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Geological mapping, gridding and TEM and ground magnetic surveys were carried
out in the nort~ern part of the licence. A low order TEM anomaly was followed
up with one line of IP. Results were inconclusive, with the IP detecting a
poor conductor some 150 m east of that indicated by the TEM. A low order Pb
soil anomaly occurs further east again.
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SUMMARY

It is proposed
TEM anomalies.

BXHEjl.78505:4
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to extend the soil sampling programme to incorporate the IP and
In addition the TEM survey will be extended to the south west.
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1. INTRODUCTION

Exploration licence 39/83, covering 44 km2, was granted to the Shell
Company of Australia Ltd on 22 August 1983 (Fig. 1). In the west and
north west, the EL is underlain by Cambrian volcanics. These lithologies
have potential for the occurrence of massive volcanogenic base metal
mineralisation.

2. PREVIOUS EXPLORATION

An account of earlier work is contained in report 08.2489. In summary,
the area was held as EL 10/74 by Geopeko who conducted DIGHEM II and
stream sediment surveys over the north western portion of the licence. No
follow up work was reported.

In 1983-84, Shell completed two small grids; one over a low order DIGHEM
anoma1y in the north, and a second over the poss ib1 e source area to a
lead, stream sediment anomaly in the central north of the licence.

3. EXPLORATION COMPLETED 1984-85

Following a review of regional data, it was concluded that repetitions of
the roughly NNE-SSW trending anticline, which houses the Hellyer deposit,
may result in the Hellyer stratigraphy occurring at relatively shallow
depth in the Catt1ey Range 1icence. As a result, a more intensive
exploration programme was undertaken than that of 1983-84. The programme
involved:

- 42 line kms of gridding.

- 12 kms, 560 stations of Transient E1ectromagnetics (EM-37)

1:20,000 scale, airphoto and grid based geological mapping

- 12 panned stream sediment samples

- 1 1i ne of IP

BXHE/ 1. 78505: 5
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- 42 line kms of ground magnetics.

4. RESULTS

4.1 Geology

Detailed mapping of the area has been restricted to the northern half
of the 1i cence where Cambri an Volcani cs crop out. Traverses were
completed along cleared tracks, grids and creeks-rivers. Some data
from Shell report 08.2489 was incorporated in the study.

The area can broadly be divided into four units (Figs. 2, 3).

(i) Cambrian Volcanics

The volcanics crop out in the north western part of the EL, in a
7x2 km,NE-SW trending window between Ordovician (?) sediments.
In addition a small inlier of quartz phyric tuffs occurs in a
quarry in the extreme NW corner of the licence. Because of the
rapi d across and along stri ke variati ons in compositi on and
grainsize of the volcanics, a field classification based on
feldspar and quartz content, and grain size was adopted. Rocks
were classified either as tuffs or lavas/shallow intrusives, and
then as either feldspar phyric, quartz-feldspar phyric or quartz
phyric. They were then subdivided on grainsize into three groups
viz. those with phenocrysts or fragments >3 mm, 3-1 mm, or <1 mm.

The volcanics consist mostly of feldspar and feldspar/quartz
phyric tuffs with minor lavas and rare shaly interbeds. A medium
grained feldspar phyric sill intrudes the sequence in the south
(described in 08.2489 as a porphyritic trachyandesite).
Generally the rocks strike NE-SW and dip to the SE. Minor folds
have been inferred from local changes in dip and strike (Fig. 3).

The eastern and uppermost portion of the volcanics is marked by a
volcanic breccia inferred from outcrops in two localities. This
is tentatively equated with the Jukes Breccia which overlies the
Mount Read Volcanics to the south.

BXHE/1.78505:6
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(ii) &(iii) Ordovician Sediments

(i i) Basal conglomerate (Owen Conglomerate) and sandstones uncon­
formably overlie the volcanics to the east, forming the hills of
the Cattley Range.

(iii) Immediately west of the volcanics a sequence of greywackes with
minor interbedded siltstones and rare tuffs crop out, chiefly in
the Leven River. These have previously been considered as
possible Que River Bed equivalents (08.2489). While the grey­
wackes are not typical of the sandstone-type lithologies of the
Moina Sandstones or Owen Conglomerate, the unit appears to be
underlain by conglomerate, typical of the basal conglomerate in
the Owen Conglomerate. Outcrops of this rock occur in the river
and on its western bank around 40260OmE/5407400mN. Similar thick
conglomerate float occurs in the north of the EL around 404200mE/
5410700mN. These rocks appear to form the basal member of a
relatively shallow west dipping unit which may form a small
basinal feature (cross-section, Fig. 3), unconformably overlying
the volcanics. The sediments only form a thin cover to the
volcanics which re-appear in a small inlier, surrounded by
basalt, further to the north west.

(iv) Tertiary Basalt

Basalts crop out in the north western portion of the licence.
The extent of the cover has been accurately plotted from the grid
based magnetic data (Appendix III). Basalt also covers much of
the southern part of the EL.

4.2 Geochemistry

The area was previously held by Geopeko (EL 10/74). Results from a
stream sediment survey completed by that company, together with those
from a more recent survey by Billiton (Fig. 4), generally show low base
metal and gold (panned concentrates) values.

BXHE/l.78505:7
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However, two anomalous areas were located. One sample with 180 ppm Zn
and 34 ppm Cu was taken from a creek draining basalts in the central
west of the area and is not considered significant. A second area,
with anomalous lead geochemistry, was later tested by a grid based soil
sampling programme. This outlined a low order lead anomaly, striking
NE-SW and open to both the north east and south west (Fig. 5). How­
ever, in both these directions, the prospective underlying Cambrian
Volcanics are covered by basalt.

The soil anomaly had previously thought to have resulted from metal
scavanging by Fe and Mn. However, a plot of Pb vs Fe (Fig. 6) and the
low Mn values recorded ove~the anomaly (maximum 70 ppm) do not support
this. As such the source~ the anomaly is likely to be within the
underlying volcanics. Two lines of EM-37 survey traverse the anomaly
(section 4.3) but a preliminary examination of the data suggests no
conductor is present in the area.

4.3 Geophysics

An EM-37 time domain electromagnetic survey was carried out over the
north western part of the EL, covering Cambrian volcanics which in some
areas are obscured by overlying Tertiary basalt.

Three adjacent fixed transmitter loops were used, all of 800x400 metres
size. Horizontal (X) and vertical (Z) components of the secondary
field were measured at 50 metre station intervals along the survey
lines which were generally 200 metres apart and up to 2.4 kms long.
See Appendix II for the logistics report by Geoterrex and Fig. 7 for
the grid plan. Noise readings were taken every survey day as reported
by Geoterrex, and these indicated low sferics and other EM noise.

As expected the Tertiary basalt (conductivity 50-100 ohm-metres) gave
anomalous EM responses, mostly of-the nature of a conductive layer on a
resistive (>1000 ohm-m) half space. Where there was no basalt only a
few minor EM responses were recorded.

The main anomalies of interest were recorded in the north west part of
the gri d where Cambri an volcani cs and sediments are interpreted from ..

BXHEj 1. 78505: 8
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geological mapping to underlie the Tertiary basalt. A trend of EM-37
anomalies strikes approximately north south at about 10700E on lines
10600 to 9800N. They are obscured by the basalt response and could
indeed be caused by a basalt valley. This hypothesis is unlikely
however since the aeromagnetic data shows an east west trend (Fig. 8 of
the Oighem magnetics; the basalt is magnetic and the Cambrian volcanics
are non-magnetic). This trend of EM-37 anomalies is also of interest
since the northern end is coincident with Oighem and INPUT anomalies
and a weak IP anomaly on line OON (Fig. g). Previous work concluded
that basalt was the cause of the various anomalies (1984 Mines Dept.
report) .

The EM-37 trend was subsequently checked on line 9800N with a line of
100 m dipole-dipole IP, surveyed b~ Zonge Engineering.

The IP pseudo-section on line 9800N does indicate a chargeabi1ity
anomaly (Fig. 10). However, this anomaly at 10850E is not coincident
with the EM-37 anomaly at 10700E, but correlates with a resistivity
high due to a bedrock window in the basalt (mapped as greywackes).
The source of the IP anomaly is unclear however since the greywackes do
not apparently contain sulphides where they outcrop (the basalt is not
chargeable). The source could however be deeper and related possibly
to a sulphide halo adjacent to the EM-37 conductor, - if the latter is
due to massive sulphides. Computer modelling is required to determine
whether the EM-37 and IP anomalous responses can be related in this
way.

Ground magnetic surveys were carried out along all the grid lines in
order to locate the extent of the Tertiary basalt cover, and thus
assist with the EM-37 interpretation and geologic mapping. Fig. 3
indicates the extent of basalt cover, and the magnetic profiles are
attached to the EM-37 profiles (Appendix III).

5. CONCLUSIONS &RECOMMENDATIONS

Two low order geophysical and one low order geochemical anomaly have been
outlined. None are considered to warrant drilling at this stage although
additional work will be carried out to more clearly define their source.

BXHE/1.78505:9



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

125011

Initially this work will entail further soil sampling to more accurately
define the 1ead-in-soi1 anomaly, and to determine the geochemical
signature over the weak conductors already outlined. Determination of
lead isotope ratios may assist in defining the anomaly.

The south western extension of the volcanics within the licence gave
little response to the earlier stream geochemical programmes. However,
this does not eliminate the possibility that buried sulphides occur in the
area. As such it is proposed to continue the TEM survey over this zone.

•

BXHE/l.78505:10



I
II
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

125012

Reference

Wright, R.G., Smyth, W.O., 1984, Progress Report on Exploration for the Period
23/8/83-22/8/84, Unpubl. Billiton Rep. 08.2489.

BXHE/1.78505:11



II

•
'.
••••
I

••••
I

•••
I

••
I BXHE/l. 78505: 12

APPENDIX I

Panned Concentrate Gold Results

125013

",



125014

AUTHORiSED IJ P /1.--.
OFFICER~ .__ ~

CLIENT ORDER No, PAGEREPORT DATEREPORT NUMSER

ANALAD:'
AdlvfMon ofMDcOo ..." HamIlton I Co. Ply, Ltd.

ANALYTICAL DA¥A
SAMPLE PREFIX

Results In ppm unless otherWise specified
T "'. element present; but concentration too low to measure
X ::: elemen' concentration is below detection limit

= elemen! not determined
•

12 0 4 .e eEl 3156C :3.7 .. 85 14::::613 I 2 Of 2

,I TUSE SAMPLE Au Au Chk l4ei."h-tNo, No,

I
1

2

I 3 6470 ...... 5:3. E:,"

4 6471 'J 89. 1",

I 5 6472 X >:: 78.4

6 6473 ~'< 68.4

I 7 6474 >" 58.1"

I 8 6475 X 57.0

9 6476 >< 70 .. :::

I 10 E;477 13.04 t, ... ~ t;:,

II 647:=: ::< 6t.=: .. 7'

I 12 64?'9 ~-< 69 .. 2

I 13 6480 '_.J 79 .. 7"
6481 ;:..: :=:6 .. ?14

I 15 6482 0.01 '" 77.7,"

16 648:::' 'J 6(1.7"

I 17

I
18

19

20

21

I 22

23 DETECTIO~j (1.i)12 0.012

24 DIGE':'T Im1

25 t1ETHOD 329 :3~~:9 Oms
...

I
I

I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I BXHE/l. 7B505: 13

APPENDIX II

Logistics Report for a Transient Electromagnetic
Survey on the Cattley Range Prospect, Tasmania

125015



I
I(

I
I
I
I
I

("

I
I
I
I
I
I

I

I
I
I
I
I
I
I

MAY, 1985

LOG 1ST I C S REP 0 R T

FOR A

TRANSIENT ELECTROMAGNETIC SURVEY

ON

THE CATTLEY RANGE PROSPECT

TASMANIA

ON BEHALF OF

BILLITON AUSTRALIA

125016

GEOTERREX PTY. LTD.

Project No. 85-1858



I. INTRODUCTION

TABLE OF CONTENTS

SURVEY PROCEDURES

;.

1

4

2

2

3

3

PAGE

125017

System Waveforms and Gate Location

Survey Grid Map

Survey Location Map

LIST OF FIGURES

A. Theory

B. Field Operations

C. Data Reduction and Presentation

PERSONNEL AND EQUIPMENT

SURVEY AREA AND STATISTICS

APPENDIX: Equipment Specifications

APPENDIX: 2 EM 37 Plotting Conventions

APPENDIX: 3 Bandwidths of Common Transient
EM Systems

APPENDIX: 4 Listing of 9 track magnetic tape

APPENDIX: 5 Listing of sferie data

APPENDIX: 6 Production Reports

Figure 2:

Figure 1 :

Figure 3:

II.

III.

IV.

I ro
\)1.\J

I(

I
I
I
I
I
I
I
I
I
I
I

\

I
I
I
I
I
I
I



.',

.'

_-0' ......
- .".r

..... ",'

r·_··
\\~'.'I!. . , ..

-.2C
..... -.... .=-~~ --

••

TASMANIA Scale :1:500,000

125018

Fig.l Survey location map.
Lined box indicates survey area.

5cm

..



(A) Personnel

II. PERSONNEL AND EQUIPMENT

Equipment provided by Geoterrex Limited was as follows:

Page 1

Dates on Survey

28.3.85-12.4.85

28.3.85-4.4.85

4.4.85-12.4.85

125019

Title

Geophysicist

Geophysicist

Geophysicist

one complete EM-37 transient electromagnetic system incorporating

the HP 3421 Data Acquisition/Control Unit and the HP75 computer.

wire for use of transmitting loops

one four wheel drive vehicle

1. INTRODUCTION

The purpose of this survey was to detect any conductive bodies which

might be similar to Hellyer ore deposit.

The following personnel were provided by Geoterrex Limited to conduct

the survey:

Personnel

During the period 28.3.85 to 12.4.85 Geoterrex Pty. Ltd. of 13 Whiting

Street. Artarrnon. Sydney conducted a time domain electromagnetic survey

on behalf of Billiton Australia. They survey was conducted in the

Cattley range area of Tasmania.

Field hands were provided by Billiton Australia to set up and remove

loops used in the survey.

Peter Eagleton

Stuart Dodd

John Peacock

(B) Equipment
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III. SURVEY PROCEDURES

(A) Theory

The EM-37 is a transient electromagnetic surveying system which is based

upon the measurement of the induced secondary magnetic field decay.

The transmitter output signal consists of an alternating ramped current

pulse as shown in figure 2a. The cessation of the primary current, Ip,

and thus the primary magnetic field, Hp, induces an emf in a conductor

in opposition to the change in the primary magnetic field. The induced

emf causes a secondary current, Is, to flow and then decay as shown in

figure 2c. The time rate of change of the magnetic field mag can then

be measured as an emf in a multi turn receiver coil.

The decay curve is sampled over 20 logarithmically spaced gates and

averaged over a specified number of cycles of the primary current.

Advantages of the EM-37 system include its wide bandwidth, relative

insensitiviity to primary loop orientation and, since measurement is

done during the off-time, it is not necessary to cancel primary

field effects.

(B) Field Operations

A fixed ungrounded transmitter loop with dimensions of 800 metres by 400

metres was laid out in accordance with survey plans drawn up by Billiton.

The survey was run at a frequency of 25 Hz on crystal synchronization.

The grid lines were spared 200 metres apart. Readings were taken at 50

metre intervals along the lines. A few survey lines ran along the 400

metre loop wire. As it was not possible to survey on the loop wire a

station was situated approximately 25 metres perpendicular to the station

peg and loop wire. A consistant side to the loop wire was maintained,

i.e. all readings were done on the outside or inside of the loop. Thick

vegetation prevented the collected of data at a few of these sites.



(C) Data Reduction and Presentation

Page 3
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Any further data processing was done upon completion of the survey work

by Geoterrex in Sydney.

scaleef
2nV!Amp.m ,

-N192 x 2 xVB

N is the gain

V is the millivolt reading

This reading is then normalized to the primary current.

is scaled in groups of five channels. The channels being: 1 to 5, 6 to 10,

11 to 15 and 16 to 20.

where

Two components were measured, the vertical component and the horizontal

(x) component. All data during the course of the survey day was stored

in the memory of the HP75 computer and dumped on tape in the evening and

plotted using a Plotwriter WX4731.

Data was monitored during the day to check on noise in a number of ways.

::;fuics tests (Tx not transmitting) were carried out at a site chosen

that was approximately 20 metres away from the Tx site and loop. Two

components the (Z) and the (X) were recorded. Noise checks with the

Tx transmitting were generally carried out at the start of the line,

in the middle and at the end of the line.

The plots presented in the field are linear with a horizontal

1 :5000 and the vertical scale, which is expressed in units of

The data reduction consisted of averaging the readings of opposite

polarity to cancel any DC offset in the instrument and converting them

into a value representative of the time rate of change of the magnetic

flux density, B (nv;m2), in accordance with the following equation:
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IV. SURVEY AREA AND STATISTICS

cattley Range Prospect

This area was situated approximately 50 kms south of Burnie and

about 30 kms east of Waratah. See Fig. 1. ACcess to the area was

byForestry roads. West coast bush was present although it was not

excessively thick and the terrain was fairlY flat.

Twelve lines with a total of 560 stations were completed.
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EM37 6ROUNO TRANSIENT ELECTROMAGNETIC SYSTEM
TECHNICAL SPECIFICATIONS
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Repetition rete

Turn-off tiMe

Tran'Mitter loop

TranSMitter
protection

Tran'Mittar output
voltege

Tran'Mitter output
power

TranSMitter Motor
generator

TranSMitter

3Hz ,7.5Hz, or 30Hz in countries using
60Hz powar lina frequancy, 2.5Hz
6.25Hz, or 25Hz in countrias using
50Hz power line frequency; all four
ba.e fraquancie. are sWitch
selectable.

fa.t lineer turn-off of about 300
Microseconds into e 300 X 600 Metre
loop. Oecrea.es proportionetely with
current and loop periMeter to a
MiniMUM of 20 Microseconds. The
actual value is raad off the front
panel Meter.

any diMensions troM 40 X 40M to
300 X 600M MaXiMUM at 20 aMps. Largar
diMensions at reduced current.
Tran'Mitter voltage switch acjustable
for 'Maller loops. Value of loop
re.istance read frOM front panal
Metar, resistance MU.t be greater than
1 OhM to prevent overload on lowe.t
voltege setting.

circuit breaker protection against
input overvoltage; in.tantaneou••olid
.tate protection again.t output short
circuit autoMatically re.ets upon
reMoval of .hort circuit. Input
voltage. output voltage and current
indicetad on front panel Meter.

110 volts (zero to peak) MaxiMUM
20 volt. (zero to peek) MiniMUM

2.2 kw. MaxiMUM

5 HP Honda gasoline engine coupled to
120 volt, 3 pha.e, 400Hz alternator.
ApprOXiMately B hours continuous
operation frOM full (built-in) fuel
tank.



air-cored coil of bandwidth 20kHz,

Receiver

n
2 cycles
( .oftwdre
integration
frequencies.

• \)~b

•••••
••
••••
•
•••
I

•
I

•
I

Measured quantity

Sensor

rt"e chennela

Date logging
and display

Integration ti~e

Receiver output
nolae referred
to input

Output/input
connector

Synchronization
to Tx

Noiae rejection
circuitry

Receiver batteries

125027

ti~e rate of decay of ~agnetic flux
along 3 axe ••

20 ti"e channels with location. and
widths shown in figure 2. Successive
operation at 25Hz then 3Hz effectively
gives 30 channels covering reange fro"
80 "icroseconds to 80 "illeseconds.

data collected by Hewlett-Packard data
logger; 4 digit display with sign of
selected ch ,nels on LCD of logger,
co"plete software control of gains and
integration ti"es.

at 25Hz, n-4,6.8,10,12,14
selecteble)l si"ilar
ti"e. at other base

-10 2
typically 1.5 X 10 volt/" at last
gate dt 25Hz With integration ti"e of
44 .econds. Noise will be higher
during inten.e local .pherics
actiVity.

all 20 channels in analogue for"at for
output, digital inputs control all
housekeeping function ••

either of the following (switch
selectable)
(I) high stdbility (oven controlled)
quartz crystal •.
(2) reference cable.

Selective clipping of at"ospheric
noise pulses at all ti"es.

12 volt rechargeable Gel-cell, 9 hours
continuous operating ti"e typically.

"



I (t)

20 gates (logarithmically
spaced)

t

125028

Time after
Tx turn-offlOmsec

lOOmsec

lmsec

10msec

FIG. 1

T---------

FIG. 2

Gate Number

Transmitter Current Waveform

Gate Location and Widths

1 , 11 .. 0; II> 7 8 9 110 lb." , L4 .5 L6 8.7 IR IQ 1;>/1

•
I 1 I 1 , I I I I 1 1 'I I I I I25,30Hz ----i

lOO\lsec

2.5, 3Hz --/'---1---+-+-1_I-I1r-+1+1-+1+1--.....,1---+-+-1-+1-11-+1+1-+1+1­

Imsec

;1
I,
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Iii'
i_
:1

I~
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I
I
I
I
I
I
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125029
0'2.8

NOISE CHECK DATA

DATE NAME LOOP TIME

6.4.85 SFER 10 2 MORNING

6.4.85 SFER 11 2 AFTERNOON

7.4 .85 SFER It. 2 MORNING

7.4 .85 SFER 13 2 AFTERNOON

10.4.85 SFER 14 3 MORNING/AFTERNOON

11.4.85 SFER 15 3 MORNING

11.4.85 SFER 16 3 AFTERNOON

12.4.85 SFER 17 3 MORNING

12.4 .85 SFER 18 3 AFTERNOON

NOTES

1. The survey line data is the data that contains the z and x readings

of the line surveyed.

2. The noise check is listed into two categories:

a) NOISE is a collection of successive readings taken at one constant

location for all the lines read from one loop with the Tx transmitting.

The location chosen was about 30 metres away from the loop wire. The

readings were generally entered as station OOOOE and incremented by

50 metres for each successive reading ego II repeats would start at

OOOOE and finish at 0500E.

b) SFER is a collection of successive steric readings taken at one

constant location about 30 metres away from the Tx site. with the

Tx not transmitting. They were recorded under a station heading of

OOOOE.

3. The readings for SFER 1 to SFER 7 are listed in APPENDIX 5 (These

one are not recorded on the 9 track tape) together with a group

of channels for SFER 8 to SFER 18. These latter ones (SFER 8 to

SFER 18) have all the channel values recorded on the 9 track tape

but the channels listed in APPENDIX 5 were the ones written down in

I
I
I

•

4.

the field.

2All values are in nV/Am .
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APPENDIX III

EM 37 Profiles

125030
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ELECTROMOTIVE FORCE INDUCED BY
SECONDRRY FIELD

TlM: r:ERIVHTI\£ a= fLlD( fEN3ITY tBl

PRO£CT NO.
85-1858

,x

125033

5cm

3 Hz.

11.~ MlI'S

: PESO

: ~/~4/1985

10600N I16~!lE

1'J9OO0N 11200E

: OO~mX.w!lm

9..RVE1'ElJ AND COl'!' ILED BY
GEOTERREX PrY. LTD.

\0(

LINE,

CLIENT : BIlHlon Ausho.Ho.

PROJECT : Co.I i ley Ro.ng.

AHEH . : GJ.~ 1dford ·To.smo.n~o.

SlRVE1'ElJ BY

DATE

TX 1UiN IFF TIME : 349 m~CNS.C'.

FIRST GATE TIME : 88. 5 m~CNS.C"

TX LOCP SIZE

(J)....
~

o
>
o

~
c

-d

'"
~
0­
(J)

'"<-....
~

~ 1---------------1
~ TX LOCP SIDES
~

INTEGRATHJ-! TIME : 2S6 CJC1••

SYNC MODE : CRYSTAL

HffiIiWTAL SCALE : L 5~~~

t.

~3
i~ u

-.3

F +? I16-2Iil

11-15

6-1!l

TX l()(1'· : ,1
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: CRYSTAL

: 11.0_5

: 25 Hz.

: 800mX400m

: 0980lJN

: PESO

; 03/04/1985

srnVEYEO ANO COMPILEO BY PHOJECT NO.
GEOTERHEX pry. LTD. 85-1858

I"

SYNC MODE

TX TLl\N OFF TIME : 349 mlc"os.,••

ClJRRENT

FREQlJENCY

srnVEYEO BY

DATE

FIRST GflTE TIME

'"-
~ TX LOOP SIZE
~
o
§
c

EM-37
FIXED

TRRNSMITTER
SURVEY

ELECTROMOTIVE FORCE INDUCED BY
SECONDRRY FIELD

INTffi'\ATJON TIME : 256 cycl..

CLIENT : B,lll'O" ftJ.s,""ll"

PROJECT : C""I.y Rong.

RHEA. : r",.ldJo"d. To.smo.n'a

mE CfRIVRTIV£ (F FLUX r:EN3Ili' (8)

HOHIlONTAL sm..E : 1:5000

'"<-­'"E
,~

<If-------------------i
6 TX LOOP SIDES ; 1060lJN 11601lE
"-

[~
[-200

t
.25

I 0
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I
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I
I
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TO

1-5

ELECTROMOTIVE FORCE INDUCED BY
SECONDRRY FIELD

mE LffiIVRTlVE [F FW( LEN3ID lBJ

DATE : 31/l'I3/1985

SURVEYED fl'1I) aM'ILED BY PROJECT NO.
GEOTERREX PH. Lm. 85--1858

CLIENT : Ell II i on Ausho.lI 0.

PROJECT : Co.H ley Ro.ng.

mE.'! : Gulldlo,d T",,_Lo.

LINE_ : 102l'1ilN _x

TX -LDOP ; .1
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0 TX Tlffi OFF TIME : 347 miC'l'09&C$.
Z
c FIRST GATE TIME : 88.5 mlC'l'09&C& ..
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PROJECT NO.
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: PESO

: 01/04/1985

: CRYSTAl

: 11.0 o.mps

: 25 Hz.
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SURVEYEC Fl"ID COMPILEa BY
GEOTERREX PH. LTO.

SURVEYEC BY

DATE

SYNC MODE

HORIZONTAl SCALE : 1:5000

CURRENT

FREQLfNCY
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INTEGRATION TIME : 256 cycI••

F-.25

&--10

11-15

I
I
I
I
I
I
I, '

i
1&--20
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TX WOP ; 1
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PROJECT NO.
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: 02104/1985

: 11. 0 ""!'.

: 25 Hz.
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09S00N 112110E

: 800 m X 4l'l0 m

SURVEYED AND COMPILED BY
GEDTERREX PlY. LTO.
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PROJECT : Co.llley.Rang.

AREA : GulldfoN( ·TMmant.
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PROJECT NO.
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SLRVnED AND CCM'JLED BY
GEOTERREX PH. LTD.
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DffiE

CLIOO : B;W Ion FlJ.sh~h~

PRCJECT : C~tl!ey Rong.

~EH _ : Gul !dfo,d. TMmM\~

!J'(NC MODE

ClffiENT , 11.0_s

FREOLl:NCY '25 Hz.

INTEGRATION TIME , 256 cycles

TX l1RN [FF TIME '347 m'c.os.cs.

FIRST GATE TIME ; 88.5 m\c"",ecs.
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PRO_liT NC
85-1859

25 Hz..

CRYST'l..

11203c

tl7BWl 1l6i10E

Ball " X 4iJ0 m

PEY

5cm

smVEYED AND CQ'_pTLEJ BY
GEOTEHREX PT~. LTD.

125040

l.'\t t leo,! RMgtl'

wi IdJ~"d TM'nM\.(\

LINE

INTECRRTION TIME : 256 C1d~z

CLIE1'lT

SllRVEYED BY

DATE

HORlZO!'..rrFL SCALE ~ 1:~D2

SYNC MODE

cmRENT

Tx LOOP SIZE

TX LOO!' 310ES

FREQUE,"JCY

o
>
o
c
<C
c

"

'"1-

(I)

E

t
.25

o

-.25

16-20

11-15

6-10
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HORIZONTRL COMPONENTB (X)
"-'

1B-
I
I
I
I
I
I
I
I

EM-37
FIXED

--- TRRNSM I TTER
SURVEY

ELECTROMOTIVE FORCE INDUCED 8
SECONDRRY FIELD

TIM:: LFRIVRTI'vE iF PLllX lB£ITY (8)

6-10
\ ..

1;;'S041

Scm

...
'" TX LOOP SIDES
c..

; Ql860~ 11200E

; 0780~ 1161'10E

mOHT NO.
85--1858

.X

, PLF

, 11104/1985

, CRYS'!'!...

; 25 Hz.

SUHVEYEO Fi."'l0 CDM" ILED BY
. GEOTffiliEX PlY. LTO.

LINE

ffiOJECT ; Co.! t ley .Ro.nge

'iREA , Gullci.fo"d TMmo.nL •

INTEGHATIil'i TIME , 256 cycles

SYNC MODE

SUHVEYED BY

D'iTE

HDRIZONT!'!... SL'Cj[£, 1:5000

ClffiEJ.[T

FREQUE!'iCY

~ TX LOOP SIZE ; 8013 m X 400 '"
>
g TX TL'RN OFF TIME ; 390 ",L 'N3."'.
<i
C FIRS, CATE TIME ; 88.5 ",L,"",.,•.

[.25

== = [25
I~ =t

I
I
I
I
I
I
I

1=; t §~ J~_'O£_:_:2~~:
I
I
I
I
I

11-15

16-20

TX LDOP' 3



PROJECT NO.
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TIM: il:.lUVRTIVE [F FW< ill£lTY iB)
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TRRNSMITTER

SURVEY

ELECTROMOTIVE FORCE INDUCED BY
SECONDRRY FIELD

St.RV'i'f'cl) AND ClJ."'Pr2 ~'f

CEOTEHREX pry. LR:~

TNTEffiATILN TIME : 256 ct<;; I~

Ph!' 10fT 'C~t t ley RM;.

'REG GuddJij'"a. T(l,~'!1ltr_'t\

SlR\'8ED BY

D'11E
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\) HORIZONTRL COMPONENT B (X)
~
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~ ~ ~ ~
l<i ~ ~ ~ l<i
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~ ~ ~;:?: ~ '" "i'
S S - - c:, .s ~ f3 ~ ~- - - - - - - - EM-37

1-5

FIXED
TRRNSMITTER

SURVEY

ELECTROMOTIVE FORCE INDUCED BY I
SECONDARY FIELD

TIM: [IJ\IVRTI'vE LF FLlJ)( CHf,JT( (8)

PROJECT NO.
85--l85e

5cm

125043

: CRYST'iL

: 25 Hz.

; ~860@11 1!60~E

; 80~mX4~~m

: PEJ'

: 1~/~4/1985

SIJ\VEYEO AND CO~f ILEO BY
GEOTEHREX PlY. LTD.

PROJECT : (,'tl.1 Rong.

q,REH ; Cu'ldlo'o. TM","'"

SLflVEYEO BY

DATE

SYNC MODE

TX LOOP srlE

"REOUENCY

o.,\<RENT

HORIZONT'iL SGiLE : !; 5~~~

~
o

Z
c "IRST GATE TIME

INTEGfl1TION TIME; 256 cycl.3

<D
<-
~

<D
EO

~ 1----------------1
;; TX LOOP SlOES ; ~78~@II 1121J~E
"-

1&-21J

11-15

6-10

TX l..ffi' LINE : 0e2~iJN x
TX lOOP ; 3
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VERTICRL COMPONENT B (Z)

Scm

: CRYST'l..

: PLP

12104/1985

~360iJN 1160i'1E

: 000mX4ili'lm

: 25 Hz.

I..

iJC1TE

ELECTROMOTIVE FORCE INDUCED BY
SECONDRRY FIELD

SURVEYED BY

.

Qh1ENIT~. ~ B~11~to~ Au3t~~l~~

PROJECT : Co.it I•.y Ro.nge

AREA : eu.IMo"" TMmMLa

FIXED
-- - TRRNSMITTER

SURVEY

EM-37

INTEG',RTION TIME: 256 (.yd••

TX TlJ\~HJFF TIME ~ 3'90 rntcY'o)~eC'S4
1:

TIi'E LfRIVRTI'Vr: a= Fill( [E\5Il\ (8)

CffiRENT

SYNC MODE

FREQUENCY

~>~~ .' SLIlVEYEO AND D::WlLED BY PROJECT NO.
~:''';'.. GEOTc.'\REX PIT. LTD. 85-1858

. HORIZu"NT'l.. "mE : 1: 5i'1i'1i'1

"-a
~ TX LOOP SIDES i'l78i'1iJN 112i'1i'IE
"-

~ TX LOOP SIZE
~
o
§
c

I
I
!

I
I

l

i
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16-2i'I

11-15

6-1i'1

1-5

lXllXP LINE i'l86i'1iJN

IX LOOP ; 3
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ffiDJECT NO.
85-1858

E

5cm

: PEY

: 12/04/1985

: 25 hz.

: CRYSTFL

0?800N 1!200E

08600N 11600E

:OO0"X400m

EM-37
FIXED

TRRNSMITTER
SURVEY

SLRVEYED RND cowlLED BY
GEOTEHREX PlY. LTD.

TIlt r:ERIVRTlVE (F fll.D( lE'BnY (8)

10(

ELECTROMOTIVE FORCE INDUCED BY
SECONDRRY FIELD

PHOJECT ~ : u..tl l.y HMg_

8Rffi : r,,,,Jldfo.d TMtnOJ\(~

SURVc:YED BY

DfHE

TX lOOP SIZE

SYNC MOOE

TX 1URN OFF TlME : 390 ,,(no••c••

I: j

II;
l! l

_~,_~ ~_~, ~ ~............... uJ

INlffiqfjTlON TlME : 256 oyd••

HORllONiFL seRLE : 1:5000

0.-

~

:; TX lOOP SIDES
0.-

(J>--'

~
o
§
c

t" r,"! 1"1 ~,

I -..!

I
I
I
I
I
1

I
I
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I
I
I
I
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.-. ::2 e 1

:'::'OPF t C TEG [lATA

Pt=' •.::. tt

TX LlXP LINE ~ : 08600N x
TX lOOP : 3
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PRO.ffT NO.
85-1858

f,. T ..:::

E

E

11200E

5 em

CRY5T"IL

25 Hz.

99,5 rn~c"os.e,.

9.9 ""1)',.

1250L1G

fEY

; 07/0411985

SURVEYED fiND CO\1"ll£D BY
GEOTERREX pry. LTD.

INTEGRHTION TIME; 25'6 e'fC1.,

FIXED
TRRNSMITTER

SURVEY

EM-37

ELECTROMOTIVE FORCE INDUCED BY
SECONDRRY-FIELD

DRTE

TIt£ 1J:-RIVRTWC: CF:fLLIX IDBID (B)

HORIZUNT"IL S'(JU: ; 1: 5000

SURVEYED BY

SYNC MOUE

TX Tl.J\N OFF TIME ; 311 rnl c"'osec~ ~

FIRST mTE TIME

CURRENT

FREQUE:..~CY

I"'"

TX LOCP SIZE

IX L02P 5IDES

l

o
>
o
co
c

F: • t.)

T (t

L I II!":

[
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CLIENT
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PROJECT NO.
B5-1858

5cm

8B0~ 10'3OOE

,000Ql~ 11200E

: CRYSTfL

;PE.P

; 05/04/1985

: 9.9 _"
': 25 Hz.

I smV'iYED AND W1" lLED BY
GEOTERREX PlY. LTil.

EM-37
FIXED

, TRRNSM IHER
SURVEY

ELECTROMOTIVE FORCE INDUCED BY
SECONDARY FIELD

Tlt£ IfRlVRTlVE IF PL.11>: [fJIBlTl' (B3

12~047

INTEffi'lTION TIME ; 256 cycle.

CLIENT. : BI11>lo, Ruat..ha

PROJECT : u,lt ley Range

'REA : Cu, 1Mo'll TM""",La

smVEYED BY

HORIlONTfL SUl..E ; 1:5000

DATE

o TX LOiP sm: ; '300 m X 400 m
>
g TX TURN OFF TIME; 311 mlc.ose.,.
d
C FIRST GATE TIME : 88.5 rnlc'o.e, ••

; TX LOiP "IDES
Cl..

~F-.25

b2~1'

HORIZONTRL COMPONENT
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I
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11-15
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.~ ~ s ~ i ~ m ~
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;~c

1)( l.JlF LINE

TX LOOP ; 2



Scm

125048

: CRYsr~

; 9.9 """"

: 25 Hz.

; PEY

; i'l7/04/19S5

: Co., tI.y .Range

: 0880a; .X

; 2

I"

smVEYEO FND m·l" 'i.E BY
GEOTffiRE){ PlY. LTO.

Tx LOOP

LINE.

9..RVEYEO BY

iJ'lTE

OOH~a; 1i'l300E

0330~~ 11200E

Tx LOOP SEE ; 800 m X 400 m

SOC MODE

FIR,iT ffiTE TIME : 83.5 mlc.o".".

TX LOOP SlOES

TIM: [ffiJVRTI'vE CF FWX rusHY (ei

EM.-37
FIXED

T~RNSMITTER

SURVEY

CLIENT

ELECTROMOTIVE FORCE INDUCED BY
SECONDARY FIELD

~
o
c
G
c

.
!NTEGRATION TIME ;256 ,yd••-

<L
<-­(L

E
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~-------------i
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c
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1)( lJXP
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HORIZONTRL COMPONENT B (X)

I
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EM-37

Scm

FIXED
TRRNSM ITTER

SURVEY

125049

ELECTROMOTIVE FORCE INDUCED BY
SECONDRRY FIELD

T1I1: lJ'RIVRT1VE IF HllX r:EN3ITY (Bi

TX LOa=' SIiE

TX Tt..RN OFF TIME i 311 Mlc"',o",ac.:>.

~IP",T GATE TIME S'l.5 mlCI'.l)tec5.

CillRENT 9.9 :l.....'!Ps

FREQLIE."lCY 25 Hz.

!NTEGPJHlON TIME ; 256 c1claJ

TX LOC" SID,S
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L------Il "
I

I
;; 1 d ~.l 1=1

'.:'

1-5

'. ~,

1

I
1
!
i
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j

p. t :.-

tHHjll>=,L

'-'flJ[ "- ,

'.'..:;. 5::'

Pee

PLOT

" "

HORIZONTfL S[fLE ; 1:5000

srnVEYED BY PE.P

iJS/04/1il85

SLRVEYED f1NO CO~f' TLED BY
GEOT!:PJ\EX PIT. LTu.

PROJECT NO.
35-1958

CLIENT

PROJECT

TX LD:P LINE

TX LOOP 2



HORIZONTRL COMPONENT B [Xl

PROJECT NO.
ffj-1858

X

5 em

08300N 11~0E

0-..0E0iJN 10300E

:125050

; mYSTfl..

; 500 III X 400 m

: 25 Hz.

, 09400N

; 2

I"

SURVEYED R~D CO:1PTLfD BY
GEOTG'RfJC pry. LTD.

IX LCCP SIZE

SYNC MODE

TX TURN OFF TIME ;311 mleNe,., ••

TNTEGfUiTION TIME; 256 cycl••

PROJECT : C~t,l.y Rong.

CiRrn ; wddJo-ci. T""mlJJlla

~IRST CHTE TIME ; 53.5 mleN'.".

CURRENT

Fl\EQUf:KY

I LINE

IX LDCP

I hORIZONTAL SC'1LE ; 1",5000

I SURVEYrD BY ; pup

, ORIE ; 06/04/1935

Ei1-37
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125062
AIRBORNE GEOPHYSICS

( EM, MAG, etc)

Approx. position of
DIGHEM So INPUT

OUTCROP anomolies
t

GEOLOGY
B TOPOGRAPHY
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Drawn a'PORT Date 8/83 RevIsed Date 6/85

T1tle

AulhO' N. H. Depl AHO Scale I: 5000

Dale

Df~wlng No
LOOI/1016

S'cedl'!dDale

Rillito" Australia

FIG 9

l.P. RESISTIVITY SURVEY

LINE OON

P<OI"CI N.W. TASMANIA

CATTLEY RANGE

Slleel No

Checked

2. Line approx. parallel to
EM - 37 lines 10400N, 10200N

N.B. I. Data from plan D/LD51/03
(Black Marsh Input Anomaly 4041/IL2)

Scm
I'"

Contractor SCINTREY

Date' 29/8/83

Timing: 2 sec ON-OFF

Transmitter lPTA/A 3 kw

Receiver; IPR-8

Integration time: M232 (7)

Array' DIPOLE - DIPOLE

Dipole I engt h' 100 m
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Scm

Contractor: ZONGE

Date' 5/85

Timing' 2sec ON -OFF

Transmitter, HIGH POWER (25 Kw rna,)

Receiver, GDP-12

Integration time' UNCORRECTED NEWMONT (450 -IIOO-ms)

Array' DIPOLE - DIPOLE

Dipole length' 100m
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