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RESEARCH ARISING FROM CSIRO/AMIRA REGOLITH GEOCHEMISTRY PROJECTS 1987-1993

In 1987, CSIRO commenced a series of multi-client research projects in regolith geology and geochemistry which were sponsored
by companies in the Australian mining industry, through the Australian Mineral Industries Research Association Limited
(AMIRA). The initial research program, “Exploration for concealed gold deposits, Yilgarn Block, Western Australia” (1987-1993)
had the aim of developing improved geological, geochemical and geophysical methods for mineral exploration that would facilitate
the location of blind, buried or deeply weathered gold deposits. The program included the following projects:

P240: Laterite geochemistry for detecting concealed mineral deposits (1987-1991). Leader: Dr R.E. Smith.

Its scope was development of methods for sampling and interpretation of multi-element laterite geochemistry data and application of
multi-element techniques to gold and polymetallic mineral exploration in weathered terrain. The project emphasised viewing
laterite geochemical dispersion patterns in their regolith-landform context at local and district scales. It was supported by 30
companies.

P241: Gold and associated elements in the regolith - dispersion processes and implications for
exploration (1987-1991). Leader: Dr C.R.M. Butt.

The project investigated the distribution of ore and indicator elements in the regolith. It included studies of the mineralogical and
geochemical characteristics of weathered ore deposits and wall rocks, and the chemical controls on element dispersion and
concentration during regolith evolution. This was to increase the effectiveness of geochemical exploration in weathered terrain
through improved understanding of weathering processes. It was supported by 26 companies.

These projects represented “an opportunity for the mineral industry to participate in a multi-disciplinary program of geoscience
research aimed at developing new geological, geochemical and geophysical methods for exploration in deeply weathered Archaean
terrains”. This initiative recognised the unique opportunities, created by exploration and open-cut mining, to conduct detailed
studies of the weathered zone, with particular emphasis on the near-surface expression of gold mineralisation. The skills of existing
and specially recruited research staff from the Floreat Park and North Ryde laboratories (of the then Divisions of Minerals and
Geochemistry, and Mineral Physics and Mineralogy, subsequently Exploration Geoscience and later Exploration and Mining) were
integrated to form a task force with expertise in geology, mineralogy, geochemistry and geophysics. Several staff participated in
more than one project. Following completion of the original projects, two continuation projects were developed.

P240A: Geochemical exploration in complex lateritic environments of the Yilgarn Craton, Western
Australia (1991-1993). Leaders: Drs R.E. Smith and R.R. Anand.

The approach of viewing geochemical dispersion within a well-controlled and well-understood regolith-landform and bedrock
framework at detailed and district scales continued. In this extension, focus was particularly on areas of transported cover and on
more complex lateritic environments typified by the Kalgoorlie regional study. This was supported by 17 companies.

P241A: Gold and associated elements in the regolith - dispersion processes and implications for
exploration. Leader: Dr. C.R.M. Butt.

The significance of gold mobilisation under present-day conditions, particularly the important relationship with pedogenic
carbonate, was investigated further. In addition, attention was focussed on the recognition of primary lithologies from their
weathered equivalents. This project was supported by 14 companies.

Although the confidentiality periods of the research reports have expired, the last in December 1994, they have not been made
public until now. Publishing the reports through the CRC LEME Report Series is seen as an appropriate means of doing this. By
making available the results of the research and the authors' interpretations, it is hoped that the reports will provide source data for
future research and be useful for teaching. CRC LEME acknowledges the Australian Mineral Industries Research Association and
CSIRO Division of Exploration and Mining for authorisation to publish these reports. It is intended that publication of the reports
will be a substantial additional factor in transferring technology to aid the Australian Mineral Industry.

This report (CRC LEME Open File Report 22) is a Second impression (second printing) of CSIRO, Division of Exploration
Geoscience Restricted Report 121R, first issued in 1990, which formed part of the CSIRO/AMIRA Project P240.

Copies of this publication can be obtained from:

The Publication Officer, ¢/- CRC LEME, CSIRO Exploration and Mining, PMB, Wembley, WA 6014, Australia. Information on
other publications in this series may be obtained from the above or from http:/leme.anu.edu.au/
Cataloguing-in-Publication:

Grunksy, E.C.
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V (ppm) (XRF) Bencubbin—Kellerberrin—Southern Cross Samples: R/F2/F3

500000

Northing

500000

6686000 6686000
o
f I I f I I o
S
o
Q
o0
8 °°
o0 o
LY
0008‘00
o
3B @
LX)
%0
L o _
)
[u] %o
o ODO o)
o0®
% w &
o
W) % o O
— o -
o )
o000 c%%o
ey ]
ot
02 e MoOoo
00 © e I, o o
% © oo B° 00 o°
- o o © o .o 08 [ o] —]
L) 000 00 @g, o o )
ap 00" 0 oo
() Y1) Mo o o0 o
% 0 vopste o, o
00 00 2% od ©oso o 00 ©
o0 00 0® © o of & 005’0800
oo o O oo o o0 Og Op © oo 0@ 5 O
0% 088 © % o0 B o 0 o )
o o og eo o 25° 0% o ° ° ~
- 0o 02 0% o o0 ° o a
o 000 %o O o008 o
o o 0p® 000 N0 o
ool 0 0 Chy [} 0,0 %0 o © o0
o ®> 0 o oo ° o0 00 o o
o0 00D o 6 ) ) o0 ® o
2 o0 o 00 3% ) °© 00q % =3
o% 0 o @ o %0 © 2
®
° e o0bof © S
{ 1 T 1 + 73]
6455000 6455000
Easting

I ——
Scale 30.km

564 Stations Plotted

Data Range

<21.50
21.50
107.00
150.00
233.00
388.00
754.00
1158.00
1422.50
1895.00

>1895.00

61



V (ppm) (XRF) Corrigin—Hyden
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6465000 6465000
=
[=3 I I ] I I I ] I f
o o oo 20 o 0 I
s o® [} [} Gp Ooootclpuo
0 o0 C o 0 04 o o ® a0 ©
o ®p O 0o 00 Q @
] ©0® O @ o [}
| [upgy) ® oo 0 O o %%
o oo 0o .00 Q) I
0%, O © o° 0 0- & o 1o} o 000 00 \
00" @ o o0 oMo 00 ©
o 5 00 00000000 o 00 ° oc,oo
[ ] o o ] [u} o
[u]
2 %% 0o 0800 o 00, 0 © 0. o030 b
O pp® oy 00 4 08 oo,
s Oo 0 om 0,00¢ 00
© ogog 9% on 00 %0 o0 % &,
= °0 %6 , Too® ° 00 © ) o -
o go o 0o ¢ 0 o ° o% 020 o
c § © 00 ] o9
% 0, o ®O00° o ) ° ®o
Op [\) &o [u} oo
o 00 Opp O o0 (LR}
0o o220 0% 7, e
00 0o Oq [0 o 000
°© op® coo oo ® OO 0,2
— oo coomo O 0] o -
o 000 ] o &
o0 o 00
20 0o ® 0% o
Op DpO % o
oo o0 00%%000 000
o 2% o o O og° 30om O
o 0ol® O O o ® °
o 0% 0% 009 © o oo
o 0%, O
c C o o ©
=0 o 300 8o B
jorms coQ® o
-
o
=z
o
o
o
=
o
133 | | | } | | 1 ] |
6234000 6234000
— Easting
480 Stations Plotted
Scale 30.km

Figure  40c

800000

800000

Data Range

<21.50
21.50
107.00
150.00
233.00
388.00
754.00
1158.00
1422.50
1895.00

>1895.00



640000

Northing

640000

Cu (ppm) (AA—HF) Barlee—Jackson—Kalgoorlie

Samples: R/F2/F3

6791000 6791000
T i f f I I I I I
|
B
]
o
] ! ] 1 L 1 t I I
6560000 6560000

——
Scale 30.km

Easting
Figure 41a

722 Stations Plotted

940000

940000

Data Range

<0.67
0.67
2.00
2.00
6.00
14.00
60.50
163.00
229.50
390.00

>390.00

1<
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Samples: R/F2/F3

———
Scale 30.km

Figure

41b

564 Stations Plofted

6686000 6686000
Q o
=} T I T T T T T T o
(@, [&]
(@] (@]
o o
N o
A\
8 °°
©0 500
0009 p®
o o
X
L ° -
o
o
0%0080
4
LX)
o)) 0%
£ L P o -
e o o0
T o ©
O o, °© 8 o @ [}
=z @ B oo o
o y ) o o Oow
LY o0 On 3°
] © o 0% o OO
o
- o -
]
9& o o
Oom ® 0
o, ooo 3
ooy o
o% o
o o0 @
0 0n 0 °.Co002 o °
o o "R ° o
Do 0 of 0O @
_ oFh, 00O o oo o 0 o -
LTS 000 0o o o ®
a 00 O o o@ 0o 0%
o o600 0000, [ooO 0
o ©o° o oopoLO o 8o
[} [v] o0 V] O 000
o} 00 0OO % o oo
O o® oo 06 0 30 O o B
® o0 o oeoD ooo O Qg O
0% 0088 © o " ©p
° o 2% 500 %
L oo o ogoo 02 006 0 1§ _
I} s © 00O Ow®® ©
g 00 g oo 8% o 5
o oo o Fo 5°
) ot o 0 ogo o
o 60000 ° o
S e o 2° L o 00 B
o° oo ° o o o ® =]
8 00 o] P o o gOO Y] 8
[ [}

e o © o 0308 © )
'3 | | | | 1 I 0
6455000 6455000

Easting

Data Range

» <0.67
o 0.67
o 2.00
o 2.00
o 6.00
0 14.00
o 60.50
ol 163.00
o 229.50
@ 390.00
O >390.00

<



Cu (ppm) (AA—HF) Corrigin—

Hyden

Samples: R/F2/F3
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Pb (ppm) (XRF) Corrigin—Hyden

Samples: R/F2/F3
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As (ppm) (XRF) Bencubbin—Kellerberrin—Southern Cross

Samples: R/F2/F3

6686000 6686000
§ T | T I T T | T T
IS,
S
T T
oo
00;%)00
8000 00
R ®°
L o i
o
o o
230
o)} %0
o
= %
_."E ° o 80 ﬂ
— (V] 0] Q) [v] [
2 S ° %3 . T
¥ o)
o 0o ® & Soo
op %0:6 Al 09 ‘83 e
— o ® |
N .
Oy © o0 o G@O
|
%0, 00330 8o ol
%?D Ogod © oo O Oo
B & 20 o oo O3 O ® n
0%0 083 %(D g%o o %
O 0g° o000 mo O o0
® ° g ooogc{?%%%o GZO G%Jo 8o 8
X u) (U]
oy To o o oo | Poo o o 08 g‘lg’&o
)
- 0 «° og 00 0%00 %cf’g’ @ e 0% o o,
o o [} ]
02 b0 ° o © 800 b ° 000 %o éﬁo
o® °% 0 0,0 o0 &% o 0000%3 g% o So
8 % o o0 OO ooog 000 ogo 0 00 ) o o OOOO GO
S ® 0% oo L) o © 00 0®
o ° o
S % o o o® ° 8 830830
A | ] u | I T . } |
6455000 . 6455000
EGShng 564 Stati Plotted
Scale 30.km Figure 46b ations Plotte

800000

800000

Data Range

. <5.00

« 95.00

- 9.00

° 12.00

0 17.00

o 26.00

o 41.00
81.00
166.00
601.00

>601.00

G G 6 o

6€



As (ppm) (XRF) Corrigin—Hyden
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6465000 6465000
Q
o I I | I I I I f I
(o4 o oo Q0 o 06
o © ) FEURLY R
Irs) o © %000002000 0%0 @ o
[} o Op o
og0 ) oo 0 O c® O & & o, %O
— o o0 © o ‘bo o 0o ° —
o o o0 [ [u]
°%0 %9 o °© 0200 o 0o
° o0 oo oo ooﬁn
® o 00 000000 0® o 0@ © 000
o
o °°¢g & ° 50 oo o 0° ° OxDED
o 00 00 C ‘o 0" o © [ o
O e o 00 %o o ® oo
(V] o oW 0.0 [u] o0
o o [} o0 ® 0o® 00
300 B og0f %0 % &
| 00 o® %8 00 oo 0 0O .
o ® o 0O o o 0o @ o
o s6@ © 00 o ° o o o o
o § © 00 o %0 R o ©
oo 00 ] o
ogoamomm ®o 000
) 0,8 O
o6 ,°0 %0, go
00 2o O g oo op
® 000 poo o 0 0O ]
— 00 o OOOOODO® O &% =
o oo O o
o e OO 0000
o o0 o0 o
o °® ° o
0o 0 00%%000 o0
00 4 [} Iy
00 00000 000 o L) 000000
]
o 0% 0% 022 @ O
o 0%, ©
c 0% o Qo
= L oo ® oo T
£ © ®0ppo0 o
[
O
z
o
Q
o
o
o
T3] | { | | | | | | |
6234000 6234000
—— Easting
. 480 Stations Plotted
Scale 30.km Figure 46¢

800000

800000

Data Range

<5.00
5.00
9.00
12.00
17.00
26.00
41.00
81.00
166.00
601.00

>601.00



6718500

As (ppm) (XRF) Barlee

Samples: R/F2/F3

671850

700009

Northing

700000

T

© o

1

zb

6680000

Scale

S5.km

Figure

46d

Easting

668000
367 Stations Plotted

750000

750000

Data Range

<5.00
5.00
9.00
12.00
17.00
26.00
41.00
81.00
166.00
601.00

>601.00

134



640000

Northing

640000

Sb (ppm) (XRF) Barlee—Jackson—Kalgoorlie Samples: R/F2/F3
67

1000 | 6791000 °
I f f I I I [ I o
Z‘l 3 Data Range
N | . <067
. 0.67
i 4 . 0.67
- 0.67
i | . 0.87
s 0.67
o  3.00
1 o 6.00
'l o 10.00
i | © 4950
O >49.50
, . | . —— . | - g
6560000 6560000

Scale 30.km Figure 47a Easting 722 Stations Plotted

(44



Sb (ppm) (XRF) Bencubbin—Kellerberrin—Southern Cross Samples: R/F2/F3

6686000 6686000

500000

Northing

500000

T T | | ] | T T T 3
e
o
Ltl s Data Range
N . <0.67
o 0.67
[ 4 . 0.67
8o °° ° 0.67
“’goooo
000000
¥ 2o’ . 0.67
[ o . —
0 °o ® 0.67
{v]
S
o 3.00
o
- % o 8o 1 o 6.00
o © o0
°° & ° o o ® 10.00
o % o) o
] & Qo o oo
? @’ "% ° ™ 49.50
— o [ —
[u] [u]
0% o0 o B o M >49.50
© o
Lubly o
oéb%o
o
oq o 00 000008 000 o o %90
L & s B0 0 8, °S8 i
e % o5 |3 0 o b
o o o000 o o o0 o
o %%0 o oocpo;%o o, %Do oo Oogg)o
(4 00 0O ) o 0 oo 0 ol 800
%gm ©o 0 o won | Poo of 0080 0l Dgooo c; o
2% o ° % oL & 0 o0 o, o
= g)m o 0O cO 0% 0000000 o000 e ch .
o® o © Jeo % °0°°00p08 %0 o
00009 ooy 5 o 800 : 0000 00 o 8o
o ogél’go o o o o 00 02 o oo &
S g0 5000 0 oss B e 50%, o 2
o 0° oo o %% o O@, o og oo S
D(!) [u] o o® OD g 3%8890 8
! 1 1 L I : . + 1 ©
6455000 6455000
 —— Easting )
Scale 30.km Figure 47b 564 Stations Plotted

134



6465000

6234000

Samples: R/F2/F3

480 Stations Plotted

Easting

47¢c

Figure

Sb (ppm) (XRF) Corrigin—Hyden

6465000

[}
o
C o O O
DOH N NN NN NN O OO W W
. . . s . . . . O O O
o O O O O O O M W «— T <
~ V N
O
O s o 6 e 8 o 0 © OO O
000008 000008
T T ] [
A —
—] .
-
pe (5]
PO o oecP
uoooomo 06 4
) [5)
B8 °
09 1
o -
0mw [}
0 o%
o © o
o M Dow
$8% °
quM ° 000000 N
mw 09eP0®
o © oo oo 99
) 000 e
08 $Ogg ©
5]
GMOMMW
9% g
© .
® e 5 ©
o o0 o o o e o © e
o®° 0© o e® 9g0° ©
®°se wmumm o0 O° oOooowm 7
o0 00%00000 € o ° 0000
e
e 00 0860 0 ©g0 0 o 0. e
o e o9 o9 oo maO@wo
9% moommmo o So0 OMMOOo o 2% 0g
© o0 & oo@%mo 8o fag od %0 e
eeo o, o © ¢ 80e g 08 >} —
e’e 0 e e e® "o © 0o, °©
%ﬂoo@ %% mMOoQomo ee CEN
oOooomomwo%o QOOOMQO 099 o
0?2 © 00 _Pop® ©95©
[>] Om o ) o, oo
e o %% o 0g 90 © o ®
3] 09
00@000 06
[> 5] [5]
) oo © © —
o ©86° 0° 94
000 (>3] 000
o o0 000 © ©
°oe © g0
o o 0 5]
)
| |
000008 00000s

BurypioN

6234000

Scale 30.km



6718500

Sb (ppm) (XRF) Barlee Samples: R/F2/F3

671850

(@Y
S | l | | T
o
S o
'\
o
° N
e [u]
° [v]
© o
o
B . |
o)
U] o ® o
| o —
o [v]
00
° e e,
[v]
‘U:) (U] o o J
T | oe © ° o
T @ 0] 00 ® [
o 00,0 o © o
“ o age. ©
(v} [V]
- 0) 2 (g e ° .
Q@% ° ©oe
o . o
('_I'G‘D (D® o ) .
@ o
i o O o o .
® . o
O
& . .
o V] o
o
(=3
o
o
o
= | i | | 1 | |
6680000 . 668000
EOShng 367 Stati Plotted
Scale 5.km Figure 47d ations Plotte

750000

750000

Data Range

<0.67
0.67
0.67
0.67
0.67
0.67
3.00
6.00
10.00
49.50

>49.50

Sy



640000

Northing

640000

Bi (ppm) (XRF) Barlee—Jackson—Kalgoorlie Samples: R/F2/F3
1000

67 8791000
T 1 f ! I I I I I
- o .
O
o
| | | 1 ] ] | T 1
6560000 6560000

————
Scale 30.km

Figure

48a

Easting

721

Stations Plotted

940000

940000

Data Range

G G G o

<0.33
0.33
0.33
0.33
0.33
0.33
1.00
2.00
3.00
6.00
>6.00
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Bi (ppm) (XRF) Corrigin—Hyden Samples: R/F2/F3
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Bi (ppm) (XRF) Barlee Samples: R/F2/F3
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Ga (ppm) (OES) Bencubbin—Kellerberrin—Southern Cross Samples: R/F2/F3
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Ga (ppm) (OES) Barlee

Samples: R/F2/F3
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