
005001

REPORT NO 08.3410

COpy NO

-

BILLITON AUSTRALIA, THE METALS DIVISION OF

THE SHELL COMPANY OF AUSTRALIA LIMITED

E.L. 39/83 - CATTLEY RANGE

Progress Report on Exploration for the Period

23/8/85 - 22/8/86

N. HUNGERFORD

15th July, 1986

AUTHOR D.B. HALL

DATE

DISTRIBUTION 1. Department of Mines

2. Bi11iton, Melbourne

3. Billiton, Devonport

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1­

2.

3.

4.

5.

CONTENTS

SUMMARY

INTRODUCTION

PREVIOUS EXPLORATION

EXPLORATION COMPLETED 1985-86

RESULTS

4.1 Geology

4.2 Geochemistry

4.3 Geophysics

CONCLUSIONS & RECOMMENDATIONS

References

Appendices

005002



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

005003

LIST OF FIGURES

FIG. NO. DRAWING NO. TITLE SCALE---

I LD 51/1014 Location Plan 1:50,000

2 LD 51/1012 Grid Plan 1:20,000

3 LD 51/1017 Geological Interpretation 1:20,000

4 LD 51/1019 Geophysical Summary 1 : 2,000

5 LD 51/1023 Ground Magnetics - 1:10,000
Stacked Profiles

6 LD 51/1022 Ground Magnetics 1:20,000

7 LD 51/1024 Ground Magnetics - Contours 1:5,000

8 LD 51/1025 Sirotem - X-Compo Contours 1:5,000

9 5900N - Si.rotem - X Profile 1:5,000

10 5900N - Sirotem - Z Profile 1:5,000

11 5900N - Z Compo Filtered 1:5,000

12 5900N - Power Curve

13 5900N - Exponent ia 1 Curve



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

005004

SUMMARY

The survey area has been extended south from the area gridded

in 1984 - 1985, to cover the southern exposed area of Caplbrian

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

2Exploration Licence No. 39/83, covering 44 km , 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.

PREVIOUS 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 Bi11iton 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 soil samples

grid based geological mapping.

4. RESULTS

4.1 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 outcrop.

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.

4.2 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.

4.3 Geophysics

In the last report to the Mines Department mention was made

of an EM-37 conductor that occurs in the north of the EL on

lines 10600 to 9800N. It was unclear whether this conductor

was caused by variable 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 !ast 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 volcanics 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 90-600 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-~ill obscure all but large and shallow

bedrock conductors. The basalt is readily mapped by the use

of ground magnetics since the Cambrian volcanics are (as far

as is known) non-magnet~c 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 12350E

more clearly, as does the Fraser filtered plot of the Z

component on Fig. 11.
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Decay curve analysis of the anomaly was carried out, with the

power curve plot (Fig. 12) having a power of -4.5, very close

to that of a theoretical thin layer (-4.0). !he exponential

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

(a decay with time constant of only O.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 modelling,

geochemical sampling and geological mapping are required

before this can be conlirmed.
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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 geological

mapping and sampling across the EM anomaly, prior to drill­

testing.
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I Analysis code Al/l.2 Report AC 2766/66 Page Gl

NATA Certificate Order No. 0632~ Results in ppm

I
Sampl,e Cu Pb Zn Hn Fe

I 9600N 10440E 1 1 18 6~ 92 2.621-

9600N 10460E 12 26 60 80 2.37Z

9600N 10480E 17 ,C 22 110 1 10 5.041-

I 9600N 10500E 7 16 58 5~ 2.371.

9600N 10520E 9 48 9~ 72 3.421-

9600N 10540E 7 62 70 42 2.541-

I
9600N 10560E 6 60 62 38 1.841-
9600N 10580E 8 84 6~ 34 3.28%

_.'
50 44 2.337-9600N 10600E 3 14

9600N 10620E 5 ~ 74 44 3.33%

I 9600N 10640E 6 14 56 40 2.3H
9600N 10660E 3 16 35 30 6500
9600N 10680E 12 4 ~. 145 1 15 2.521-

I 9600N 10700E 7 28 47 30 1.387-
9600N 10720E 5 10' 46 38 8050
9600N 10740E 4 20 ~2 40 1. 09%

I
9600N 10760E 5 <5 37 42 4760
9600N 10780E 4 12 12 48 1.117-
9600N 10800E 3 68 21 24 6400
9600N 10820E 4 54 33 30 1.197-

I 9600N 10840E 5 30 26 34 1.077.
9600N 10860E 4 24 1 1 48 7800
9600N 10880E 5 18 13 44 1 .90%

I
9600N 10900E 7 20 16 36 1.707-
9600N 10920E 6 22 36 34 1.377-
9600N 10940E 8 22 20 36 2.53%
9600N 10960E 7 16 18 58 2.73%

I 9600N 10980E 9 24 24 60 2.6H
9600N 11000E 13 52 70 60 3.46%

( 9600N 11020E 14 64 52 135 2.73%

,L, 9600N 11040E 12 155 49 50 2.22%
9600N 11~OE ( 1 I 6 110 22 34 1 .45 %
9600N 11 OE ( 2 I 13 30 34 40 1 .62 %

I
9600N 11~OE ( 1 I 28 105 78 140 6.86%
9600N 11 OE ( 2 I 5 20 16 38 1.307.
9600N 11100E 15 240 46 34 2.24%
9600N 11120E 28 130 125 94 5.747-

I 9600N 11140E 7 80 42 26 1. 44%
9600N 11180E 74 16 72 700 11 .6%

I Oetn limit ( 2 ) ( 5 ) ( 2 ) ( 5 ) ( 5 I

I
I
I
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~('~~\ ( 005027
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( (~ " , ( i ,,( (-~ ,(

I
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I Analysis code Al/1,2 Report AC 2786/86 Page 62

I NATA Certificate Order No. 08324 Results in ppm

t

I Sample Cu Pb Zn Mn Fe

9600N 11200E 19 92 96 100 5.12X

9700N 10800E 7 20 33 60 1 .657:

I 9100N 10880E 15 56 74 100 3.5H

9700N 10900E 1 2 36 40 98 2.907:

9700N 10920E 10 68 44 105 3.067:

I 9700N 10940E 26 20 35 155 4. 107:

9700N 10960E 1 18 15 60 2.091----.Jt1 0 ON 10980E 6 10 1 1 36 1.9B

Ie
>Jl100N 11000E (1) 8 J8 18 68 2.541-

.j 9700N flOOOE T21 22 20 42 210 4.767:-
9700N 1102010 82 10 175 2500 13.2X
9700N 11040E. 60 1~ 105 2620 12.07:

I 9700N 11060E' 37 46 52 355 5.42X
9700N 11080E. 100 6 86 910 15.47:
9700N 11100E 18 14 84 1880 12.87:

I 9700N 11120E 24 44 28 285 5.54Z
111 'OE· 1040 15.91-9700N 110. 12 155

9700N 11200E. 66 22 115 1260 13.5%

I
9800N 10460E 17 6 52 34 3.687:
9800N 10480E 18 24 20 30 1. 907:·9800N 10500E 56 40 42 38 1 .297:
9800N 10520E, 35 56 170 475 9.427:

I 9aOON 10540E 54 64 195 3260 16.2X
9800N 10560E, 82 18 275 1060 12.2X
9800N 10580E 50 32 115 840 9.907:

I 9800N 10600E, 52 36 145 710 10.6%
9800N 10620E 31 40 135 440 9.821-

I(
9800N 10640E. 54 12 115 650 26.57:
geOON 10660E 46 36 110 115 8.521-
9800N 10680E 56 34 130 86 11 .7 Z
9800N

,
10700E 42 40 115 355 14.01-

9800N 10720E 52 36 100 80 10.77:

I 9800N
,

10HOE 30 44 58 64 2.247:
9800N 10760E. 46 50 66 80 1 .67 X
9800N 107aOE 11 22 38 58 1. 987:

I
9800N 10800E. 6 34 12 12 3220
9800N 10820E 10 28 30 68 3.451-

.(seOON 100;"0£\ 6 20 23 40 1 .,30 X

I
9800N-'lo84SE' 16 34 64 1 10 4.157:
9800N 10860E 13 20 37 52 1.64Z·

I Detn limit ( 2 I ( 5 I ( 2 ) ( 5 ) ( 5 I

I
I



Analysis code AlIl,2 Report AC 2186/86 Page G3

NATA Certificate order No. 08324 Results in ppm

I
Sample Cu Pb 2n Hn Fe

9800N 10880E 1 12 21 22 1 .25%
9800N 10900E 19 ,: 42 94 40 3.22%
9800N 10920E 15 42 66 280 4.05%
9800N 10940E 31 28 66 495 8.06%
9800N 10960E 12 20 110 465 6.44%
9600N 10960E 96 10 155 1 120 13.6%
9800N 11000 12 12 140 1160 12.8%
9800N 11020 82 TO 115 1520 14.9%
9800N 11040 66 26 92 1800 12.1%
9800N 11060 98 <5 110 1320 11. 3%
9600N 11060 56 26 12 325 9.36%
9800N 11100 94 14 125 1180 13.4X
9800N 11120 54 HI 105 5050 ;10.3%
9600N 11140 49 20 88 1840 ' 10.6%
9800N 11200 56 12 80 1300 11. 1%
A 330 440 94 560 3.49%
8 68 330 13 185 1.55%
C 110 215 18 215 2.30%

Oetn limit ( 2 I ( 51 ( 2 I ( 5 I ( 51

I
I
I
I
I
I
I
r
I
I
I
I
I
(

I
I
I
I
I
I
I

»i
, /

( L~ I '," ' J :.
·n(:;(~;(

005028
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APPE!lllIX II

EM-37 Profiles

005029



005030
,

IVERTICRL COMPONENT B (ZJ I

\

* ~ m ~ ~ ~~ ~ ~ EM-37- - . -
., FIXED

TRRNSMITTER
SURVEY

[
ELECTROMOTIVE FORCE INDUCED BY

fSF, I SECONORRY FIELD
1-5 "Sq I ! TII'£ lIRIVRTIVE (F Fill( iE'OI~ (BJI I I : I

i

I/ I -d

7
Q)

I ...
<l
::l.,.

,i 0-

f:.
, '"

I I
Q)...

6-10 - 5cmJ I I I I I I -: I : I Q)

I- -Ii S
, 0-

S
<l

... TX L()(P SIDES ~ 11700EQ) :- 0-

0) : I'&llDl 1210llE-~ TX LOCI' SIZE : 600 .. X 400 ..0

t:,
>
0 TX l1.RN lFf T1t£ : 26Il mLcY'osecs.

I
c:
Cl

11-15 I I I I I I I I 1% I I c: .IRST GATE TIME : 88.5 mI.C'f'OUC9.
I'· Ii ClmENT : II.0 OIl'f'G
I

FREIl£ICY :25 Hz.

INTEGRHTI~ T1t£ : 256 C1cl••

SYNC tm: : CRYSTR.- - HORIZONT'l. sa:u: : \:5000-
t:~- SLRVEYED 8Y : FU.

t - :
16-20 I I I I I I I I I I I DATE : 11/04/1986

-.25 ~ ~
SLRVEYED fm CCl'f'ILED 8Y PROET ~.

GEOTEmEX PTY. LTO. 85-1993

CLI8'IT : 8IlHI." fbI. LId.

PROET : Co.llH Ron;.
•

<P~
"

mEA : WaTO.loh T....Co
\

L1~ : ~ Z

TX LOOP : 6
,~

!

'8'~ - ~'5'1\a



005031
VERTICRL COMPONENT B (l)

~
~ ~ • ~ ~ ~ • ~ EM-37~ N £! ... ~- - -

I
I ...

FIXED
I TRRNSM ITTERI !

I SURVEY
I
I

[
ELECTROMOTIVE FORCE INDUCED BY

I /'
~J.

SECONDRRY FIELD
1-5 I "" T1I-£ llR1VRT1VE IJ' FWX WSIn (BJ II I

I. I
II

C===: -c II Q)

I- ....
I <S

;j

I <T

t~
'" iI ,
Q) ,

I
.... I

EH0 -L 1
1:::::= ~ 1

~ ~
1 1 I!_: 1 I : I

:10

Q) 5cmE ,.. ..,
I 0-

E
I <S

I -- ....
T)( LOCf' SUES ; 044lDl l1/1lilE IQ)

I ----- - 0-

I
'"

: I'J5l'm\I 12100E
I I -- ! - T)( LCXP SIZE: :600mX4l'lI!lmI 0

t:.
>

I -- 0 T)( ltRN IFF TIME :26llc mlcTosec'S .

I <S
11-15 I I I I 1 1 I I I. 1 I 1 I 1 c FIRST GATE THE : 88.5 mlcTo$'c,.1 1

:
I ClIlRENT : It.0 """.

I FREIJ..eO :25 Hz.
I .

INTElJlRTIlll TUE : 256 eye 1..
1

SYNC rulE : CRYSTR.- I------ ! 1'ffi1100R. SCFLE : I: S000--- t:
a

SLRVEYED BT : R.l

: -
~16-2l!I I I I I i i i i i i i I I I GATE : 1I/Il4/1986

-.25 ~~
SLRVEYED FKl ClJ1>ILED BT PROJECT NO.

GE01£RREX PH. LTO. 85-1993

a..IENT : Blihlon IWaI. Lid.

d"l-.:l PRO.£CT : Co.ll.y Rong.

\~ !'IlE.q : W.....loh T....
T)( LllP LU£ . : l!471lltl Z

.,.'

T)( LOCf' : 6 I
.-



E

E

1 e (,H!" I
613~)61

I
f .;:.Q":o'.:- I

(:~~l;;li: I 0 {) ~ Q3 2j, _: 1~ l.L.llL..<L.1,,'----"'~ ~

1280';'

12100

MAX READlt4G "'>

L t 14 E

STATIO!4 SPACIHG

TO

AVG. READ I IlG "'>

1'1H4 RE:,\OING "'>

F R(I ~1

'IU

B (X)

... ,,,.. I .. I 4t

--'-----It" I

,
, I

-.----'----+--.1
---------'- .

12350 12600

HORlloNTRL COMpONENT

___________•._L.....-..... ...,.;..__-'-

'I _.~__
....."'y' "-'""-'-+._-_.---"-
t --~L-, """,--

I r-----l\r-i

I
i '--i,L
f-. -11- -'- -------'-- .----

I! 21 0 13

, t;293C1
I
I
I 6;::604I .))

I
I 'I

I 62278
• EO

I
I :E 6 1 952
I

\;)~~
I .J:

I 6 1 626
I LeI

I
I f' 1 300------.-') -'
I
L

J

1-5

llll li:i li:i llll ~
"-J

IS> iJI ~

'" '" '"' Ri co
S:! S:! S:! ('oJ S:!-

-
I.

EM-37
FIXED

TRRNSMITTER
SURVEY

ELECTROMOTIVE FORCE INDUCED BY
SECONDRRY FIELD

Tlt-£ CERlVATlVE (f FLUX D:N3!TY IB)

&-leJ

--------~----------

~~~~IC0
[ -10

5cm

TX TURN OFF TIME; 260 mLc"osecs.

FIRST GATE TIME : 88.5 mLc"o.ec••

6 TX LOOP SIDES
0..

04400N 11700E

05000N 12100E

: 600mX400m

; 25 Hz.

; 11.0 dmpS

TX LOOP SIZE

CLIlRENT

FREQUENCY

'"~­o
>
o
c
<l
c11-15

INTEGRATION TIME: 256 cycles

: CRYSTRL

; 6

SYNC MOOE

SLIlVEYED 8Y : RJL
IDRTE : 11/04/1986

~~
SURVEYED RND COMPILED 8Y PROJECT NO.

GEOTERREX PH. LTD. 85-1993

CLIENT : BLlhlon Rust. Ltd.

PROJECT : C~t ley RMge

ARER : W~"~loh To.s.

LINE : 04400N X
I

I TX LOOP

1 HORIZONTRL SCALE: 1:5000
I

t
..

~F§::'l=r::::'i--;:;~i~~~~~§j§~t';;;;;?s;jij;;·i-------41 0

-.25

16-2eJ



005033

LI NE 4 7l:Hlt~

"'- FROM 121130 E,..,
TO 128(Hl E

STATIDN SPACING 10m ~ s

111 N READIt~G =) 61997

MAX READING => 62(135

AVG.READING => 62'1314

621320

62(11 (I

L"------"<-\~ .\~t\.,-,---./_-'---_6200(1 r-b--~
•

t.l_S 9°112 1~~-----=----.L..1-2--3-5""0""""·--- --=--.......1-2-6-13-13-----

HORIZONTAL COMPONENT B (Xl

If! 62030

i
!
i

I
I
!

BV'
I 1

PROJECT NO.
85-1993

117Ql0E

x

Scm

Ql4400N

; CRYSTfL

1il5000N 121lJ0E

; 600mX40Qlm

: RJL

: t1/04/1986

EM-37
FIXED

TRRNSMITTER
SURVEY

: 04700N

I"

SURVEYEC AND COMPILEC BY
GEOTERREX PH. LTD.

Tltt CERIVRTlVE (F FL~ [BIBJT( IS)

ELECTROMOTIVE FORCE INDUCED
SECDNDRRY FIELD

HORIZONTfL SeRLE; t: 5000

CLIENT : BLIHton Aust. Ltd.

PROJECT : Cat ley Range

INTEGRATION TIME: 256 cycles

TX TURN OFF TIME; 260 m'c"osecs.

FIRST GATE TIME : 88.5 m'c"osecs.

CURRENT : 11. 0 OllIpS

FREQUENCY ; 25 Hz.

SYNC MODE

TX LOOP SEE

TX LOOP SIDES

SURVEYEC BY

DATE

,LINE

'"E
~
<S f-----------------

'"­~
o
>
o
c
00
c

t.1J !tJ ~
w

~ ~ !tJ !tJ~ <Sl
<Sl <Sl <Sl <Sl

2! ~ "'" lD <D "- "" ElN N N s::i N-

-----------~--------~--~

------------------

~
N-

1&-20

1-5

11-15

1>-10

TX LOOP : 6



1
21362

1
21338

121314

11990

l.. _...,

.. .•..!
I , I ,

\{~(J LINE , 5eeON
I

" FROM , 117130 E
I , ,

TO 1281211" E,

'S'TATION SPACING , Ie lilts

~\ , V' ," ",c~" A,b I
lI"IlI~> -""'"

T !~ READING => 61999
¥. , ._-

, \y",-"..? V .............~ . u;(JkW "--_.........",.."'_.r--_... MAX READ I t~G => 62104

11171313

I I I ,
62012 OO~)O34. A V G . READ I t~ G =>

.1119513 122013 124513 . ,. 12700 .' .. ,
'.'. HORIZONTRL COMPONENT 8 (X 1!

;

! "
~

w
~ ~ ~ ~ ~ ~ ~

.
~ g;J ~

'S>

N "" '"' '" ro
S:l EM-37S:! S:! N S:! S:! S:! S:!- -

I
,

I L FIXED..
[ TRRNSMITTER, I SURVEYI ---£I
I ELECTROMOTIVE FORCE INDUCED BY

I - /

[:
SECONDRRY FIELD

1-5 7 T!tt Cffi!VAT!VE Cf FLUX [EIB!TY (B)

:
/' -~

-50I
~ -

I -0
I - ,

------------ --- (J)..-:---- >-
I <i

:j

I -------- cr

[
'"I ---- (J)

I
>-

&-10 -I I I I I I I I I I I I I I I I (J)

E I...
5em .,

I C-.
E

I <i

I >- TX LOOP SlOES 04400N 11700E(J)

I "-

'"
: 05000N 12100E

I -~ TX LOOP SIlE : 600 m X400 mI - 0- ------------ ---------- [:; >
I

~01
-: 0 TX TURN OFF TIME ; 260 mlc'to~acs.

;~;
c

, ; ; ; ; ; <i
11-15 I I I I c FIRST GATE TIME : 68.5 mLc'ro$ecs.

I CURRENT : 10.3 all"'"
[

-.5
FREQUENCY : 25 Hz.

I INTEGRATION TIME: 256 eye Ie.
I

SYNC MODE : CRYSTRLI ,
I HORIZONTAL SCALE : 1:5000
I

[:B SURVEYED BY : RJLf- i ----I i 17 ; - i i -j ---=> ; i i q1&-20 I I i I DRTE : 10/04/1986
I

I -.25 ~~
SURVEYED RNo COMPILED BY PROJECT NO.

I GEOTERREX PlY. LTD. 65-1993

I
CLIENT : BIllllon Ru.l. Lid.I

[ PROJECT : C~l1ey R""ge
[ AREA : W'{'l:l"o.t o.h To.s. e

TX LaP LINE : 1l5800N X
'r"O<J o..J

~ TX LOOP ; 6

21386



005035.

I-i VERTICRL COMPONENT B (l)I

I
~ i!i ~ ~ i!i w i!i i;\j w

I
IS> IS> ~ "" :;§

is ~
I<) .,.

tj CD - ~ 1§ co tM-37~
N C" C"- - -,

I I . o.

I FIXED
I ./ TRRNSMITTERI SURVEYI
I
~I

tOO
ELECTROMOTIVE FORCE INDUCED BY

I
::::---:::::: SECONDRRY FIELD

1-5

:100

T1tt CE~IVRTlVE iF FW< CEN3ITY (BJ

i
I
i -,,;
I

====-=====
'"l-

I <0
oj

I or

t"

V)

I '"I-
&-10 I ~ I.. Scm

! I I I I I I I I I I I I I I I

:10

'" -IE-I
----------

Cl..
E

I <0----I I-
TX LOOP SIDES 04400N 11700E

.
'"I - Cl..

en : 05000N 12100E
I ~- ~

TX LOOP SIZE :600mX400mI . 0

[
>

I 4
0 TX TURN OFF TIME : 260 mLcY'osecs.c

I
<0

11-15 I I I I I I I I I I I I I I I I c FIRST GATE TIME : 88.5 mLcrosecs.

I CURRENT : 10.3 omp5

I FREQUENCY :25 Hz.

I
INTE~~T!ON T!ME : 256 Clcle.

I
SYNC MOOE : CRYSTALI

----------- ------I - -- HORIZONTAL SCALE ; j; 5000

I - -

t:'; i i 1
SURVEYED 8Y ; RJL

I
;

i =;=1&-20 I I j I , I I I i I DATE ; 10/04/1986

I
~l~

SURVEYED AND COMPILED 8Y PROJECT NO.
I -.25 GEOTERREX PH. LTO. 85-1993

cO.('l I
CLIENT ; BL Ihtoo flu5t. Ltd.It:.('/

I PROJECT ; CatIel RMge

I RRE.G : War.tM Tas.
TX lJXP LINE : 1le90B1~", Z

I TX LOOP
~"o

: 6



1280~1

11400

5300N

A'JG, READING =>

STAT I ON SPAC I t,

MIt~ READIt~G =>
I1A:>( READING =>

LI t~ E

FROM

TO

--------

126501240012150- '--
I, HORIZONTAL COMPONENT B (X)

I
i
I --.--- .

~
:..w

~ '" '" ~ ~
w '" ~ ~ ~I i<l i<l i<l i<l i<l

I

~ !'is ~
os:cc '" N ~ '" ... co co EM-37- - (-.I r" '" '" Sj Sj '"- - -

_.
FIXED

TRRNSMI:TER

~
SURVEY

[~
ELECTROMOTIVE FORCE INDUCED BY

'- "' SECONDRRY FIELD
1-5

~100
TII'E C£J,lVRTlVE CF FLU< ::ElIlSlTY fBi,

-0

'"
--------

f-
<:\t-'''.':') ::l
ry- 005036-

[
'"- '"f--&-10 I I I I I I I I I I I I I I I I I I I I I I I '" 5cmE I" .,
Q..

E
<:\-------------- -----~ ---- f-

TX LOOP SIDES 05300N 11000E- '"- --. Q..

'" : 00'dJ0N 11400E

----- .....-- - -~ TX LOOP SIZE : 900mX400m0

[:,
>

~ 0 TX TURN OFF TIME : 300 m~O'l"O$ec'S.c
<:\

11-15 I I I I I I I I I I I I I I I c I'IRST GATE TIME : 88.5 mLc'\"osecs.I I I I I I I I

CURRENT : 00.1 MIpS

FREQUENCY :25 Hz.

INTEGRATroN TIME : 256 cycl..

SYNC MODE : CRYSTAL-

t~~
HORIZONTAL SC'1I...E : I: 5000-.--

~ i~, y;?:, i'>-., T--- I --- : ~
SURVEYED 8Y :R.JL

i :::;;;11&-20 I I DRTE : 08/04/1986

~I~
SLRVEYED RND COMPILf.D 8Y PROJECT NO,-.25 GEOTERRf.x PrY. LTO. 85-1993

CLIENT : 8.1lilon Rust. Ud..

PROJECT : C.lley Rong.,
RREH : Wor~loh TM.

LINE : 05300N X

TX LOOP : 5

61956

r" V61898
I \j

(;: 1 840 U--"---------'-
)11400 11650r - '

62014

E.2130

62072



VERTICRL COMPONENT B lZl

~ "-' ~ ~ ~ e!:i ~ ~ ~ ~ ~ ~"".. III III '" <Sl <Sl '" ..". '" N r<> .". co
~ "- co

~ ~ 0J s: C" N s: C" s: s:-
005037

EM-37
FIXED

TRRNSMITTER
SURVEY

1-5 :__~__=:__=~-_=:__=~__:~__=~__:=---+----t--+---+---t----,r---t---+---+---t---t--=+---+---t--+----t--+-----!' [

ELECTROMOTIVE FORCE INDUCED BY
SECONDRRY FIELD

TIM: a:.RIVRTIVE a= FLLD< a:J'£lTY (8)

~ TX LOOP SIDES
"-

05300N 11000E

06200N 11400E

,900mX400m

Scm

TX LOOP SIZE

TX TURN OFF TIME' 300 m'o"ooeos.

FIRST GATE TIME : 88.5 m'o"osecs.

"­
E
<0

(])

'­­(])

E

if)­~
o
>
o
c
<0
c11-15

6-10

INTEGRATION TIME , 256 eye les .-------------------=------
CURRENT

FREQUENCY

SYNC MOOE

: 09.1 ""'Ps

,25 Hz.

, CRYSTAL

HORIZONTRL SCRLE : 1:5000

SURVEYED BY

PROJECT NO.
85--1993

, RJL

, 08/04/1986

SURVEYED AND COMPILED BY
GEOTERREX PTY. LTO.

DATE
16-20

CLIENT : B.IHlon Aus!. LId.

PROJECT ; Calley Range

AREA : WaralM TM.

LINE : 05300N

TX LOOP : 5



,

HORIZONTRL COMPONENT B (Xl

114130

TO 128'3[1

A'JG.READING ~,

11 A X REA 0 ! NG = :>

STAT IOli SPAC I N(

MIN REAOItiG ,.,.

. LIN E

,FROM

I ~
------.-1

1 ;::650

--'---------
12400

---'-----..- .-t-
.. . "-~,,",- ......../\-\;~,L(-"""~--~#.::.#_,,_.. -.---'----

12150119'30t1650

-------- - ------

P, }
,..l->.o<....... ~

'I:.Y~.;:::,._~)4~,of+.+t-t+~~':+~~~-.:'" ~~y... ~........-........~ _i~~~.)o;,.. I

\It ~,
f )to., '.. - -. ~--~+:".

,...~;~+t,./

\
• l I •

~J
I . --' •

~/
-------' -'-- !

~
I

I --'--------- I

61696

61600

61984

Eo179£:

61888

J .
6213813

1-5

,
u...: W L.L: l.l..J 1ti cJ w w w "-' w "-' ~ ~"" "" "" ~

~ "" "" "" ~ "" """" "" "" Bl "" "" "" "" "" R """0 '" r--. '0 N 0J J<) .". "0 '" CD

:::: ~ :::; :::; 0J 0J 0J 0J '"l
I

Ef'1-37
FIXED

lRRNSHITTER
SURVEY

ELECTROMOTIVE FORCE INDUCED BY
SECONDRRY FIELD

TII'£ a,:mVRTlVE CF FLUX [E"SIn' (Bi

&-10

005038

5cm

6 TX LODP SIDES
0.

05300N 11000E

FIRST GATE TIME : 88.5 m'c"os.,s,11-15

'~~~

"'----:-----------~~:~~~~~~~ ~~~---i~-~-~-ii~-~-~-~~~-i~-~-~-~-~-~-~-~~-~-~-~~~~~~~:~I [:0
~ : i I v

-10

o
>
o
c
<5
c

TX LOOP SIZE

FREDJENCY

06200N 11400E

900mX400m

09.1 ~s

25 hz.

HeRILONTRL SCFiLE : 1; 5000

I~IEGRRTION TIME: 256 cycI.s

PROJECT NO.
85-1993

; CRYSTRL

; RJ.

: 08/04/1986

SURVEYED AND COMPILED BY
GEOTfRREX PH. LTD.

SJiVEYED BY

SYNC r10DE

f
~25

-.25

1&-20

Q...IENT • B~ ll~ton Rust. Ltd.

PfD.;'ECT ; Co.t ley RMge

'REA W,,:ro.t ",h TM.

L! NE 05600N X

TX LOQP : 5



"

~~~
VERTICRL Cm1PONENT B (l)

"-J "-J l..lJ "-J "-J "-J UJ L.lJ UJ UJ "-' UJ UJ "-J

"" "" "" "" "" "" "" "" "" "" "" "" "" """" "" "" "" "" "" "" "" "" "" "" "" "" ""'" co c:. en CJ) '" N '" .". co '" '" C8
~ ::: Sj N Sj Sj Sj Sj N Sj Sj

~

005039

EM-37
FIXED

TRRNSMITTER
SURVEY

1-5 t~
-500

ELECTROMOTIVE FORCE INDUCED BY
SECONDRRY FIELD

TII't ITRIVRTIVE a= fW( ITN3lTY IBj

'"'-
~

'" • E- ---.2-5~cm~---__}.~1E \..

!NTEG~TION TIME; 258 cycle.

PROJECT NO.
85-1993

11001'lE05300N

09.1 MIpS

CHYSTAL

; 25 Hz.

0S200N 11400E

; 900mX400m

SURVEYED RNO COMP!LED BY
GEOTERRE-X PrY• LTD.·

HORIZONTAL SCALE ; 1: 5000

SLIlVEYED BY ; RJL

; 08/04/1986

CURRENT

FREQUENCY

TX TURN OFF TIME; 300 m'Cfo,ecs.

FIRST ~qTE TIME 88.5 m'Cfosecs.

SYNC MODE

TX LOOP SIZEo
>
o
c
<J
c

0­
E
<J

; TX LOOP SIDES
0-

1&-20

11-15

6-10

1
I

I,

I
!
j
1

CLIENT ; B. I H j on Rus!. U d.

PROJECT C~j ley RMge

ARFJ1 W~f~j oh Tas.

LINE ; 05600N Z

TX LOOP ; 5

<66· ;1.57<0



1111-1 READII~G.=>

STATION SPACIN

t1A:·< READ I NG =>

AI,}G.READI~~G =>

12800

114136

5900N

TO

L I ~~ E

FROMI
:
~\ L. --~'.---------'--,-_·--+--t.,----'-'------~.--,

"j \ ~ .K,,~

61898

62070

61984

u..; u..; u..; w..::so <Sl '" '"'" '" :so G... co co r'o.

- -

HORIlONTRL COMPONENT B (X) Of;?

u..; u..; u..; u..; u..; u..; u..; -;.L ;.u 41 u..;

'" '" '" '" '" <Sl <Sl <Sl '" '" '"G '" '" '" <Sl <Sl <Sl <Sl '" <Sl Gco G) '" N N ,., ... co CD
"

CD

" N ,.,
~ '"" N ~ '"" EM-37

FIXED
TRRNSMITTE~

SURVEY

Scm

(05040

TII'£ ITRlVRTlVE [F PLl.D( [eSm (B)

ELECTROMOTIVE FORCE I~DUCED BY
SECONDRRY FIELJ

a;
E

'"f-

1-5

6·10

IhiEffiFITION TIt-1E ; 256 eyc le~

I

I

; 900mX400m

; CRYST'l..

; 9. \ """"

; 25 Hz.

06200t~ 11~

IX LOQP SIZE

~IC5T l~TE T!ME ; 88.5

a
>
~ (TX TLF-N CFF TH-1E ; 3t'10

"c:~;~,~~~;:::r:=~~.••••~::~;~I~~~~~~---------~i~i~----~-~-~~~~-I [~
[-30

11-15

16·20

, H:RIZONT'l.. SCH.E ; 1: 5000

; 06/04/1986

f"1:llTT !~O.

35-1993

:G....:E\i ~ a.ll~tor: Rust. Ltd.

lXUIP
LZ:E ; 05900N x
T/ LiXP • r.-

• J



9> VERTICRL COMPONENT B (ZJ
\.')0:>

CLJ ~
i..lJ CLJ CLJ CLJ CLJ CLJ CLJ CLJ W W i..lJ W W

Sl '" Sl '" '" '" Sl Sl Sl Sl '" Sl '" '"Q '" '" '" '" Q '" Sl '" '" '" Sl '" '" '".". co to r- (0
~ '" " '" .". co (D " cr:(, " " (, " " (, Sj ~ EM-37

FIXED
TRRNSMITTER

SURVEY

1-5

ELECTROMOTIVE FORCE INDUCED BY
SECONDARY FIELD

TJtf: aRJVRTJ'fr: (F FLUX: aOl'13JTY (S)

'"­E
<5

6 TX LOOP SlOES
'"--

Scm

05300N 11000E

06200N Ild00E

900mX400m

I...

TX TLRN OFF TIME : 300 micY"o~eC''.>.

FIRST mTE TII1E 68.5 mlc1"osec'3:.

C!-fRENT 9.1 ",mps

FREQUENCY 25 Hz.

TX LOOP SIlE

<D
E

<D
<-

o
>
o
c
<5
c[

l~
- -200

11-15

6-10

TNTEG~TION TIME: 25b cycle,

HORIlONTRL SCALE: 1:5000

SURVEYED RND COMPILED BY
GEOTERRf.x PlY. LTD.

SYNC MOOE

SURVEYED BY

OQTE

I
:tr';

: CRYSTAL

: RJe

; 06/04/1986

PROJECT 'JO.
85-1993

j
I
I

PROJECT [(\t ley R(\nge

TX LaP LINE 05D00N l

. TX LOOP 5



1141]0

TO

LI NE

FRON

._-- STl1TION SPACIH

NI t~ REAOltll~ '':: .>

-J ~1 A X REA IJ I :~ G =>

A'JG. READIHG ;:::)

I

--.--.-------.1

12'651012'400

._-----'-

f-------

61230

61770

6204'3

62310

62580

HORIZONTRL COl~POl~ENT B (X)

"" o.J
~

~J..J o.J o.J o.J o.J o.J o.J o.J o.J ~ ~J..J

'" '" '" '" '" '" '" '" '" '" '" '" '"'" '" '" '" " " '" co
~ co co ':So' '".". co "- CC- Q co C, .". C') ~-' - ;.;,..;,

~ " " " " " " " (~_. - -' EM-37
FIXED

TRR:~Slv1 I ITER
SURVEY

1-5

r300

~0
L-300

ELECT~OMOT)VE FORCE INDUCED BY
SECm~Dq~y FIELD

mE CfRIVHTIVE CF FLUX mEITY (B;

&·10

11-1S

OOLC.:12

5cm

C­
E

"
>- II TX Lo.·TP t·ID"··0. Ut.. ... L~ iJS3,'iJN 1WOOE
Li
,,') I IJ22l:JN 114LJ0E

~ i TX LOOP E~IZE ; 9i:m r"l x 400 M
> ,
g i TX TU~N OFF TIME ; 3J~ M~t~j~~\3,
c I

c: ! FIRST G.CITE T!,~E 33. rj M~ c~:);,~r 3.

I CUR.f\r)J! g. 1 (',mr ~
I FREQUENCY ; 25 Hz •

! lNTECI\HTIOt~ TIME. 256 rye l~'.;

i SYNC MOOt. ; CRYSTLL

i hORIZONT~L seLL, ; \;S000

I, c' EV'-YFn "'y ; P,JLl.Ju,r...uL

16-2ij

r .25

~~~~~~~~~~~~, to"
-.LJ

D'iTE

!

I C T"NTI L.r., I
,

; 06/04/1936

SURVEYED FND cor1D Ji...ED BY
GcOTERREX FlY. LTD.

I

P.ROJECT NO. •
%-1993

-

PROJECT

TXUXF
LINE 022~0N x
TX LOQP



VERTICRL COMPONENT
o

B ll)

"-' .cJ "-' "-' "-' .cJ "-' "-' .cJ :..w :..w :..w ~LJ :'LJ
<SO <SO <SO <SO <SO <SO <SO <SO <SO <SO <SO <SO <SO <SO
<SO <SO '" <SO '" <SO 2'l '" '" '" '" 'Sl '" <SO
i...."") ~ c::. (0 S1 '" c, "" .". co .:.D N co

r--.j C."j ("-J C, ('\I
S~

r--"j S::! EM-37

i
FIXED

TRRNSM Trrr--R,. ~ I "_,

S IRI/C'YU Vc.

1-5

ELECTROMOfIVE FORCE INDUCED BY
SECONDRRY FIE'LD

005043

6-1~

--0
<D

~ II!

m 5cm
EO 1-�.....-------'-'--------cl~~1

gl<51 _

~ TX LOOP SIDES ~j@~N 1w~aE

PROJECT NO.
3~)-1993

903mX4~0m

CRYSmL

06/04/1936

SLliVEYED fi~D COMPilED 2Y
c.wrmREX PT!', LTD.

TX LOOP SIlE

SYNC MODE

TX TURN OFF TIME )~o m~C-"O$ec'.>,

FIRST mTE TIME ,)8.5 mlc-\"o!"oi!('-:;.

CURRENT 9. 1 '\mps

FREQUENCY '" Hz.LO

SURVEYED BY RJl...

INTEG~TION TIME; 256 cyol.>

HORIlONT'iL SCRE ; l' 5000

DfiTE,

">
"c
<5
c

f:
- -1

11-15

I
j

!
I
I -
I

16--20

: CLIE-.NT

• PROJECT

TXUIT
i ,,~m
I

! LINE
i
I TX LOOP

06200N l



O~I
L'£t4E 6'500t4

62780

62572 t= -'---------------'.1...--------...--'--tl-l-------"'----------.L..,----j'
• !

, .
F P 0 '-1 110'30

TO 12800

STATIOtl SPR(;IHG

Mlt~ REt10It'~G ==.>

t1RX PEAOltlG =,
AVG-_ READ I NG ~>

- -'-" "-J
~ "-J W W "-J "-J i..J.J "-J ill "-J ~ W i...L.l W '-LJ

'" '" '" ii:J '" '" '" '" '" '" '" '" '" '" '"A
~ '" ~ '" '" '" '" ii:J '" '" '" '" '" '" '" '"~ 0J "'" ~ "-. CD m :1 N '" q- lJ) CD r--. ro
;:; - - - ~ ~ ~ ~ ~ ~ ~

0J- - - - - - -

1125'3

EM-37
FIXED

TRRNSMITTER
SURVEY

TIM:: CERIVRTIVE (F FLUX [El\BJlY IBJ

5cm
III(

ELECTROMOTIVE FORCE INDUCED BY
5ECONDRRY FIELD

[~
-500

1-5

6-10

HORIZONTAL SCALE; 1:5000

INTE4~ION TIME; 256 cycles

TX TURN OFF TIME ; 280 mi c"osecs.

FIRST GATE TIME ; 88.5 microsecs.

PROJECT NO.
85-1993

: 8.6 MIps

06500N 11400E

07400N 11600E

; 900mX400 m

; RJL

; ld/04/1986

; CRYSTAL

; 25 Hz.

~ B~ ll~ton Rust. Ltd.

; Co.tIer Range

~ I'll':ro,t o.h TM.

; 06500N X

SURVEYED AND COMPILED BY
GEOTERREX PTY. LTD.

SYNC MODE

SURVEYED BY

bATE

TX LOOP SIZE

CURRENT

FREQUENCY

i
i CLIENT

i PROJECT
i, AREA

i LINE
i

o
>
o
c
<l
c

:; TX LOOP SIDES
"­
if>-

I
I
I
I
I
I I

~~~~~~IY~~I~~~I=~~~~~~$~i~_:J3j>~~~:~=":-~~!==--~~-~~~~-===--="':::::""""=:$~~~1---;, [

I I
I I
I I
I I

TXUIP

11-15

!TXLOOP ;d



TIlt CfRIVRTI\JE CF FW< !El6ITY (8)

___...!5~c~m~_--~

\-'l

005045

"­
E
<l

EM-37
FIXED

TRRNSMITTER
SURVEY

ELECTROMOTIVE FORCE INDUCED BY
SECONDRRY FIELD

(])..­(])

E

VERTICRL COMPONENT B (Z)

"-' "-' "-' "-' li;J li;J ~
UJ UJ "-' li;J w UJ w li;J UJ W W W

S> S> S>
~

OS! S> §l S> ~ ~
S> S> S> S>

S> :0: S> S> !1J S> S> S> S> S> S> S> S>

~
S>

'"
c,

~
q :.s c:. co S>

s:J
N 1'0 <or '" ill co- - - - - S:! S:! c, S:! S:! N N- - - - - - - - - - - - -

1-5

HORIZONTAL SCALE ; 1: 5000

iNTEGRATION T1ME ; 256 cycles

PROJECT NO.
85-]993

; CRYSTAL

; RJL

; 14/04/1986

06500N 11400E

07400N 11800E

; 900mX400m

; 4

; 06500N Z

; C~IIey RMge

SURVEYED RND COMPILED 8Y
GEOTEFiREX PH. LTD.

SYNC MODE

TX LOOP SItE

SURVEYED BY

DRTE

TX TURN OFF TIME; 280 m'c,osecs.

FIRST GATE TIME ; 88.5 m'c,osecs.

!
i CLIENT

IPROJECT
i

I
' 'lRER

I LINE

i TX LOOP

CURRENT ; 8.6 OIl',.
FREQUENCY : 25 Hz •

~ TX LOOP SIDES
"-

o
>
o
c
<l
c

_..__ ._--------~_ .._---_.~---------

16-20

11-15



12800

MAX READING =>

r'l'JG. READ I :'lG =>

TO

STFtTIOH SPACIHG

111 N READ I NG ~>

°4.$
. L I t~E 680eti

FROM 112013

12700

IIIII II

.--------'-,--------1

12450,12200

,

11950,
B (X 1

_ I

1 1 70 €I

HORIZONTRL COMPONENT

I

11450l1200

62312

62460

621b4

61868

62016

1<:+\ I
, I) 1 726 1----__-.'l!._-J1 2'4;z.'_-'- _

~O:J
"-J "-J ~

~ UJ "-J l.J.J "-J "-J W "-J W
~ "-J "-J W W W i..lJ W W~ <Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl §'S <Sl <Sl <Sl <Sl §'S <Sl <Sl <Sl<Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl §'S <Sl <Sl <Sl <Sl <Sl G <SlfB C) <Sl ~ :J '" '" ~ ;c: "- co C)

N '" '" '" CD co "- co
~

~ ~ ~ ~ '" '" '" '" '" '" :J :J~ ~ ~ ~ ~ ~ ~ ~ ~ ~ EM-37
FIXED

TRRNSMITTER
SURVEY

-u
<D,...
<l
::j
rr

fm
'" 005046
<D,...

:200

~

<D Scmf' I... -I
0..
f'
<l

, 6.6 NnPS

06500N 11 400E

07400N 11600E

; 900mX400m

; 25 Hz.

CURRENT

IX TLRN OFF TIME; 280 mlcro.,c•.

FIRST GATE TIME '88.5 mlcro••cs.

FREQUENCY

IX LOOP SEE

~ ,TX LOOP SIDES
0..

TlM=: amVRTJV[ CF FLUX [l]£JTY BJ

ELECTROMOTIVE FORCE INDUCED BY
SECONDRRY FIELD

o
>
o
c
<l
c

!,I

I
I.
Ii

/,

I;
I
I
r
I11-15

1-5

6-10

lNTEGRRTION TIME' 256 cycles

SYNC MODE ; CRYSTAL

HORIZONTAL SCALE; 1;5000

SURVEYED AND COMPILED BY
GEOTERREX PH. LTD.

PROJECT NO.
85-1993

; RJL

. 14/04/1986

SURVEYED BY

DATE
16-20

CLIENT ; BI11doo Aust. Ltd.

PROJECT ; C~tIey R~nge

ARER ; W~r~bh TM.
TX LaP

LINE ; 06800N X

IX LOOP ; 4



,

VERTICRL COMPONENT B (Z)

'\)t),.t),. '" Ei;j Ei;j '" '" '" '" '" '" Ei;j j.!;i :..w '" '" '" '" Ei;j liJ '" W :..w
<Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl

~
<Sl <Sl <Sl <Sl

Gl <Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl S': <Sl <Sl <Sl <Sl <Sl <Sl

§ gJ <Sl - s:: :2 ~ ~ :9 "- :8 S <Sl N to .,. Kl to "- CD- - - N N s:: N s:: N N s::~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ;.... ~ ~ EM-37
FIXED

TRRNSMITTER
SURVEY

1-5

ELECTROMOTIVE FORCE INDUCED BY
SECONDRRY FIELD

TJtlE CfRIVRTlVE (F FLUX CENiITr IB)

&-10 5cm

~ e----------------

PROJECT NO.
85-1993

mlc'l"osecs.

06500N 11400E

07400N 11800E

: ~JL

; 14/04/1986

; CRYSTAL

; 8.6 ""'PS

: 25 Hz.

: 900mX400m

SURVEYED RND COMPILED BY
GEDTERREX PH. LTO.

!NTE~~RTION TIME; 256 cycles

SYNC MODE

TX LOOP SIZE

SURVEYED BY

DRTE

CURRENT

FREQUENCY

HORIZONTAL SCRLE ; 1:5000

~ FIRST GATE TIME : 88.5 mlCiosecs.

6 TX LOOP SIDES

o
;,.

~ i TX ruRN OFF TIME : 280
Q[IH5

,
II

I I
1 I

I I

! I

1&-20

CLIENT : BlIHlon Rusl. LId.

p~OJECT ; Colley Range

R~ER : Waral ah Tas.

TX LaP LINE : 08800N Z

-------_._-------------_._---------------------- TX LOOP ; 4



EM-37

-------------,-------------],

~
VERTICRL COMPONENT B (n

~ '" '" '" '" '" '" '" LL..: '" '" l..l.J '" i<j '" i<j i<j '" i<j i<j '" i..LJ '" W
<Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl
<Sl <Sl <Sl <Sl <Sl ;s <Sl <Sl <Sl <Sl <Sl <Sl i'§ <Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl <Sl
U) r-. iil m <Sl SCi

,.., :'; ~ ~ ~
m <Sl ~ N ,.., q- L1) U) r-. 'YO

<Sl ;s <Sl ;:; N SCi N SCi SCi N N SCi N
~ - - - - - - ~ - - ~ -

Tlt1: IT:RIVRTIVE a' FLLV ffiBJ1Y iBl

ELECTROMOTIVE FORCE INDUCED BY
SECONDRRY FIELD

FIXED
TRRNSM IHER

SURVEY

1-5

&-10

(J)

<--ill
E

0..
E
<0

005048

/.. Scm

PROJECT NO.
85-1993

; 25 Hz.

; CRYSmL

06500N 11400E

07400N 11600E

; 800mX400m

: 8.6 ","ps

INTEGRRTION TIME; 256 cycles

TX LOOP SIlE

SYNC MODE

[LRRENT

FREQUENCY

TX TURN OFF TIME: 280 mLc"osecs.

FIRST ~qTE TIME ; 88.5 mLcrosecs.

CLIENT ; BLlI.ton Rust. Ltd.

PROJECT ; [~jley Ronge

RRFR ; W~r~t ~h TM.
I

LINE ; 07100N Z

TX LOOP ; 4

';\-I~ SURVEYED RND COMPILED BY
\( I l;.V GEOTERREX PrY. LTD.

<-
ill TX LOOP SlOES
0..

o
>
o
c
<0
c

D< llXP

I I
I I
I I

I I

;q: F~:-~=----------~-----==,::yaf=~==~I~Is:~.~::::==i -§j~I~~S~i-~ii§§=ti~i=s;~~, t'~
: I -.Q

I I
I I
I I
I I

T ~i1&-20

1H5



L ItiE: ? 1'3 (1 "1

FRO~l 11 ~39>)

6228B

6;::152

62\116

61880

TO 128(113

STAT I OH SPAC I t-jG

t1 I H RE 11 D I 1-1 G '" >

1

6

6

(.f)

~~
u.J W W W ;.u
<Sl <Sl :;5 '" '"<Sl '" '" '"U) t;, ii5 gJ <Sls;; --

HORIZONTRL COMPONENT B (X)

w w w u.J W l..LJ W l..LJ W W'" <Sl <Sl '" '" :;5 '" <Sl '" '"'" '" <Sl '" '" tsl <Sl '" '"G1 '" N to .". lJ) U) F1 CD- N N s::: s::: s::: N N s:::- - - - EM-37
FIXED

TRRNSMITTER
SURVEY

1-5

6-10

ELECTROMOTIVE FORCE INDUCED B~

SECONDRRY FIELD
Tli"E CERIVRTlVE CF FLUX CE1\BITr' IBi

0050 /19

Scm

TX TLRN OFF TIME; 280 mlc"osecs.

FIRST GqTE TIME ; 88.5 mlc.,see ••

6 TX LOOP SIDES
Q...

11-15 [
o
>
o
c
<5
c

TX LOOP SIZE

CURRENT

FREQUENCY

06S00N 11400E

07400N .~1-l800E

; 800 mX400 m

: 8.5 ~mp'

; 25 Hz.

!NTEG~ION TIME; 258 cycl.$

SURVEYED AND COMPILED 8Y
GEOTERREX PTY. LTO.

PROJECT NO.
85--1993

; CRYSTAL

HORIZONTAL SCRLE ; \:5000

SURVEYED 8Y ; RJL

; 12/04/1986

SYNC MODE

16-20

CLIENT : 8dlllon Au.t. Ltd.

PROJECT ; C~lley R~nge

RREA ; W~.~l.h TM.
TX lffi'

LINE ; 07100N X

TX LOOP ; 4



6189(i

62'474

6232:::
12800

7400t~

1125~)

EM-37

LI HE

',;TAT I Ot~ SPAC I tiC

t'1It~ READING =>

TO

FRO ~1

1'1 A :~ R t: H DIN G = >

11 'J G ' REA 0 I NG = "

62182

62621.-)

~tI,.
~ "-' li;i ~ l..L1 "-'

l<5 Sl l<5 @

~
Sl @

1B N ~-- - ----

i------7\-f-.,,::.._v,"'--'-.,-.---.-. ....J..----1-- .--------'---.------f---Lr=------04-7--------L--

G
"'--T-Pi 0 . I~'~ lr:- ------'--- I' ....--;-..J-----------. -'-'-

...'! ~ itI i I ".. V\i \fL~'·'·,,.r'\, ., Y" I~'/PLJ- ' t 1

\; mil1;,-,7 I -+--7'<;--,;-- .. .", I -,,' , -,.,." """"- --~. I l..,./ I r--'.r""'\ _. :I I [
, I " I \l,l"••"" ... ,,t.\,./ \/ '+\.../'--'\. }\, (""'.J.' \ f··1 '\ /r"''''''''\l! I

-~---ir---H-H~-I""- ~-"-". . V ' "r ~ \' '\ V+ -_......J....'._-....-::,,:;c----

---.----~-------~-=,.J.:-._'!/ -'-------. . =--. '"'~~-----Yj v I ]~~---------- I
11258 11588 1175') 12080 12250 12588 12750 l___________________~___'.e-'____"'__"_'.__~__..,.

r

mE I:fRlVRTlVE [f FLllX [fl\6JTY (BJ

ELECTROMOTIVE FORCE INDUCED BY
SECONDRRY FIELD

Scm

005050

FIXED
TRRNSMITTER

SURVEY

1-5

6-10

TX TURN OFF TIME: 280 mle'o<'cs.

FIRST ~qTE TIME : 88.5 mlcros.cs.

CURRENT ; 8. 5 Ml!, S

6 TX LOOP SIDES
"-

; 25 Hz_

0650\JN 1!400E

0740\JN 11800E

: 800mX400m

FREQUENCY

TX LOOP SIZE
'"­....
o
>
o
c

"c11-15

INTE~~ATION TIME; 256 cycl.s

SYNC MOOE

PROJECT NO.
85-1993

\3/04/1986

SURVEYED AND COMPILED BY
GEOTERREX PlY. LTO.

OATE

HORIZONTRL SCALE; \;5000

'~-SLJRVEYEO BY

t
.25
··-fE

o

-.25

1&-20

TX LaP

CLIENT ; Bi IHlon Aust. LId.

PROJECT . Cot ley Ronge

RREA . \'I~'tt\t o.h TM.

LINE ; 07400N X

. TX LOOP : d



,

VERTICRL COMPONENT B (Z)

':0
~~ o.J iii lJ.J CLJ W lJ.J o.J CLJ W lJ.J lJ.J lJ.J lJ.J o.J o.J CLJ L1J W CLJ lJ.J

Q Q i<l Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q Q
Q Q Q Q Q Q Q Q Q Q i<l Q Q Q Q Q Q Q Q
gJ Q - N ~ "" ~ CD 1'.

'"
C1 - N t<) "" U1 CD "- CD- - - s: s: N s: s: N s: N N- - - - - - - - EM-37

FIXEn
TRRNSl1 I HER

SURVEY

1-5

ELECTROMOTIVE FORCE INDUCED BY
SECONDRRY FIELD

TJt.£ [H,IVRTIVE (F FLUX CElISIn' iBi

EH0

OOt1051

5cm

CLIENT : BLlLtoo Rus!. Ltd.

HORIZONTRL SeRLE; \:5000
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Dear Nigel,

6th September, 1985

00506.4.""

Telephone (03) 459 0533
Telex AA 30625

GEOPHYSICAL EXPLORATION CONSULTANTS PTY. LTO.
Suite 106. 104 Mount Street, Heidelberg, Victoria 3084

(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 1I050E - outwards into the
conductive patch, and

Mr N. Hungerford,
Billiton Australia,
570 Bourke Street,
MELBOURNE. VIC. 3000

(ii) the trough shape character of the response.

Vertical" component EM37 profile - line 9800N

Cattle! Ra~ge T.E.M. data

On studying the EM37 data and Protem plots from Cattley Range, my 0p1n10n
is that each of the main TEM responses reflect the basalt. My reasoning follows.

Zones A and Band 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:-

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 reasonable.

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 -10nV/amp.m2 is drastic and may cause
difficulty in reconciling the two data plots.

For zone A, the return roll-over at around l0475E may reflect the return
current flow expected from horizontally induced current flow in a conductive
patch.

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

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.
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Horizontal component profile - line 9800N

Best regards,

GUIDO STALTARI

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 l0650E and l0400E both
asymptote to t-4 confirming a predominantly layered environment.

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.

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
l0600E and l0750E (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 chargeabi1ity anomaly is probably a weakly chargeable
(pyritic 1) zone within 100 metres from the surface between l0900E and llOOOE.
It may lie within a thicker section of basalt, or underneath the basalt.
Note that weakly pyritic layers, and clay layers, are not uncommon~·ithinthe
Tertiary basalts.
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