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SUMMARY

The survey area has been extended south from the area gridded
in 1984 - 1985, to cover the southern exposed area of Cambrian

volcanics/sediments.

A TEM survey produced one anomaly which was detailed with a
5-line Sirotem survey. The anomaly has been confirmed and requires

followup exploration and drilling.
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INTRODUCTION

Exploration Licence No. 39/83, covering 44 kmz, was
granted to the Shell Company of Australia Limited on 22nd
August, 1983.

The major target of exploration is massive volcano-
genic base metal sulphides. Within the E.L. there is a window
of Cambrian volcanics and sediments that may represent the

northwest extension of the units hosting the Hellyer deposit.

PREVICUS EXPLORATION

Geopeko had completed a DIGHEM survey, and regional
stream sediment sampling. However, no detailed followup work

was reported.

Work completed by Shell has been reported in two
annual reports to the Mines Department, reference Billiton Report
No's 08.2489 and 08.2887. '

Exploration in 1984 — 1985 consisted of geological
mapping, gridding, ground magnetics and three loops of transient
EM survey. The bulk of the work was carried out in the northwest
part of the licence, in the vicinity of a weak Dighem anomaly,

and a weak stream sediment anomaly.

EXPLORATION COMPLETED 1985 - 1986

The geophysical-based programme was extended to the
southwest to cover the remainder of the non-basalt covered Cambrian

volcanics. The work comprised:

-~ 28.4 line kms of gridding
— 15.5 kms, 300 stations of Transient Electromagnetics
(EM 37)
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- 3.25 kms, 130 stations of Sirotem survey
- 19.3 line kms of ground magnetics
- 97 so0il samples .

~ 'grid based geological mapping.

RESULTS

Geology

The lithologies, stratigraphy and structure outlined in
previous reports is essentially unchanged. Geological mapping
of grid lines has been of limited value due to the extensive

Tertiary basalt cover, and poor ocutcrop.

It is difficult to relate the Cambrian units to any

"of the units in the Mt. Read Volcanics further south. It

is assumed that they are the time equivalents of the volcanic

sequences in the Que River/Hellyer area.

Geochemistry

Three lines of hand auger samples were taken to test
for any response associated with a weak chargeability anomaly
at 9800N. No significantly anomalous values were detected

for the elements analysed for - Cu, Pb, Zn, Mn and Fe.

The results appear to discriminate between different
rock types, and elevated values for Fe and Mn define basalt
soils. Slightly elevated Zn and Cu values are also associated

with the basalt.

The major lithologies indicated from the sampling

‘are basalt and lithic/greywackes. Other lithologies identified

are felsic tuffs, tuffaceous'siltstones, siltstones and some
shales. Only slightly elevated Pb values are associated
with felsic tuffs and micaceous siltstones on 9600N, from
11060E to 11120E.
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An auger sampling programme across a UTEM anomaly
on line 5900N has recently been undertaken. Assay results

are not available,

Geoghzsics

In the last report to the Mines Departﬁent mention was made
of an EM-37 conductor that occurs in the north of the EL on
lines 10600 to 98B0ON. It was unclear whether this conductor
was caused by variablé conductivity and thickness of the
Tertiary basalt, or whether it was a genuine bedrock conductor.
As a result a line of dipole-dipole IP was carried out
(pseudo-section in the last report) which indicated a
chargeability anomaly adjacent to but not coincident with

the EM-37 conductor. The opinion of a consultant was sought
and is attached in Appendix IV. He maintained that the EM-37
response(s) were due to the basalt and the IP also to the
basalt. Since there still remained some doubt, a line of
auger geochemistry was carried out on 9800N across the
window in the basalt (as well as further east to define a
previously detected Pb/Zn soil geochem. anomaly). The
geochemistry results are reported in Section 4.2 of this
report, and they did not indicate any evidence of economic

mineralization.

The EM-37 time domain electromagnetic survey coverage was
extended south from the previously surveyed area (see
Progress Report 23/8/84-22/8/85), and covered the remaining
known area of Cambrian volcaniecs within the EL. Part of

the surveyed area is covered with Tertiary basalt.

Similar survey and recording parameters were used for this
survey, but with wider line spacings of 300 metres (as

opposed to 200 metres). A total of 15.2 line kms was

surveyed on this occasion. Both horizontal (x) and vertical
(z) components were measured. Loop positions are a compromise

between:
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(1) the need for optimum coupling (expected dips 90-60°E);

(2) avoidance of long survey lines (decreased primary
field); and

.

(3) access requirements for the EM-37 transmitter and

generator.

As with the previous survey the Tertiary basalt has a fairly
severe response which-will obscure all but large and shallow
bedrock conductors. The basalt is rea&ily mapped by the use
of ground magnetics since the Cambrian volcanics are {as far
as is known) non-magnetjc in comparison to the magnetic

basalt.

A conductor was recorded on the intermediate EM-37 channels
(6-16=0.58=3.1ms after start Tx turn-off) on lines 5900N

and 5600N at about 12300E. As a result this conductor was
later detailed using a 600x350 metre loop (near edge along
12150E). Sirotem was used for this since a Solo Geophysics
crew was readily available. A MKII receiver with early-
time option was used, with a medium power stand-alone
transmitter. The position of the Sirotem loop was placed
for optimum coupling for a conductor at about 100 metres
depth. The conductor occurs on earlier channels than on the
EM-37 (5-13=0.25-1.25ms after start Tx turn off) and appears
to be shallower. It may thus be caused by a basalt layer

of variable thickness. A ground magnetic survey has confirmed
the presence of basalt (Figs. 5, 6, 7) which generally
correlates with the TEM conductor as plotted on a voltage

plan of the X component (Fig. 8).

Both X & Z components of Line 5900N were replotted on a
linear voltage scale (as with the EM-37 convention). These
are shown on Figs. 9 & 10 and indicate the anomaly at 12350
more clearly, as does the Fraser filtered plot of the 2

component on Fig. 11.
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Decay curve analysis of the anomaly was carried out, with the
povwer curve plot (Fig. 12) having a power of -4.5, very close
to that of a theoretical thin layer (-4.0). The exponential

curve plot (Fig. 13) does not have a straight-line decay

- (@ decay with time constant of only 0.17ms is plotted).

Both these analyses Suggest the TEM anomaly is due to an
isolated thin conductive layer of Tertiary basalt rather than
a bedrock conductor. However, further geophysical medelling,
geochemical sampling and geological mapping are required

before this can be confirmed.
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CONCLUSIONS & RECOMMENDATIONS
The geophysical surveys completed have defined a

moderate EM anomaly in the southern part of the gridded area.

It is proposed to carry out detailed geoclogical
mapping and sampling across the EM anomaly, prior to drill-

testing.
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CRTTLEY RANGE

EXPONENTIAL CURVE

12359€, 58RGN
s - -y - ——
_Fig.noe 13 | rePtaeo s
ENCLNOL. . DRG.NO: e
[ DATE: i AUTHOR:
LR e LFFICES e et

200

¥co



APPENDIX I

SOIL SAMPLING SURVEY

ASSAY RESULTS
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o 005026

! i\ ( K . I
: PRV R . {0y ot v

I Analysis code A1/1,2 Report AC 2786/86 pPage G1

NATA Certificate Order No. 08324 Results 1in ppm
I Sample Cu Pb Zn Mn Fe
I S600N 10440€ 11 18 64 92 2.821%
9600N 10460E 12 .28 60 80 2.371
600N 10480E 17 P22 110 110 5.041%
9600N 10SO00E 7 16 58 54 2.371
I 9600N 10520 9 “8 94 72 3.427
9600N 10540E 7 62 70 42 2.541
9600N 10560E 6 60 62 38 1.841%
I 9600N 10580€ 8 84 64 34 3.281
9600N 10600E 3 14 50 44 2.331
, 9600N 10620E 5 26 T4 44 3.33%
I 9600N 10640E 6 14 56 40 2.371
8600N 10660E 3 16 3s 30 6500
9600N 106B80E 12 44, 145 115 2.521
9600N 10700E 7 28 47 30 1.3817
I 9600N 10720E 5 10 46 38 8050
9600N 10740E 4 20 42 40 1.092
9600N 10760E 5 <S5 37 42 4760
I 9600N 10780E 4 12 12 48 1.111%
‘ 9600N 10800E 3 68 21 24 6400
9600N 10820E 4 54 33 30 1.197%
I 9600N 10840E 5 30 26 34 1.072
9600N 10860E 4 24 11 48 7800
S600N 10880E 5 18 13 44 1.90%
9600N 10900E 7 20 16 36 1.701
I 9600N 10920E 6 22 36 34 1.377%
9600N 10940E 8 22 20 36 2.531
9600N 10960E 7 16 18 58 2.731
I 9600N 10980€ 9 24 24 60 2.671
9600N 11000€ 13 52 70 60 3.461
( 9600N 11020E 14 64 52 135 2.731
9600N 11040E 12 155 49 50 2.221
, > 9600N 11060E (1) 6 110 22 34 1.457
- 9B0ON 118B0E (2} 13 30 34 40 1.62%
S600N 110B0E 28 105 78 140 6.867
9600N 11080E (2) 5 20 16 38 1.30%
9600N 11100E 15 240 46 34 2.241
9600N 11120E 28 130 125 94 5.747
9600N 11140E 7 80 42 26 1.447
9600N 11180E 14 16 72 700 11.67
Detn limit (2) (5) (2} (5) (5)




Q‘f"- ¢ L 005027

Analysis code A1/1.,2 Report AC 2786/86 Page G2
NATA Certificate order No. 08324 . Results in ppm

t ' .
Sample Cu Pb Zn Mn Fe

l 9600N 11206E 19 .92 96 100 5.721
97TG0N 10800E T 20 33 60 1.65%

I 9700N 10880E 15 56 74 100 3.571
700N 1D0900F 12 © 386 40 98 2.90%

9700N 10820E 10 68 44 105 3.06%

9700N 10940E 26 20 35 155 4.10%

I . 9700N 10960€ 7 18 15 60 2,097
9700N 10980E 6 10 11 36 1.97%1
(8700N 11000E (1) . 8 e 18 68 2.541

I( < 9700N TTOUOE 12) 22 20 42 210 4.T61
9700N 11020 82 10 175 2500 13.2%

97G0N 11040E, 50 18 105 2620 12.0%

l 9700N 11060€E - 37 46 52 355 5.421%
9700N 11080E _ 100 6 86 910 15,41

9700N 11100E 78 14 84 1880 12.8%

700N 11120 24 Li 28 285 5.541

I 700N t1140E 110 12 155 1040 15.9%
8700N 11200E 66 22 115 1260 13.5%

9800N 10460E 17 6 52 34 3.68%

I 9800N 10460E 18 24 20 30 1.90%
9800N 10500€ 56 40 42 38 1.29%

9800N 10520E, 35 56 110 475 9.422

I 9800N 10540E 54 64 195 3260 16.21
9800N 10560E, - 82 18 275 1060 12.21

S800N 10580E 50 32 11§ 840 8.50%

9800N 10600E, 52 36 145 710 10.6%

I 9800N 10620E 37 40 135 440 9.821
S9800N 10640E 54 12 115 650 26.51

‘[ 9800N 10660€E 46 36 110 115 8.521
l 9800N 10680E 56 < T 130 86 11.7%
9800N 10700E 42 40 115 355 14.0%

S800N 10720€, 52 36 100 80 10.71
9800N 10740E 30 44 58 64 2.241
800N 10760F, 46 50 66 80 1.671%
9800N 10T80E 11 22 38 58 1.98%
9800N 10B0OE, 6 34 12 12 3220
9800N 10820E 10 28 3o 68 3.4512
<9800N 10840E;, 6 20 23 40 1.301

S800N "1G845E 16 34 64 110 4.75%
9800N 10860E. 13 20 37 52 1.641

I Detn limit (2} (5} (2) (5) (%)



Analysis code A1/1,2
NATA Certificate

t
Sample

9800N 10880E
800N 10900E
9B00N 10920E
9800N 10940E
9800N 10960E
9800N 10S80E
9800N 11000

9800N 11020

9800N 11040

9800N 11060

S600N 11080

9800N 11100

9800N 11120

9800N 11140

9800N 11200

A

8

C

Detn limit

Cu

19
15
KR
12
98
T2
a2z
68
98
56
94
54
49
56

330

68

110

(2)

Report AC 2786/86

order No.

Pb

12
.42
42
28
20
10
12
T0
28
<5
26
14
18
20
12
440
33¢
218

-{5)

08324

Zn

21
94
66
66

110

155
140
115
82
110
12
125
105
88
80
94
13
78

(2)

Mn

22
40
280
495
485
1120
1160
1520
1800
1320
2%
1180
5050
1840
1300
560
185
275

(5]

005028

Page G3

Results in ppm

fe

.251
227
.05%
8.067%
8.44%
13.671 .
12.812
14.97
12.7%
17.312
9.387%.
13.41
10.312
10.61
11.1%
3.49%
1.55%
2.301

o 7 e

(5}
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APPENDIX 11

EM-37 Profiles
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005030

-5

6-10

11-15

16-24

VERTICAL COMPONENT B (2)
, . . )
T T

M

———
L .
el ——y

-1d

=

EM-3/

FIXED
- TRANSMITTER

SURVEY

ELECTROMOTIVE FORCE INDUCED BY
SECONDARY FIELD

TIME CERIVATIVE (F FLLX DENSITY (B)

[ S5cm v |
e |

nenovolts per amp metre squared

TX LOOP SIDES i a4 117885
TSN 121808E
TX LOOP SIZE 60 m X408 m
TXTURN OFF TIME : 2688 micvosecs.
FIRST CATE TIME : 88.5 mtcro;acs.

CURRENT 102 amps
FREQUENCY 125 Hz.
INTEGRATION TIME : 256 cycles
SYNC MODE : CRYSTAL

HORIZONTAL SCALE : {:S02d
SURVEYED BY t RL
DATE : 11/84/1986

® SLRVEYED AND COMPILED BY | PROJECT NO.

GEQTERREX PTY. LTD. 251993

CLIENT : Billiton Rust. Lid,
PROJECT  : Catlsy Range

C?-C.!. FRER i Waratah Tas.
&7 N LINE : BAAERN z
: TX LOOP B
!

Co-235T0




005031

15

&-18

11-15

628

VERTICAL COMPONENT 8 (2
N T B

-

1 2608

-

t

18

-18

e e e —— e e —— e e ——— e

EM-3/
FIXED

TRANSMITTER

SURVEY

ELECTROMOTIVE FORCE INDUCED BY
- SECONDARY FIELD

TIME ERIATIVE OF FLLX DENSITY (B)

{ Lo 5cm
=

nenovolis per emp metre squared

TX LOOP SIDES  :  BAOEN  11708F
' EOMN 121005

TX LOOP SIZE ;6B m X 408 m

TX TURN OFF TIME : 260 microsacs.
FIRST GATE TIME : 88.5 microsecs,

CURRENT : 1.8 omps
FREQUENCY 5 H
INTEGRATION TIME : 296 eyclas
SYNC MODE : (RYSTAL
HORIZONTAL SCAE © 1:5088
SURVEYED 8Y P RE

DHTE P 11/D4/1586

<£§ SIRVEYED AND COMPILED BY

GEQTERREX PTY. LTD.

PROJEET NO.
B5-1983

CLIENT : Billiton Rust. Ltd.
PROECT © : Catley Range
HREG : ¥Waratah Tas,

| LINE . ;g £

TX LOOP )

fo- 57




' LeRAa L L
i |
u 5 s
] . o n J o
: P &l el 4 L:‘ .‘j"""y"‘r’ ;}‘\‘ l
f T i :
| Lzave . * ;
1 o 1’%
I ) e - " PO
i CE 1852 A ST -
| ¥ E e

Qfgb{ w €1626 S P - +

\ " Aﬂf

e £1360 i - .
1 12108 12259 12600

518

11-15

16-28

HORIZONTAL COMPCONENT B (X

= s &
N D I S D
179
i : -t : : : : ; b2
: -108
—
12
} 4 } N 4 } } ¢ } } =! a
*\\\\\‘#_‘F,____ﬁﬂ__h__*__ﬁﬁﬁq////’*“““‘“*-“—-=-ﬁ,, -18
W\/’_//\ 5
F n 1 - + } t f } t -4 2
-5
.

LiHE
FrIOM
T0

STATION SPARCIHNG

4486H
1218d

12880

MIWd REAODIMG =3

MAX READIHG =3

AVG . READIHG =3

E
£

18 mts l1af

61366

|
{
@

Ty
ot
¥}
g

as)
. v
o
ST
v
U VO S

E

g b e

=
-

nanovolts per amp meire squared

{% 005032

EM-37

FIXED
TRANSMITTER
SURVEY

ELECTRGMOTIVE FORCE INDUCED BY
SECONCARY FIELD

TIME DERIVATIVE OF FLLX DENSITY (B)

|

e 8 ocm -

B [t |

TX LOOP SICES BA4@7N 11798E
E5H9EM 121606

TX LOOP SIZE  : 600 m X 400 m
TX TURN OFF TIME : 260
FIRST GATE TIME
CLRRENT
FREQUENCY P Ha.
INTEGRATION TIME @ 256 eycles
SYNC MOCE : CRYSTA.
HORTZONTAL SCALE : 1:5092
SURVEYED BY & RA

DATE : 11/B4/1966

mlerosecs,
: 88.5 microsecs.

15D amps

Kk SURVEYED AN COMPILED BY PROJECT NG

e GEOTERREX PTY. LTD. 85-1993
CLIENT  : Billiton Bust. Ltd.
PROJECT 7 Catley Ronge
AREA D Werateh  Tae.
LINE 448N %
XL 1§

To-25T0



A M mMaA

G

1 . : 1

A

STHTION SPACING

f';\'\ Mﬁw ol
FoT

REARDING

) . ;Y

READIHNG

. b, i g e v o e mm dm e mir o

-1

11-15

16-22

12200E

12359

123006
124006
125006
12600

L RERDING

“12608

HORTIZONTAL COMPONENT

1 200F.
{2000F

{2700

-

.

)]

c'\

1 00503

EM-37

FIXED
TRANSMITTER
SURVEY

ELECTROMOTIVE FORCE INDUCED BY
SECONDRRY FIELD

TIME DERIVETIVE (F FLUX DENSITY (B

5em

A
Y

TX LO0P SIDES  :  2428AN 11700E
A50AEN 121888

TX LOOP SIZE

i 6BF m X 408 m

nenovolis per amp metre squered

e e e e e e e e e e e e e e e — — — {21§)E

o

TX TURN OFF TIME :
FIRST GATE TIME
CURRENT

280  microsecs.

: 88.5 mlsrosecs.

: 1.0 emes

FREQUENCY 0 5 Ha
INTEGRATION TIME : 256 cycles
SYNC MODE : CRYSTAL
HERIZONTAL SCALE : 1:5€id
SURVEYED BY i R

BATE : 11/84/1988

G

SURVEYED AND COMPILED BY
GEQTERREX PTY. LTD.

PROJECT NO.
85-1993

k.

CLIENT D Biiliton Bust. Ltd.

1| PROJECT : Catley Range

ARER : Waratah Tas.
JLINE : BA7GEN X
T LOOP HE

Ro- 2570




o

o ) . - - T u———
P ‘“7‘ ' )
(VA ) i LINE SEGON
J FROM 11708 E
I -+ : * : T0 12800 E
) 1 : . "STATION SFACIHMG 16 mts
"ﬁ ,
| B ) B . P s v TH READING => 61989
' e ] A= oW * - :
L VS s Raan e MAX READING => 62104
N ' - ' . CAVG.READING => ... 62812 105034
172 ) 11350 12260  1245@ . 12766 o - 00503
HORIZONTAL COMPONENT B (X)
| s o 8 g g S g s & :
;‘ & o B S & s 3 & &
| . - E M - 5 7
| FIXED
| TRENSMITTER
[ SURVEY
@ I
| - ELECTROMCTIVE FORCE INBUCED BY
; { SECONDARY FIELD
=5 : T TIME DERIVATIVE OF FLUX DENSITY (B)
|
I -5B
| 1
3
| g
| T g
5 %)
[ T @
e pal
| 6-12 L i : : e L e N o 2
i l T T 3 t3 b > 5 &m .y
l - o | 1
e :
% : ;L TX LOOP SIDES PAATIN  11P0E
- ESO0EN 121808
| L W i § TXLOOP 812 ¢ €08 m X 480 m
| W ' S | TX TURN OFF TIME : 2680 microtecs.
- d -
11-15 lr S e e s S e S | FIRST GATE TIME : 8.5 microsecs.
| ] CURRENT : 18.3 anps
| ' FREGUENCY 25 He.
{ INTEGRATION TIME : 256 oycles
| SYNC MODE : CRYSTAL
| % HORIZONTAL SCALE : 1:5S00@
‘ SURVEYED BY : RIL
16-20 | L
— = CATE T 10/64/1986
| . SLRVEYED AND COMPILED BY | PROJECT NO.
25
I GECTERREX PTY. LTD, £5-1993
|
‘ CLIENT s Bliliton Bust. Lid.
| PROJECT @ Catloy Rangs
.[ AREA } Warateh Tas. ‘
Lo LINE : g5ogeN X
sooo~/
- X LOP ;6

Lo- 25T




005025

VERTICAL COMPONENT B (Z)

12200k
12308E
124908
125088
1 2600E
1 2780k
12800E
12008E

M-5/

FIXELC
TRENSMITTER
SURVEY

ELECTROMOTIVE FORCE INDUCED BY
SECONDARY FIELD

TIME DERIVATIVE OF FLUX DENSITY (Bj

104

L
(]

-8

18

610 e 5¢m

4
=

TX LOOP SIDES  :  B440AN 117025
gSOPBN 121006

TXLOOP SIZE  : 608 m X 408 m

TX TURN OFF TIME : 268  microsecs.

FIRST GATE TIME ! 88.5 microsecs.

CURRENT 2 10.3 omps

FREQUENCY £ 25 He.

INTEGRATION TIME @ 256 cyeles

SYNC MCDE : CRYSTAL

HORIZONTAL SCALE : 1:5000

nenovolis per emp metre squared

11-15

=

o e T ey SURVEYED BY : RAL

18"‘% T T T T T T H ﬁ : DRTE M 1@/@4/1988

}1
;
;
|

4.25 SURVEYED AND COMPILED BY PROJECT NO. -
' GEQTERREX PTY, LT0, 85-1993

CLIENT D Biiliten Rust. Lid.
PROJECT : Cotley Ronge

ARER } Warateh Tas.
LINE = 7

soaon
X LOOP B

Fo -25706




23]
[hd
—t
[2N]
L

[}
[i)]
=
=l
%)

- 6z@14

41 1 j | 1 !
: |
o S36HH |
LD _— - ] l A l L INE SIGEN |
i ¢ ; .
¢ ! i jE#“H . {! F FROM 11480
i “ L ,_" 1 % A 24 " fa W T v ) - P
i /"'! ! W‘s’ ) N '}’{ Mot k'»(!‘ k%«hwﬁrﬁﬂ'wwﬁw "‘“"*-j }'A}__;.-Mﬁ*" T e ey TPIFTR TS ,.? Meppurttts T 12884
% s . R ) . ; STATION SPRCIK
7
b !\""r : : . ) ) MIN RERDING =>
{ %J MAY READING =3
- | — ' —* ‘ AYVG  READING =3
11400 11650 t1se@  tztse 12468 12650
5 HORIZONTAL CCMPONENT B (X) |
g : : : : 5 A Z. A : § s CM—37
B FIXED
TRENSMITTER
SURVEY
- ELECTROMOTIVE FCORCE INDUCED BY
SECONDARY FIELD
1-5 @ TIME CERIVATIVE OF FLLX JENSITY (B
~128
]
(53]
S
i..% g S
) g 00503
)
Fo.
6-18 : : : b : : i : } : ; ' . . e p— : e ¢ -8 2 - 5 om J;F
3
=20 p=
M\ 5'3‘_3_ TX LOCP SIDES goETAN \100aE
» @e200N  11400F
o | TXLOOP SIZE G2 m X 408 m
—— —— — 3 >
T - S | TX TURN OFF TIME : 330  micrasecs.
——— el
11-15 i T ; i — : ; T : : } — 4 4 F } — — 2 < | FIRST GATE TIME : 88.5 micvosecs,
CURRENT : 09,1 amps
-3
FREQUENCY 2 25 He.
INTEGRATION TIME i 258 oyeles
| SYNC MODE ¢ CRYSTAL
\/\//W — T x HORIZONTEL. SCALE : 15002
\/\/”_\/—M SURVEYED 8Y P RAL
1628 —— P —— ] OATE : @5/04/1988
o | SURVEYED AND COMPILED BY | PROJECT N
: GEGTERREX PTY. LTD, 85-1993
CLIENT PBilliton Aust. Lid.
PROJECT : Catley Range
ARES I Warsteh Tas.
LINE 537N X
TXLOOP 5 S

Gb-257%




B-18

115

1628

117P8E

116089E

11980E.

12080

VERTICAL COMPONENT B (2)

12108

122085

123088

1248

W
ol
———

1264085

127680E

12608t

s

f

-

-

ST

© 1

-

005037

EM-3/

FIXED
TRANSMITTER
SURVEY

ELECTROMCTIVE FORCE INDUCED BY
SECONDRRY FIELD

TIME DERIVATIVE OF FUX DENSITY (B)

5cm

Y

TX LGOP SIDES

Tx LOOP SIZE

nanovolts per amp metre squared

| FIRST £ATE TIVE

G530ON  11P0E
BE20EN  11480E

P m X400 m
TX TURN OFF TIME :

30 microsess.

; 88,5 mlcroeacs,

| CURRENT : B9.1 amps
FREQUENCY £ 25 Hz.
INTEGRATION TIME : 256 cycles -
SYNC MOCE : CRYSTAL
HORIZONTAL SCALE : 1:5008
SLRVEYED BY : RIL
DATE : 08/@4/1986

SURVEYED AND COMPILED BY
GEQTERREX PTY. LD,

- PROJECT NO.
B5-1993

JTX LOP  : 5

CLIENT ! Billiton Aust. Lid.
PROJECT & Catley Range

AREA ! Warateah Tes.
LINE ; B5388N Z

Bl - X571




— i

— e

——,

= i i CGR
sﬁ,r»MW”%’*“‘HML“W?“M x”ﬂ;r"‘"’*‘vj‘,j’:‘*“}\*x’u L ,’;‘k o v ff\l i( gy oh gy : _ LINE SEEBAEH
¥ DA AR ANC N T o i _
Y ; ,FROM 11430
. - ' : ' T0 12806
) ) n R . STATION SPACING
MIH READING =3
-l L 1 A L
; MAX READING =3
@ ‘ ' - ' ’ AVG.READING =
i g | I K =
| 11658 itsee 12158 12406 12658 :
HORIZONTAL COMPONENT B (X]
! E
Q 5 = = = S g s = S| = s = S S |
53] [a] ™. O cl‘{g) — o~ Ixp] =t 1] [ca} ™~ &8O !
& = = = = = £ o o & ™ o s o S V)
S 3 FM-37
j i
FIXED
TRANSMITITER
e SURVEY
00 FELECTRCMOTIVE FORCE INBUCED BY !
SECONDARY FIELD
1-5 : : = : == 2 TIME DERIVETIVE OF FLLX CENSITY (R}
-3
-
® |
— I
g ;
j {
(= ms bl
200 @ 005038
e -
E-18 % Y T T T T 1 — Eg—i —— T i @ é L 5cm i H
[~ -
o :
208 g
5 | TX LOP SIDES gSEON  11BOCE
(a1
@ 262008 11487
——— = | TX L00® SIZE D900 m X 428 m
i@. >
——————— . —_— . 2 | ™ TURN OFF TIME ; 308 microsecs,
—_— — &
11-15 ; : , } === } : , : : : : ; == . f : == i 0 < | FIRST GATE TIME : 88.5 microsecs,
CURRENT 23,1 ames
-12
FREQUENCY £ 5 He.
INTEGRATION TIME & 256 cycles
SYNG MODE : CRYSTAL
25 HORTZONTAL SCALE : 1:5023
SURVEYED BY DRI
16-28 4 e DATE : @5/04/1286
e |\ SURVEYED A0 COPILED BY | PROJECT NO.
‘ 85~1393

i 1 | GEQTERREX PTY, LTO.

CLIENT : Billiton fust. Lid.

SROECT  : Catley Range

FREA ! Waratoh  Tes.

LI A X !

CTLEP 0 5 ;

O3 T4

%o - 576




o0

6-18

11508:
11620E
11708
11602E
11892E

VERTICAHL

12008t

COMPONENT

121948
12200

—

12302E
12400E
12500
12600€
12700E
- 12800E

TRANSMITTER
SURVEY

005039
EM-3/

FIXED

FLECTROMOTIVE FORCE INODUCED BY

SECONDARY FIELD

TIME CERIVATIVE OF FLLX DENSITY (B)

5cm

nanovolts por amp metre squared

TX LOCP SIDES
TX LOOP SIZE
FIRST (HIE TIME
CURRENT

FREQUENCY

SYNC MODE

HORIZONTAL SCALE :
i RIL

SLRVEYED EY

1 DATE

Z5308N 11822E
6208N 11429F

P W m X 488 m
TX TURN OFF TIME :

38 microsecs.

! 88.5 microsecs.
8.1 anmes

125 He
INTEGRRTION TIME @

256 cycles

: CRYSTAL

1. 50008

: 23/84/1986

SURVEYED AND COMPILED BY
GEQTERREX PTY, LTD,-

PROJECT ND.
851893

5

CLIENT ; Btlliton Oust. Ltd.

PROJECT ; Catley Range

| ERER | Warateh  Tas.
CLINE : BSBUEN :
TX OGP : S

2 - 2576




626748

&-1d

1629

AN

LINE : S%@aN
FROM : 11486
Ta . 1284
STATION SPACIN
MIN READING =5
MAX RERDING =)

4 1
- - AVG . READING =>
11658 11200 , 12150 12400 12650
¥ — 2 . . - i
HO NTAL COMPONENT B (X3 o7 |
2 a = @ & & S N 5 & A & 0 &
I T T S N R BL BN N R I | FM-37
S § TRANSMITTER
_ 570 ELECTROMODTIVE FORCE INDUCED BY
- SECONDARY FIELD
— ey LD 1 TIME DERIVETIVE OF FLLX DESSITY @®i
=
2 i
— .
g ,
- = 5040
D
) —_
T —T T T + ] | g l It< 5¢cm ‘—i‘—{
] o
-508 £
Ei PTHLODP SIDES ¢ BSIEN 122
@ Acz0N 114827
o | TALOOP SIZE D S00 m X 48D m
27 >
2 VTL TURN OFF TIME & 328 microsecs.
< B
i e | 4] S ! FI=ST GSTE TIME @ 98.5 microzecs.
et at 81 ames
37
P FREQENCY : %5 He.
INTEGRATION TIME @ 256 sycles
L ar WnE : CRYSTAL
- PERTZONTAL SUALE @ 15382
PR ERVEYED BY P RIL
t b ETE : @6/BA/195C
s San] SCRVEYED 6D COMPILED BY | FROECT ',
' ‘a2 GEQTERREX PTY, LD 55-1993
LT R liten Sust. Lid,
PFRDECT : {atley Range
iC":fi:- . Waraiah | Tas.
CLNE N X
T4 L0 5

%6 - 576




-

£-13

11-15

11502E
11608t
11708E
112026

VERTICAL COMPONENT

119¢0F
120088
12100k

12206
12283
124086
125081
12600
127038
125080E

b~

tM=-3/

FIXED
TRENSMITTER
SURVEY

ELECTROMOTIVE FORCE INDUCED BY
SECONDRRY FIELD

TIME DERIVATIVE OF FLUX DENSITY B)

005041

5 cm

TX LOOP SIDES

X LOOP SIZE

|
nanovelts per amp metre squared

FIRST GATE TIME
CURRENT
FREQUENCY

g SYNC MODE

| SURVEYED BY
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GEOPHYSICAL EXPLORATION CONSULTANTS PTY. LTD.

Suite 106. 104 Mount Street, Heidalberg, Victoria 3064 Telephone (03) 459 0533
Telex AA 30625

6th September, 1985

Mr N. Hungerford,

Billiton Australia,

570 Bourke Street, -
MELBOURNE. VIC. = 3000

Dear Nigel,

Cattley Range T.E.M. data

On studying the EM37 data and Protem plots from Cattley Range, my opinion
is that each of the main TEM responses reflect the basalt., My reasoning follows.

Vertical component EM37 profile - line 9800N

Zones A and B and C are consistent with responses due to wide conductive

zones. The main features of the responses, seen more clearly on the Protem
plot of the vertical component, are:-

(i) The migration of the inflection point of the cross=over response
from the edge of the conductive zone - edge of A is at around
10775E while the edge of B is around 11050E - outwards into the
conductive patch, and

(ii) the trough shape character of the response.

For zone A, the return roll-over at around 10475E may reflect the return

current flow expected from horizontally induced current flow in a conductive
patch,

The solid bars shown as zones A and B represent my interpretation of
the probable extent of each conductive patch. The correlation with the
magnetic interpretation is reascnable.

On the Protem plot, the strong roll-over at early times (in the negative

region of the plot) around 10775E is typical of current channeling. Likewise,
zone B shows similar behaviour.

Note also that the EM37 plot shows evidence of zone C, a weakly
conductive patch east of B. .

One big disadvantage of log-linear plotting of fixed loop TEM data is
highlighted by the Protem plot. The distortion of inflection points due to
the large plot height between +10 and —IOnV/amp.m2 is drastic and may cause
difficulty in reconciling the two data plots.

.o /2.



Horizontal component profile — line 9800N

¢ . . . R .

‘ Whereas the vertical component shows inflection migration, the horizontal
component data shows peak migration. This is most clear for zone A and
complements the features discussed above.

Note that the power decay curves for stations 10650E and 10400E both
asymptote to t~* confirming a predominantly layered environment.

I.P. pseudo section - line 9800N

Although less resolving than the TEM data, the apparent resistivity
pseudo-section shows clear evidence of a conductive zone between approximately
10600E and 10750E (zone A). The coincidence of this zone with the basalt
patch (as indicated by the ground magnetic profile) is quite clear. Zone B
is not clearly indicated because of incomplete coverage and/or too large a
dipole size. ' ) '

The cause of the chargeability anomaly is probably a weakly chargeable
(pyritic ?) zone within 100 metres from the surface between 10900E and 11000E.
It may lie within a thicker section of basalt, or underneath the basalt.

Note that weakly pyritic layers, and clay layers, are not uncommon within the
Tertiary basalts. .

I trust the above comments improve your assessment of the data. Please
contact me if you'd like to follow up any of the matters I've raised.

Best regards,

e

GUIDO STALTARI

GS:MI
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