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SUMMARY

tenure on the Lake Selina portion of EL 103/87 has consisted ofI
Exploration carried out during the initial 12 month

I
I
I
I
I

gridding, ground magnetic survey, CSAMT survey, field mapping

and interpretation and compilation of previous exploration

activity.

One significant bedrock conductor has been located by

the CSAMT survey with further TEM testing to be carried out.

The known mineralization within the licence appears to

weakness to its present location during the Devonian.I
be of Cambrian origin, remobilised along zones of structural

I
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I
I
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I
I
I
I

Mapping has revealed a favourable setting for VMS style

mineralization.
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1.0 INTRODUCTION

2.0 LAND TENURE

in Volume 1.

Conservation Area. Part of the licence is due to be flooded in

This

(Fig. 1). This report

EL 103/87 was granted to the Shell Company of Australia

The Lake Selina area is totally within the Southwest

Exploration philosophy for the Lake Selina area has

This report details exploration completed and results

667005

achieved by Billiton Australia within the Lake Selina portion of

EL 103/87 during the 12 month period to 21st April 1989.

represents the initial report by the company. The licence was

is the first year of tenure of the licence and thus this report

been to locate massive base metal sulphide mineralization at

acquired by a successful tender to the Mines Department.

until the 21st April 1989. The licence consists of 26 sq km,

depths probably greater than 200m.

which is divided into two separate areas known as Lake Selina

deals with the Lake Selina area only; the Basin Lake report in

1994 as a result of dam construction by the HEC.

(10 sq km), and Basin Lake (16 sq km)
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3.0 LOCATION & ACCESS

The Lake Selina EL is located on the west coast of

Tasmania approximately 13km southeast of Rosebery (Fig. 1).

Access to the licence is via the Anthony Road, which passes

along the western boundary. Access within the licence is via

4WD tracks which join the Anthony Road at the HEC Newton Camp.

A significant topographical feature within the licence

is Mt. Selina (780m), which occupies the northern portion of the

licence., Steep rugged terrain persists throughout this area.

Vegetation over Mt. Selina consists of thick rainforest and

ti-tree scrub whereas the remainder of the licence is flat to

gently undulating hills covered in button grass and light

ti-tree scrub.

4.0 GEOLOGICAL SETTING

The Lake Selina licence area is located along the

eastern margin of the Cambrian Mt. Read Volcanics, a northerly

trending predominantly felsic volcanic arc on the west coast of

Tasmania (Fig. 2).

The EL contains lithologies from the youngest sequence

of the Mt. Read Volcanics, the Tyndall Group. The Tyndall Group

consists of mainly quartz-feldspar phyric volcanics and

sediments. The eastern boundary of the Tyndall Group is marked

by a disconformable contact with the PreCambrian Tyennan Nucleus
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5.0 PREVIOUS EXPLORATION

Mapping over the remaining northern portion of the

licence was completed after LS 1-3 were drilled. Pole-dipole IP

and magnetic surveys were carried out north of 361200N but only

quartzites and metasediments. To the west the Tyndall Group is

fault bound by a down thrown block of Ordovician Owen

Conglomerate.

Copper mineralization was discovered within the licence

by prospectors at the turn of the century, with several adits

and trenches being excavated between 360000N and 362000N ('Lake

Selina Workings'). From 1903 to 1939 Mt. Lyell and the Mines

Department carried out test work on these small copper deposits

with discouraging results. RTAE carried out an aeromagnetic

survey in 1957 but failed to carry out any ground surveys.

Page 3667008

Systematic exploration commenced in 1969-70 when Mt.

Lyell (GoldFields Exploration Pty. Ltd.), gridded, mapped, soil

sampled (where not moraine covered) and surveyed with magnetic,

Pole-dipole IP and SP the area south of 361200N. This work

defined the southern end of the Western Pyrite Zone (WPZ), as a

marked IP anomaly with coincident magnetic and geochemical

anomalies. The zone between 360000N and 361200N was drilled in

1970 by holes LS 1-3, which intersected pyritic altered

rhyolitic volcanics with minor basemetals.
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of the area north of 361600N. A similar magnetic signature to

magnetite mineralization but base metal values were low.

362400N to 362800N was similar to that at Mt. Lyell.

361200N to 362800N. These surveys showed that the WPZ was best

and

with

Page 4

but

Grid based soil
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Drill holes LS 4-6 and

mineralizationmagnetite-pyrite

The hole showed a Zone of strong banded

expressed between 362000N and 363200N.

covered the Western Pyrite Zone region.

sampling was carried out during the summer of 1970-71 from

Other than a small, partially successful Turair EM

Exploration was renewed in 1979-80, and a Dighem survey

All four holes intersected extensive zones of strong pyrite-

In 1975 a comprehensive review of all results concluded

LS 7 were drilled in this area in 1971 and 1972 respectively.

inconclusive study of cobalt levels in pyrite of the WPZ,

interest in the licence area lapsed at this stage.

survey in 1973 over the area drilled by LS 4-7, and an

that of the WPZ was observed several hundred metres to the east

in 1981.

that the style and degree of mineralization in the WPZ around

insignificant base metal values.

of the WPZ, being later confirmed as the Eastern Pyrite Zone

disseminated

EPZ was drilled by LS 8 to the north of the present licence area

(EPZl, in 1980-81 by mapping and gradient array IP surveys. The
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Down-hole Sirotem on LS 10 and LS 13 in 1986 failed to

detect any anomalies.

An alteration study of the Mt. Read Volcanics by Eastoe

in 1981 concluded that the Selina mineralization was 'deep

footwall type' related to the Cambrian Murchison Granite, and

unsuitable for the formation of massive sulphides.

During 1985 a UTEM survey was carried out over a

significant geochemically anomalous region immediately to the

south of the EPZ, with no major anomalies being noted. This

zone was drilled by LS 13 in 1986, intersecting weak sulphide

mineralization, including thin galena-sphalerite veinlets over a

60m interval within moderately altered volcanoclastics.

During 1984 two holes were drilled in the WPZ, LS 9 and

LS 12 (outside current licence). No significant assay results

were obtained from these holes, with LS 12 ending within the

Murchison Granite. Two holes were also drilled to test the EPZ,

LS 10 and LS 11 (outside current licence). LS 10 contained

maximum values of 1.06% Zn, 0.72% Cu, 5g/t Ag and 0.21g/t Au

(non-coincident 1m intervals). The hole ceased drilling within

altered, cherty-chalcedonic tuffaceous sediments averaging 15%

disseminated pyrite.

Page 5667010I
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A new grid consisting of approximately 24 kms of grid lines

with 400m spacing, and 10 km of access lines were

constructed over the entire licence. The grid was completed

under contract in May 1988 (Fig. 3).

Approximately 24 line kms of grid were constructed over

the entire licence. A ground magnetic survey has been conducted

over the grid. A partial CSAMT survey has also been carried

out. Interpretation of the data are completed. A TEM survey

over anomalous CSAMT areas and untested zones was unsuccessful

due to equipment failure.

The original exploration philosophy of searching

massive sulphide targets at depths greater than 200m has

adhered to during the current reporting period.

Grid based mapping has been carried out

portion of the licence and the geology and

reinterpreted.

for

been

Page 6

in the northern

mineralization
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6.0 EXPLORATION COMPLETED

7.1 Geology

7.0 EXPLORATION RESULTS
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dacitic lavas and intrusives centred on Mt. Selina lying

The geology within the EL consists of a thin segment of the

buttongrass plain.

east and west facings away from the central lava mass.

Page 7

Contacts
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Mapping of the grid was only carried out in the northern

predominantly float samples. Outcrop to the west of 385600E

predominantly quartz-feldspar phyric volcanics and sediments

of the licence is generally poor with interpretations

is almost non-existent, being mostly covered by a flat

loosely based on inferred positions of lithologies from

interpreted as consisting of a central dome-like mass of

by the Ordovician Owen Conglomerate and overlying the

portion from 361600N to 364000N. Outcrop within this part

of the Late Cambrian Tyndall Group, fault bound to the west

Tyndal Group within the licence in the past has been

lesser sedimentary rocks of the Tyndall Group shallowly

PreCambrian Tyennan Nucleus to the east. The geology of the

and sediments steeply dipping generally to the east with

conformably upon the Sticht Range Beds. This central lava

complex is flanked to the east and west by volcanoclastics

dipping (30 0 ) to the east of west (Fig. 3).

The results from recent mapping have been interpreted as a

sequence of rhyolitic to dacitic volcanics, epiclastics and

observed within drill core suggest steeper dips. The

Tyndall Group is then overlain by the Dora Conglomerate
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forming a syncline or small fault bounded basin structure.

I
I
I
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in the north and extreme south of the licence,

Page 8

possibly

Clasts within the Dora Conglomerate are derived from the

I Tyndall Group and PreCambrian Tyennan Nucleus. The Sticht

Range Beds appear to be either syndepositional to, or

overlie the Dora Conglomerate in the northeastern part ofI
I the licence. The Sticht Range Beds sequence of laminated

conglomerate within this part of the licence stronglyI
quartz-mica sandstones overlain by coarse quartzite

I
I
I

resembles the basal Newton Creek Sandstone Member of the

Denison Group.

Two very extensive and strong linear, conformable zones of

pyrite ~ base metals mineralization - the Eastern Pyrite

Zone (EPZ) and Western Pyrite Zone (WPZ), occur within the

I Tyndall Group sequence. The EPZ and WPZ both occur within

which can be traced

Clasts within the Dora
I
I

zones of intense shearing

considerable distance north-south.

Conglomerate adjacent to the EPZ display

over

considerable

be parallel to a regional foliation attributed to the MiddleI
flattening and lineation. The intense shearing appears to

made of these two zones at the University of Tasmania, in an

A thin section study wasI
I

Devonian Tabberabberan Orogeny.

attempt to determine the nature of the mineraization. Thin

sections were cut from drill core, DDH LS 6 representing the

I WPZ and DDH LS 10 representing the EPZ. Examination of the

I
I
I
I

thin sections has shown the base metal sulphides (galena,



Tabberabberanor post-tectonic to the

I
I
I

sphalerite and

syntectonic to,

chalcopyrite), to

667014

have been

Page 9

emplaced

In LS 6 base metal sulphides have deposited within

I
Orogeny.

pressure shadows of deformed pyrite grains suggesting

containing pyrite, chalcopyrite, galena and sphalerite cross

syntectonic deposition. In LS 10 quartz-carbonate veinsI
I cut the regional foliation suggesting post-tectonic

upon the Lake Selina prospect indicates similar ,o6Pb/,o4Pb

as that found from Cambrian massive sulphide deposits

I
I
I

emplacement.

A lead isotope investigation by Gulson & Porritt, (1983),

elsewhere within the Mt.

I River, Hercules.

Read Volcanics eg Rosebery, Que

These results suggest the remobilization

I
I

of sulphides during the Devonian along preferentially weak

structural zones from an original Cambrian sulphide system.

This mineralization may be due to the intrusion of the

however recent lead isotope studies carried out by BillitonI
Murchison Granite equivalent, which outcrops on 361600N,

I
I
I

suggest that the Murchison Granite is not the source of the

sulphides.

7.2 Geophysics

exploration work carried out during the reporting period.I
I
I
I

•

Geophysical surveys comprised a major part of the



7.2.1 Ground Magnetics

Cambrian granite.

lines 364000N and 363600N, where subsidiary shallow

This zone has been drilled by LS 10 and LS 8. The

in

Page 10

anomalies

667015

the aeromagnetic

Line 358000N to 364000N
10.6 line kms, 10m station spacing
400 metre line spacing

EM-37 survey in progress at time of
report. Results to be reported
1989-1990 report.

Lines 358000-359200, 361200-362000mN
13.1 line kms (80m stns)
400m line spacing, 80m E-dipoles
9 frequencies

Line 359600N was surveyed using Zonge's
GDP-12 receiver. Data quality was so
poor that results are not included in
this report.

latter survey indicates a strongly magnetic source

the centre-west of the EL and may also indicate a deep

beneath Mt. Selina, possibly due to a magnetic Cambrian

granite. A similar lower intensity feature occurs in

evident from the Mines Dept. aeromagnetic survey. This

These profiles detail

The ground profiles do not fully cover the strong

anomaly under Mt. Selina but its presence is obvious on

sources are evident, generally coincident with the EPZ.

The stacked profiles are presented on Figs 4 and 5.

CSAMT:

Surveys carried out include:

TEM:

Ground Magnetics:
(Billiton)

TEM:

I
I
I
I
I
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latter is about 250m north of the EL boundary and

I intersected strong chlorite-magnetite-pyrite

magnetic anomaly (which may be genetically related toI
alteration, clearly explaining the near-surface

I
I

the underlying granite).

Along the western edge of the grid a trend of shallow

magnetic anomalies

I about 3kms. This

are coincident with the WPZ over

has been drill tested also,

indicating themagnetic source appears to dip east,

I
I
I

intersecting magnetite-pyrite

Ordovician/Cambrian contact

contact probably does also.

alteration near

(Anthony Fault).

the

The

eastern central part of the grid and may be an untested

Other than the Eastern and Western Pyrite Zones,I
I

is only one other zone of interest. This is in

there

the

I
southern extension to the EPZ (it is coincident with an

anomalous chargeability trend).

interesting correlations with the aeromagnetic data.

I
I

The Mines Department gravity data (Fig. 6), indicate

whereas the Cambrian volcanics have aI
The magnetic Cambrian granite has an associated

gravity low,

(weak)

I
clear positive anomaly associated with them The

Anthony Fault is indicated by a 2-3 mgal E-W gradient

considerable throw on the fault.
I
I
I
I

at the southern end of the EL, indicating a



The lines surveyed show some similar features:

The CSAMT survey did not cover the EPZ, and only

covered the WPZ (where it has been drill tested) on

line 362000N. At this location, 385600E, there is no

clear conductor, indicating the disseminated nature of

the sulphide mineralization along this zone. The CSAMT

conductors and contacts are shown on Fig. 7 with the

profiles on Figs. 8 - 25.

a) A major lithological contact along the western side

of the EL approximately along 385300mE. This contact

appears to occur about 300m west of the mapped

Ordovician/Cambrian contact (Anthony Fault). Since

there is extensive glacial coverage here, the source of

this CSAMT conductor, which extends over at least 3kms,

is unknown. Since the glacials are not usually

conductive the source is unlikely to be related to

them, and must occur either in the underlying

Ordovician conglomerate or beneath that in the Cambrian

volcanics. On most lines the conductor is not fully

covered - this will be done during the forthcoming TEM

detailing survey, which should clarify conductor

position, depth and conductivity.

I
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7.2.2 CSAMT

667017 Page 12
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A strong transition zone is evident between

I
b)

'far-field' (high frequency) and 'near-field' (low

frequency) data between 1024 and 2048HZ on most

I This zone is characterized by low

lines.

cagniard

Selina data the transition zone is more marked than

Resistivities and Phase Difference anomalies.I
I usual.

In the

This can be due to enhancement from a shallow

conductive layer over a highly resistive layer.

I in this are no conductive layer exists

Since

(ie no

I
I

weathering or conductive overburden), the explanation

may instead be due to 'source overprint' which occurs

when the transmitter is placed over a resistive base-

transmitter dipole in this survey was placed at aboutI
ment which underlies more conductive rocks. The E-W

I
I

537200m!(AMG), predominantly over Cambrian volcanics

overlying the Murchison Granite.

I
This transition-zone resistivity 'notch'

true bedrock conductors unfortunately,

can obscure

although the

conductor is at 6000E on 358800mN, although the Phase

Phase Difference can assist in indicating the

I
I

of a real conductor. An example of a possible

presence

bedrock

I
I

Difference does not support this conjecture.

The only occurrence on the grid of an apparently

genuine isolated bedrock conductor is on line 358000mN

but will be detailed with TEM.

the major strike-extensive conductive zone noted above,
I
I
I
I

at 5600E. This feature may however be an extension of



8.0 CONCLUSIONS

The EPZ and WPZ appear to be structurally controlled

epigenetic disseminated Cambrian sulphide systems, remobilised

during or after the Middle Devonian Tabberabberan Orogeny.

Field mapping has revealed a highly prospective

sequence of lavas, volcanoclastics, epiclastics and sediments in

a submarine environment, within which VMS style mineralization

could have occurred.

Only one significant conductor has been located by the

limited CSAMT survey on 358000N at 385600E. It remains to be

seen if this is a massive conductor or a strike extension to the

WPZ. Further EM 37 testing will hope to define the anomaly.

Page 14667019

The ground magnetic survey was successful in defining

the strong chlorite-magnetite-pyrite alteration associated with

the linear north-south EPZ and WPZ. A possible extension to the

EPZ has been defined along the southeast boundary of the

licence. This coincides with an earlier IP anomaly detected by

GoldFields Exploration.

There does not appear to be a conductor associated with

the magnetic anomaly in the central-eastern part of the

grid. That does not preclude the possibility of this

anomaly being an extension of the EPZ however, although

any sulphides must be well disseminated.

I

I
I
I
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Further geophysical surveys should be carried out over

those parts of the licence that as yet have not been tested for

massive sulphide targets at depth. Detailing of the CSAMT

anomalies by EM 37 survey should clarify conductor position,

depth and conductivity. Drill testing of favourable anomalies

should follow EM detailing.

•
I
I
I
I
I
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9.0 RECOMMENDATIONS
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23S 159 211
. ' .... , . '.' " •.... ~.. 132. . .. .. . ..... , ..

So';'
1 ••0

Isi7' ~o!"
,·t_ '(~~ ..

: ' ,.~
~ : . .~

-57> -5115· -S6L.-S5!1 -6!1S~ -6!16 - -734 -SllIil - -803- ! ...o
... t , . , ...•.... ':. , ........•. , .. ·t· .. , '! t ' •. , "; : ...• , '" ,. . .. .,. .. , .•..

46S
..• -t .••.

-243 . -246 -33S... ~ ". , ...•..... -: '" ....•.....

20!1
" ....•- ' .

385 212. . . .. . . .,...

65
" ..... " -,

l6 Hz

28 Hz

t2 Hz

32 Hz

64 Hz

56 Hz

24 Hz

96 Hz

48 Hz



SCiIIL€ /: (fOOo

Fr9 /4­

Line 360000
MT SELINA

fo~

ILLITON AUSTRALIA
RECEIVER DATA TRANSH1TrER DATA

D,Pole Len9th= 88 rn Line- Or"'iPrl1.: East Len9th = 150ml
Sin SPaCing = 88 rn DiPole- Ori.ent::: East Dr ien1 = E~st

Dale
Distance=- 7KM

at surveY; NOV 88 "? R. to Tx= t.lDr-th

e~f w

t-.J•
eo eo eo eo eo eo eo eo eo eo eo eo '" eo '"N "" co <J) " N '" III '"

.,. N eo co '"
.,..,., \D '" "- (Xl 0"1 eo eo - N M .,. .,. Lf) \D.,., .,., Lf) .,., Lf) Lf) \D \D \D '" '" '" \D \D \D

CONrOUf(Plot 1'"itS] and LOGARITHMIC
(In1erval 0 20 )

[141M] 15 8K
113. 13M 113 13K
6 31M 6318
3 S8M 3981
2 SIM 2512
I S8M 1585
188M 11388
631 K 631
398.K 398
251 K [285]
158 K
188 K
63 lK
39 SF::
25 lK

CAGNIARD RESISTIVITY
values in ohm-met~~s

(RHO-C
DATA

RESISTIVITY

I
CSAMT SURVEY

CACNIARD

UNAVERAGED",l

eo
'"M
Lf)

CiE JO'=l 864
T BY CPLOT 5.413
TTED 31 Dec 88

lIest I--I--+--+--+--+-+--!---+--+--+O--+-""'-""'-""'--+--+--+--+---I---II ECls I

4896 Hz

21348 Hz

11324 Hz

512 HZ

256 Hz

128 Hz

, 64 Hz

32 Hz

16 Hz

721 1745 3525 4397 5483 35913 11316 712 3311 3889 3753 1894 935 2975 3516 51328 7978 23136 4419 2789 14 7K'/ //E'-.~\\\~' . ~/36~ \'\ \J j I' .)') 'I~r \ n' \II'
98.9 (2391 5383 65.53 95136 67813 199(7 41.135_43.26_4413 58313\2487 12.1313 3626-4346 5678 85.135 2357 4625 2787 15 2K

'\'\'\."""''\\'\'' '1'" : 54137 .. \ \ "j II' . /' '\ VJ'~" 'J ).)'.\'"'\. " " . \ r---.. \ . I" • ./....;. \ \\ \.,.J ( . _ "/. /\. \. \. I
2~12.13 2652 3989 18.1K12 13K 27.9933/ 8317 18.8.KI8.8KI7.eK'467(~/5.4488n 12.8K19 9K\462S 8589,-45,.16,';121 6K

W~/~""\"S/~3'~~""~/;: ..~'\~
15.92/56.1 J, 12. lK ,16. 8K'38 4K·51.. 3K~.2-3~27. 7K36 4K 37 5K·60 2U6.5K'7954/29 1K 34 .. 2K '46 7K 713 6K·.18 8K·36. 3K.24. 3K'121 K

(///~//,7'\\\07~/~8~\~'---//1/_ .--:/ '\Y~~;:
3788/12 6K28 3K38.8K85 7K·182 K.22.5K64 .• 8K83.6K·869K'153K432K20 8K814K96 8K88 6K 128 K·548K·108 K9! 5K457 K

'///////7_\\\';''/l~/939.~\·~'0'//~~'\..~/~ii
749624 4K594K.81 6K'176 K1813K51.6K'146.K·187.K·199 K281 K'101 K48.4K188 K224 K273X4136 K128 K"256 K3131 K'1 50M

//1/7.--7/~'\\ V / r~2e:..· \\\.'V/;; K~23 K-/-:"\\Y/ ~'>/l
14.5~.47.1K'121 K167K345K2613 K.123K.282 K371 K357.K436K221KI135K·472K562 K'525 K.782 K'316 K638 K.842 Kd 15H

7r!!7/~ \ \.://~412·K·,,\\-'!/I~ ~\\/ /' ~:/X
22.IK72 3K228K.318.K·576 K383 K234.K554.K623 K547 K665 K407 K InK854.K.102H912 K I 36M391 K 794 K2 88M'141H

". ,J._ ". '.' t' _. i"'" ~.•.•• ','0," .. .'.••• " '. .._ ',"

786 K .

4096 Hz

2048 Hz

1024 Hz

512 Hz

256 Hz

128 Hz

64 Hz

32 Hz



CSAMT SURVEY
PHASE DIFFERENCE

Dote at surveY= ~IOV 88

RECEI'/ER DATA
D,PoI. Lengtn= 80 m
SIn SPoc.ng = 80 m

CONTOl'F[PIal llm'lsJ and ARlTHMETIC
(Inlerval 10e 80 )

[1253J -200
1200 -300
ll00 -400
1000 -500
908 -600
880 -700
700 -800
688 -900
500 -1000
400 [-10881
300
2ea
100

~ ~ 00
OJ -100
'Jl

PHASE DIFFERENCE (E - H
values in ml111-rodlon;

<PDrrr

)

TRANSMITTER DATA
Lengtn = 1500H
Or ien1 = EClIst
DiS t oncE'= 7K~'

Rx to Tx= ~Iorth

H

I
DATA
( E

Lin~ Orl~nt= East
DiPct~ OrL~nt; East

""CD
'Jl
I{J

""N
I{J
I{J

GE Job 864
T 8Y CPLOT 5. 40 UNAVERAGED
TTED 31 Dec 88

6)/5

Llne 360000

t11 SEll NA
for

ILLITON AUSTRALIA
SCIlt.£ /: fWOO

West I--+---!--+--+-.-,..--+--+-o+---+-.-,,.--+--+-o+---+--+--I--+--+--+--\', Eas l

2048 Hz

1~24 Hz

512 Hz

256 Hz

128 Hz

64 I-lz

32 Hz

705 540 555 580 312 317 367 325 328 319 313 322 388 372 361 411

1024 Hz

512 Hz

256 Hz

128 Hz

64 Hz

32 Hz

16 Hz 16 Hz



I
t 1

i
'" '" '" '" '" '" '" '" '" '" '" '"'" ..,. N '" co '" ..,. N '" co '"

..,.
M ..,. I() '" '" "- (Xl rJ' '" '" N
I() I() I() I() I() I() I() I() '.D '" '" '"

I
CAGNJARD RESISTIVITY

values In ohm-met~rs
(RHO-C

CSAMT SURVEY DATA
CACNIARD RESISTIVITY

CON:--i.

33
[PIOI ll~ltSJ and LOGARl1HMlC

(Interl,al e 2a )
[6 12MJ 63113

396M 3981
2 SIM 2512
I S6M 1565
I 813M Ieee
631 K 631
398 K 396
251 K [382]
158 K

~ lee K
~ 63 lK

39 8K
'" 25 lK
gJ 15 8K
'" Ie 0K

,
,',,
1

'" '" eo '"'" en '"
..,..,. .,. I() '"'" '" '.D '"

TRRNSMJTTER DRTR
Length : ISeeM
Or""ien1 = East
DiS t cmee= 7KM
Rx to Tx= Nor-th

Line Or""Lent= E~st

DiPole OrLenl: E051

Dole of 5urveY= DEC 68

RECEIVER DRTR
D,Pole Length= 80 m
Stn SPoclng = 80 m

;::;9 /6

Llne 359600

·MT SELINA

for-

BI LUTON AUSTRALI A
Sc.i'/1. £ / : g 000

20NGE Job 864
PLOT 8Y CPLOT 5.413
PLOTTED 135 Jon 89

lIest /--+--+--+--+--+-+-+--!---+--+-'-"+---1--/--/--+--+--+--+-+-""1 Eas t

\

4,,96 Hz

2e~8 Hz

1024 Hz

512 Hz

256 Hz

128 Hz

64 Hz

32 Hz

41396 Hz

20-48 Hz

1024 Hz

512 Hz

256 Hz

128 Hz

64 Hz

32 Hz

16 Hz 16 Hz



,.e-'f 17
LIne 359600

1'1 T SEll ~~A

for­

BILLITON AUSTRALIA
SCAU /:8000

CSAMT SURVE'y
PHASE DIFFERENCE

TRANSM1TTER DATA
Length = 15eeM
Dt"'ien1 = EOIst
DistancE'= 7KM
Rx to Tx= No'th

108 80 )
[888l -60e
6~e -7ee
7ee -Bee
6ee -988
5ee -l~ee

4ee -II ee
3ee (-lllll
2ee
lee
e ee

-le0
-2ee

Oil -300
OJ -4ee
~ -see

Oil
N
M

'"

PHASE DIFFERENCE (E - H
valu~s in mll11-r~dions

<PDJFF
)H

I
DATA
( E

Oil
N
(]\
If)

Lin~ Orient: Eos'
DiPole Or,ent= E.st

'"NIf)
If)

Dale 01 su,veY= DEC 88

RECE1VER DAT~

DiPole Lenq\h= 813 ~

Stn. sPaci~9 = 80 m

Oil

""If)
'"'"MIf)

20NGE Job 864
PLOT BY CPLDT S 4~

PLOTTED ~5 Jan B9

lIest

4696 Hz

2048 Hz

1024 Hz

512 Hz

256 Hz

128 "Hz

64 Hz

32 Hz

713 888 528 49~ 492 431 359 414 275 164 152 2~3 -I~ -35 58 113 -61 44 98 147
.,. . '- - ~.

')
-95

-76 -73, .

4096 Hz

2048 Hz

1024 Hz

512 Hz

256 Hz

128 Hz

6Q Hz

32 Hz

16 Hz 16 I-lz



CSAMT SURVEY DATA
CAGNIARD RESISTIVITY

,ci~/e.

Line 359200
MT SELINA

foY'"
BILLITON AUSTRALIA

SClU./£ I .. 11000

ZONGE Job 1164
Pl.OT SY CPl.OT 5.40
PLOTTED 23 Jan .0

values in ohm-meters
(RHO-C

RECEIVER DAT~

L.nQth. e8.~ Li~ • Eost
SPacing. 8B.m Di~ol •• East

TRANSMITTER D~TA

l..nOlh • ISililH
O.... iont. • East
DistClne.s ?ICH
Rl< to T)(:I NOr"th

CPlet li~itsJ enol LOGARITHMIC CONTOURS
(Inter-val: 0.20)

rl.24HJ 15. SIl: ISS
l.OOM Ill. BIl: C13Bl
631.K 631ll
398. K 3!181
251.K 2512
158. K 1585
Ill0.1l: 1_
63.1K 631
39.8K 3!18
25. lK 251

.f J I,
~

~ J i,

al IS) IS)
~ lil a: al ~ ~ i ~

IS) IS) re IS) IS) al CS> IS) CS> IS) IS)
<D ... <D ... IS) CD ... N IS) Cll <D

N M ... If')
~ <D "" !ill Cl'l tll ~

... N M ... ... LI'l ::g "" Cll Cll C7\
III III III If') If') If') LI'l <D <D \Il <D <D <D <D IJ) IJ) IJ)

lIest I East

2049 Hz

1024 Hz

512 Hz

256 Hz

128 Hz

64 Hz

32 Hz

16 Hz

4096 Hz

2048 HZ

1024 Hz

512 Hz

2S6 Hz

129 Hz

64 Hz

~

32 Hz ~

•. J

16 Hz 0
c.~

O'J



36

COIHOURS

-700
-800
-900

-1000
-1100
-1200
-1300

I-IJ37J

[Plot 1 i""j ts) 0,,01 ~R]Tt-f'1ETlC

~ !l"'Itel""val 100 ee }
[lZ08l Joo

IZOO ZOO
1100 100
tOOO 0 00
900 -100
800 -Z00
700 -J00
600 -400
500 -500
400 -600

)

TRONSHITTER DOTO
L~nglh = 1500M
Orieoni = Eas:t
Dis101ncCll= 7KH
RI( to Tx= NOr-tM

DATA
(E H

values in milll-radians
<PDI FF

Su~vClVpcl= DEC 88

RECEIVER D~T~

LIIJn9th = Be m LinD = Ecn~

S~o~jnQ= Be m DiDal.: Ea~t

CSAMT SURVEY
PHASE TIIFFERENCE

F(j/1

Llne 359200
MT SELINA

for­
BILLITON AUSTRALIA

SCAt..£ /: 9000

ZONGE Job 864
PLOT BY CPLOT ~ 40
PLOTTED 11 Jan 89

(8
M
If)

lIest East

4896 Hz

2848 Hz

1024 Hz

512 Hz

256 Hz

128 Hz

64 Hz

32 Hz

16 Hz

4096 Hz

2048 Hz

1024 Hz

512 Hz

256 Hz

128 Hz

604 Hz
0';;

0';;
32 Hz

~}

0
16 Hz C".1"j

.~



'J

CSAMT SURVEY DATA
CAGNIARD RESISTIVITY 1585

10BB
63\
398
25\
158
laB
63 I
39 8

(35 Sl

F'j 2.0·

Line 358800
MT SELINA

for­
BILLITON AUSTRALIA

SCA<-E /: gOOO

ZONGE JQ~ B64
PLOT BY CPLOT ~ 40
PLOTTED II Jan 89

values ,n ohm-meters
<RHO-C

RECEIVER D~TIl

LonQl i h = 80 rJl L j, no = E05 t
SPacing: Be m Di~olo= East

SurvoY~d= DEC 88

TRIlNSHITTER DIlTIl
LlPnCHh :z 150QM
Dr i Drd = EOIS t
DistOlnC:&l= 7KH
Rl( to T)(: Nor~h

37

CPlct Ii/nitsJ (lnol LOGAFH11-lMIC CONTOURS

< Ini.,..vol " 20 )
[11 lHl 158 K

lB.OH lOOK
6 31H 63 lK
:3 9!lH 39 BK
2 SIH 2S.IK
I SBH IS BK
I OOH 10 OK
631 K 6310
39B K 39Bl
251 K 2512

l16>s\

4B96 Hz

2B48 Hz

IB24 Hz

512 Hz

256 Hz

128 Hz

64 Hz

32 Hz

16 Hz

I' .~ !~
0

,~
, ,

t•
~

~ ~ ~ (!;l ~ (!;l (!;l (!;l (!;l (!;l ~ ~ ~ ~ ~ ~ CS) CS) ~ CS) CS) IS>
<.0 <1- N (!;l CO '-0 ..,. (\J CS) 00 <.0 <1- (\J CS) CO <.0 <1- N CS) CO <.0 <1-
M .,. It1 \D \D "- CD '" CSl CSl ~ N M .,. .,. It1 \D "- CD CO '" ISl
It1 II'l It1 It1 II'l If) It1 It1 \J) '-0 \D \J) 'J) \J) 'J) I!) I!) I!) I!) <.0 I!) "-

Eos!

4B96 Hz

2048 Hz

1024 Hz

512 Hz

256 Hz

128 Hz

64 Hz

er.
32 Hz e:-.

~}

16 Hz 0
~

0



F'j zi

Llne 358800
MT SELINA

for­
BILLITON AUSTRALIA

SUIU I: iooo

:NGE Job 864
or BY CPLOT ~ 4a
orrED II Jan 89

II

CSAMT SURVEY
PHASE DIFFERENCE

values In mi lli-rodians
<PDIFF

RECEIVER DQTQ
LG'nQth = 80 In Lin", =- Eas;t
SPacing:; Be rn DiPolOo= Ealit

Su~vG'Vod= DEC 88

DATA
(E H

TRQNSHITTER DQTQ
LonQ th • 15aaH
Oriont :: E0I5t
Di:i1anC:lliI= 7KH
Rx lo Tx= North

)

COtlTOURS[Plot lill'litsJ on~ ARlTHHEfiC
(Int~~val 100 ~0 )

[1168J 20a
Ila0 100
1000 a 0a
900 -100
S00 -200
7a0 -300
600 -400
500 -500
400 -600
3a0 -700

-S0a
-90a

-100a
-110a
-120a
-l3ila
-14ila

[-1453)

liE'S!

~...
'!"
If')

~
N
If')
If')

<Sl...
CO
Ln

~
CD
'!"
\JJ

East

J96 Hz

J48 Hz

J24 Hz

012 Hz

?56 Hz

128 Hz

64 Hz

32 Hz

16 Hz

~as6 Hz

20~8 Hz

1024 Hz

512 Hz

256 Hz

128 Hz

64 Hz
~

~
32 Hz ~1

0
16 Hz ~

.....



Ii
. ;

:J •

CSAMT SURVEY DATA
CAGNIARD RESISTIVITY

FIj Z2..

Llne 358400
MT SELINA

for­
BILLITON AUSTRALIA

SCALE I: 11000

ONGE JOb 864
LOT BY CPLOT ~.4B

·LOTTED 11 Jan 89

values in ohm-meters
(RHO-C

RECEIVER DaTa
L~n~1h = 80,m Lino = East
S~ac:ing= 80.m DiPol~= Ea~1

Survo~.d= DEC 88

TRONSHITTER DaTa
L"ngth = 15BBH
Qr"iont = Eost
DistOlnc.= 7l(H
Rl< to T)(= No... th

(Plot ]irni tsJ or"ld LOGARITHMIC CONTOURS
(I~t~rval 0 20 }

U 16Hl 15 BK [l92l
1 BBH IB BK
631 K 631B
398 K 3981
251 K 2512
158 K l585
ISB K IBBB
63 IK 631
39 8K 39B
25 IK 251

?

tJ ~
IS> IS> IS> IS> IS> IS> IS> IS> IS> IS> IS> IS> IS> IS> IS> IS> IS> IS> IS> IS> IS> IS>
'tl ... N IS> Q) \,D ... N IS> co 'tl ... N IS> Q) 'tl ... N IS> Q) 'tl .,.
N M ". III III \,D "- co en en IS> - N M M ". lf1 \D "- "- co en
lf1 lf1 III III III If) III III III III \D 'tl \,D \,D \D 'tl \D \D \D 'tl 'tl ID

lIest East

4B96 Hz

2B48 Hz

IB24 Hz

Sl2 Hz

256 Hz

128 Hz

64 Hz

32 Hz

l6 Hz

~096 Hz

2B~8 Hz

1024 Hz

512 Hz

256 Hz

128 Hz

64 Hz s-.
~

o}
32 Hz 0...
16 Hz l\:)



cmnoURS

-8B0
-900

-11100
-JIB0
-1200
-1300
-1400
-1500
-1600

(-1692J

, .-,
IJU

(F'lct limits) 01"'101 P1RJTI-f'1ETIC
( Inte~vol 100 00 )

(l191l 200
1100 100
1000 0,00
900 -100
800 -200
l00 -Jil0
600 -400
500 -500
400 -600
300 -l00

)

TRaNSMITTER DaTa
Longth = 1500H
Ori.vnt = East
DistClnc:liI'= 7KH
R-.;: to Tx= NOr"'th

DATA
(E H

values in milli-raalons
<PD IFF

SurveY.d= DEC 88

RECEIVER DaTa
L.ngth:= 80. rn Lin8' := East
SPaCin~= 88 rn DiPol.= East

CSAMT SURVEY
PHASE DIFFERENCE

hj z~

LIne 358400
MT SELINA

for
BILLITON AUSTRALIA

'ONGE Jot> 864
'LOT BY CPLOT ~ 40
'LOTTED 11 Jan 89

IS>
\Jl
N
If')

IS>...
M
If')

IS>
N
'<T
If')

IS>
CO
If)
If')

IS>
\D
\D
If')

IS>
N
N
\D

IS)
IS)
M
\D

IS>...
If)
\D

IS>
\Jl
CO
\Jl

lleost Eo. t

'096 Hz
815 800 511

.~'), '\

2048 Hz 8~909 , 678 4B3
~'~

:024 Hz 11~50 Il~7::1,0P
~ 4a-_

512 Hz
312=-:--='280=239@G-378

~ ?f2'~

256 Hz
26 53 -996

-?5Djp ~.128 Hz

7 25 313 313
64 Hz ". /t~\~ ,
32 Hz ' , 3F. 4~~~2~8,

16 Hz

~B96 Hz

2048 Hz

11124 Hz

512 Hz

256 Hz

128 Hz

64 H.

m
32 H. m

.,J
16 Hz 0....

':"..i



tJ
41

CSAMT SURVEY DATA
CAGNIARD RESISTIVITY 251

158
IIlIl
63. I
398

[36. 3l

Line 358000
MT SELINA

for­
BILLITON AUSTRALIA

SCJ'k-£ /: 8000

ONGE JoD 864
LOT BV CPLOT ~.4~

LOTTED 18 Jan 89

values in ohm-met9~s
(RHO-C

RECEIVER DaTa
L.nQtn:l:l BB.II'I Line • East
S~acing= 80.11'I DiPol•• East

TRaNSHITTER DaTa
Lpnglh - 151111M
Ori.ent. :II East
Dis'tanc.c 7KH
Fhc: to T)(a No,..1:n

[Plol HOlllsJ ancl LOGARITHMIC CONTOURS
( Int ..~vol: e.20)

[l.84Ml 25.1K
1. 58M 15 8K
1. il0M I~. ~K

631. K 631~

398. K 3S1111
25l. K 2512
158. K I~

1~~. K 1_
63. lK 631
39.llK 39B

t
is) is) is)

~ lE ~ l;g <Sl ell <Sl
~ ~ ~ ~ lE is)

~
is)

~ ~ ~
is)

CD III v v N lSI CD ... III
N M V III III ~ "- ~

C7\ lSI
~

... N M V V III III "" ~ ~
CI\

Ifl Ifl III III Ifl II'l III \J) \J) \J) \J) III III \J) III \J) III

\/est East

~896 Hz

2848 H~

1824 Hz

512 H~

256 Hz

128 H~

64 Hz

32 Hz

16 H~

. '..

.. , ..... ," .
, '

1232 1843 1373 9'4 16B6 1135 '37 IBI6 368 311l

····~~·~~·~'·~--'·0'·'j·:...---:--.,,' . --...: ' , , .

38BS 71188 3J82 22lil5/3621 3821,2333 2699 2882'1733
".~/~ .)' ';(" ,.....:., '-:"';)" ,., .. ;
, .3~\.27.4~!8.3::~56, ,36r31t!~79
~"~ .-.'

14, 8K:43, IlK·2B, IIK·I', IK·27 4K·Z4. 6K'Z3, IK'Z4, JK·17, 4K·13. 4K

".,~~~.:::: : 2.....~
41. 6K'113. K 6B. 3K'43.'K 69 31: 5'. 8K 61. 9K 68, 8K 47, 81( 36, Ill(
"/,/!":~'~ '-.: ~ :"'"-<:/,--......,,- , --, : ~
189,1(,283 I( 134, 1(,184,1(' 166, I( 143 I( 147 I( 143 1('1114. I( 811. 81(

,., "'Y/~''''\:''''''''/'~'~
. /,.",......" '\,: "-...../'~: :.: ~

272. K,692, K'3J:1 I( 225. K'4112, K 353, 1('348, K'323, K.213. K'l84 K, ... y/~.",",.'~'~'!''';.:., .. ~

,/~\:, /~: : , ~"
73B. K·1. 8411'7411, 1('5~ 1, K 921. K 941l K'8117 K 521, K'36B. K 2i~. K
....... , , •• • -••• <1 ••••• ........................ ,

48!l6 H~

21148 H~

1024 Hz

512 H~

256 H~

128 H~

64 Hz

~
32 Hz

~

•. J
16 H~ 0.....

.....



42

-2400
-2508

[-2525:

-H00
-1500
-1600
-1700
-IB00
-1900
-2000
-2100
-2200
-2300

[Plot liM; tsJ lin'" ARITH'lETlC CONTOURS
( Inte~vIlI, 188.88 )

tI !l7Bl 608 -_
15118 !l08 -58ll
14118 400 -_
1388 300 -780
1288 208 -880
1180 100 -980
1080 0.88 -1880
900 -108 -1180
880 -208 -12Il8
n8 -308 -1Jll0

TRANS"ITTER DATA
L.n~th • 1!l80"
O..-,_nt. ::I East
Distanc•• 7KH
R)( 1:0 Tx. No,.t,",

DATA
( E - H )

values in milli-radians
<PDIFF

RECEIVER D~TA

L.nQth - 86.m Lin. - East
SPacing: se m DiPole. Eo~t

CSAMT SURVEY
PHASE DIFFERENCE

s c "lL.£ /: tIoiX>
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