PA)



(xlv) _
CUMULATIVE FOOTAGE: 42'6"

¢ 1295
DRILIHOLZ NUMBER PA 1 (98,875E/100,500N)
Commenced 14.30 27/9/68; finished 2/10/68

DEPTH DRILLED CORE RECOVERED REMARKS

0 -~ 26" Not cored Brown overburden wich quarts fragments,
216" — stom ™ Medium hard buff sandstone.

510 . 7tOn 1t 5n Firm buff sandstone becoming soft and

friable in lower part.
7¢0" -~ 150" 1t 13 Buff coloured soft sandstone with some
‘ plasticity.

150" ~ 18tén 3t 6 Upper part: Buff fiiable sandstone.

Middle part: Buff-hard sandstone with
thin white banks and black
flecking.

18t6n -~ 2316 1t 11" Buff friable sandstone in upper part.

Middle and lower part - buff and pale

green clayey sandstone. Some iron

spotting.
23t6" - 27'0" 1t on Green micaceous sandstone - hard off-
o ' ' white sandstone green veining.
2710" -~ 296 Al ’ Hard off-white sandstone with blaol

flecking and green veining.

2916" ~ 33to" 2t 3 Green and grey sandstone with green and
broun veining, some clay patches.

3.30 p.m. 28/9/68
30/9/68 - 2/10/68

3310" ~ 34'6M 4" Massive off-white quartzite.

346" - 3916" _n Massive off-white quartzite.
3916" ~ 41tom 1t e ‘ Massive off-white quartzite.
ALMOM ~ 426N 1t o Massive off-white quartzite
Total 426" 19t o Samples stored.

Recovery - 44.5%




DRILLEOLE NUMBER PA2 (100,00CE/100,859N)

CUMULATIVE FOOTAGE: 88téM

~

{
p
S

Yoo
P

Commenced 14.00 hours 3/10/68; finished 11.30 7/10/68
DEFTH DRILLED CORE RECOVERED REMARKS
0 - 26" Not cored Overburdens
216" -~ 5toM v 3¢ 4" yellow brown sand and clay -
remainder white, grey, red and brown
v clay.
510" - 6tOM 1o Grey and brown clay. Lower part hard
sandstone with black flecking.
6to" ~ 11tO" 3t g 1! hard clay sandstone., Remainder soft
clay sandstone with patches of light
brown. Clay content high in bottom and
middle parts.
4/10/68
130" ~ 13t3" 2t 2" Medium hard clayey sandstone. Top 5"
bad iron staining.
133" ~ 17O 2t s&n Medium hard clayey sandstone. Lower
' part soft.
7o - 220" LA Medium soft clayey sandstone with white
' clay veininge.
2210" - 250" 3t o As above with abundant clay veins.
250" - 296" 4 1Y Clayey sandstore iron stained (yellow
orange) .
2916" ~ 32t0" 1t s #3 above. Less iron staining.
320" ~ 350" an Medium soft clayey sandstone with iron
staining.
5/10/68
35100 - 290" 3t o Hard green quartzite with thin brown
bands.
3910" ~ 410" 1t gn Massive hard white quartzite green and
' red staining.
410N = 42t0m i o Hard massive gquartzite becoming iron
stained and sandy in lower part.
7/10/68
420" ~ 610" 1t 6" Grey green quartgzite iron stained.
Total 460" 32t ™ Sampled 11'0O" - 25!

Recovery - 7%

Rest of samples stored.




(x¥vridi)
CUMULATIVE FOOTAGE: 151'6"

DRILLHOLE NUMBER PA 3 (100,62 g@g,g N) 127

Commenced 13,00 7/10/68; finished 12:00 9/10/68

DEPTH DRILLED CORE RECOVERED REMARKS
0 -~ 56" Not cored Red lateritic overburden,
516" - Qtgn VAR Hard clay sandstone with brown mottling.
Q6" ~ 136" 3t 1on " Hard grey sandstone with clay veining
and some iron staining.
13t6" - 17! 3t & Medium hard clayey sandstone with clay

veining. Cream coloured with green
colouration in central part.

17t - 196" 2 White friable sandstone with 1" quartz
vein,

1916" - 2210 2! 21 Soft white clay sandstone, slight iron
staning last 1",

210" ~ 2416" 2t 6" 2! badly ironstained clay, last 6" dry

’ sandstone with dark mineral banding.

246" ~ 2916 VAR Variable stained dry sandstone with
clay veining, friable.

2016" — 3416M 21 5 Dark brown clayey sandstone.

346" - 3716" AN L : Soft brown clay.

37%6" - 411 3t én Variable stained friable sandstone with
quartz veining,

LAY~ 446" 21 ogn . 1! white dry sandstone. Remainder

‘ badly stained.

446" ~ LT7r6n 3t on Brown ~ buff sandy clays.

476" ~ 5016 2t o Soft brown sand clay,

5016" - 5916 3t 6 Soft brown and greenish white clays.

5916" - 610" - 1t 3 ' Cream brown sandy clays.,

6210" ~ 63t0" 1t o Hard sandy quartzite.

Total 63tOM (916" ‘ Samples stored.

Recovery - 79%




\ALVLLL S

CUMULATIVE FOOTAGE: 19216"

DRILLAOLE NUMBER PA 4 (99250E/100,000N) g 128

Commenced 15,30 9/80/68; finished 13,00 10/10/68

DEPTH DRILLED CORE RECOVERED . " I(REMARKS
0 - 313 Drilled off
313n . 5161 2t g» Hard buff silicified suandstone with
white flelspar veining.
5140 o 106! 4t gn ~dom~
106" = 15161 6t 2t -dlo-
15t6" - 2016" PANE L : White and brown mottled clay sandstone,
. ’ buff mottled whife clay sandstone.
206" @ 2416 2t M As above
246" ~ 270" 2t 10 As above
2710" ~ 2810 it oov As above
2810" —~ 296" 1t 4 As above.
29161 - 316N 1t 4n White sandy clays some iron staining.
321" ~ 35100 2t on Brown stained white clay sand matrix.
3510" ~ 37t0M 1t s Stained brown clay sand.
3710" ~ 41toM 1t on ' As eabove.
Total 410" 23ten Samples stored,

Recovery - 58%
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5) Records of Trenches dug by Roche Bros.

Back Hoe



RECORDS OF TRENCHES DUG BY ROCHE BROS. 19 R.B. BACK HOE

(1) ‘
. 130

5 1b sample taken from each five foot section

and stored,

TRENCH R.B.L. _ (99,000E/99,750N) -~ 17/10/68

9:05a,m¢ ~ 10,00 a,m,

DEPTH REMARKS
0 - 5! Brown sandy top soils Lower part badly stained grey
clays ’
5t - 10! White talcose clay, patchy ironstainingé
10" - 15¢ ~d o=
15! - 19'6"  White-cream talcose clay.
IRENCH R.B.2. (99,100E/©9,550N) - 17/10/68 10,15 a.m. - 12,50 p.m.
DEPTH ‘ REMARKS
o0 - 5t Brown sandy topsoil. Lower parb grey clay, severely
stained.
5! - 10! White clay, some iron staning, quartz veins,.
10t - 15! Wnite clay ironstained, patch of dark grey soft material,
15t - 1916" ~do- '
IRENCH R.B.3 _ (99,200R/99,750N) - 17/10/68 1,00 p.m. = 2.10 p.m.
* DEPTH | REMARKS |
0 - 5t Brown sandy topsoil, off-white clay badly stained.
5t - 10t Grey clay, hard and very sandy.

Too hard to continue.

TRENCH R.B./..  (99,3008/99,750N) - 17/10/68 _ 2.10 p.m, = 3,50 p.m,
DErTH REMARXS
0 - 5! Grey buff sandy clay under topsoil.
5t - 10! White medium hard quartzite.
10! « 15! Schists and grey buff quartzite, ironstained.
15t - 19t Hard grey quartzite with sillimanite.
TRENCH R.B.5. _ (98,900E/99,750N) - 17 & 18/10/68
DEPTH REMARKS
0 - 5t Brown topsoil, then white and grey clay, badly stained.
Too hard to continue.
TRENCH R.B.6,  (98,850E/99,750N) ~ 18/10/68
DEPTH REMARKS
0 - 5! Brown grey topsoil, wiite cream ironstained clay,
5t - 10! Brown stained white, cream hard clay, schistose.
10t -~ 15¢ White hard cley, badly stained.
15t -~ 20! ~do-

TRENCH R.B.7,

(98,7508/99,7500) - _18/10/68

DEPTH

0 - 5
51 ~ 10!
10t -~ 15
15! ~ 20!

REM.RKS '
Light brown topsoil with micaceous brown sand beneath,
Brown sandy micaceous schist.
White clay and interlaminated sandy mica schists.
Brown, white clay schist with ironstaining.



(11)

TRENCH R.B. 8 OCE/100,0008) - 18 & 0/6 4. 131
DEPTH REMARKS _
0 - 5! Light brown top soil, white grey clay, badly stained.
5t - 10t  Cream buff sandy clay, some iron staining.

10t - 15¢ Cream buff sandy " "o "
15! - 19'6" Hard sandy sillimanite quartzite.

TREKCH R.B.9.  (99,200E/100,000N) -~ 19/10/68

DEPTH REMARKS

0 - 5t Light brown sandy topsoili Lower part hard sillimanite
quartzitei

s5t- 7 Hard sillimanite quartzite.

Too hard to continue.

TRENCH R.B.10._ (99,30CE/100,000N) - 19/10/68

DEPTH REMARKS
0 ~ 5! Light brown topsoil. Lower part hard white Quartzite.
5t - 10! Hard white quartzite.

10t -~ 15! Hard buff, white quartzite.
: Too hard to continue.

TRELCH R.B.11 _ (99,400E/700,000N) =~ 19/10/68
DEPTH REMARKS
0 - 5! Brown orange sticky eclay.
5t - T Hard white, buff quartzite.

Too hard to continue.

TRENCH R.B.12 (98,800E/100,000N) - 19/20/63

DEPTH ' REMARKS

0 - 5t Light brown topsoil, white grey badly stained clay.
51 -~ 10t " " r " "
10t - 15! Buff sand
151 - 19!6" f "

TRENCH R.B.13 _ (98,700E/100,000N) - 19/10/68
DEPTH REMARKS
o - 5t Light brown topsoil to orange, yellow sand.

5t - 10! Yellow sand.
10t - 15! Kight grey schistose clay.
15! -~ 20t Iron stained sandy schist.
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6) Records of Bulldozed Trenches
Nos. 1, 2, 3 and 4.



RECORDS OF BULLDOZED_TRENCHES NOS.1, 2, 3 and 4

(i) ].0:3

Trenches numbers 1; 2 and 3 were sited by R.C. Sprigg of
Geosurveys of Australia Pty. Ltd.; Adelaide; consulting geologist to
Australian Blue Metal Pty. Ltd. The report, dated October 1968, '
containg - detniled descriptionsand geological section plans for each

open cut,

Tor the purpose of this report the results have bsen summarised

as followst«

IRENCH 1
0 - 5t
51 - 30!
3Nt - 65!

TRENCH 2

0 - 5t
5t - 251

TRENCH 3

0 - 216!
216" 3!6||
3!6:1 - ]12t0"

TRENCH 4

0 - 216m
2160 o 316M
316" ~ 10t0"

Red 1nteritic overburden,
White, off-white sandy clay

- Variably stained brown sandy clays. (Auger hole in

bottom of trench)

Red lateritic overburden. A
Variaoly stained white clay sandstone.

Red lateritic overturden
White siliceous cap rock.
White, off-white clay-bearing sandstone.

Red brown lateritic overburden.
White siliceous cap rock.

White ,of f-white medium hard sandstoue with small
proportion of clay.



GRAPHICAL RECORD ©OF DRILL LOGS OBTAINED FROM DRILLING

ON SPECIAL MINERAL LEASE 174, MT.CRAWFORD, S. AUSTRALIA

KEY

Overburden,usually red lateritic soils and subsoils

White and off-white clays, sandy ciays and clayey sandstones

&§ Pale yellowand grey clays, sandy clays and clayey sandstones

Pink, brown and variably stained clays and sandy clays

All green clays, sandy cldys and clayey sandstones

Massive banded quartzites and mica quecrtzites

/
-For detailed information refer to actual drill logs,

Scale in the following togs 1cm = 10 feet.

~~ -
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