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1.0 INTRODUCTION

The target within EL 103/87 is a volcanic hosted massive sulphide

deposit. Within the EL the Mount Read Volcanics are represented by the

Eastern Sequence, Tyndall Group and Anthony Road Andesites hosting

several significant mineralised alteration zones.

The exploration strategy for EL 103/87 has focussed on deep searching

EM methods.
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2.0 TENURE

Prior to reduction, Basin Lake EL 103/87 covered an area of 26 sq km in

two parts, known as the Lake Selina (10 sq km) and Basin Lake (16 sq

km) blocks. These blocks straddle the Anthony Road, recently

constructed by the HEC between Queenstown and Tullah.

The licence was granted to the Shell Company of Australia on 21 st April,

1988. In June, 1991, Aberfoyle entered a joint venture agreement with

Billiton whereby Aberfoyle would fund and manage exploration.

In accordance with statutory requirements, a 50% relinquishment of the

licence area is due on the 21 st April, 1993. Plate BL-17 (in text) shows

the area to be relinquished. For the purposes of this report the

relinquished blocks are referred to as areas A to 0, as shown on Plate BL­

17.
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LAKE SELINA BLOCK

3.1 PREVIOUS EXPLORATION

Prospector activity at the turn of the century is evidenced by several adits

and trenches on copper mineralisation at the Mount Selina Workings.

Modern systematic exploration began in 1969 when Mount Lyell (later

Goldfields Exploration) mapped, soil sampled and surveyed with

magnetics, IP and SP the area south of 361200N as part of EL 9/66.

This work defined the southern end of the Western Pyrite Zone (WPZ)

which was tested by drill holes LS1 to 3 in 1970. IP, magnetic surveys

and soil sampling of the northern part of the WPZ followed, resulting in

drilling of holes LS4 to 7 in 1971-72. All those holes intersected strongly

altered felsic volcanics with pyrite-magnetite mineralisation but low base

metal values.

In 1979 a Dighem survey of the area north of 361600N indicated that a

magnetic signature similar to the WPZ was present 800 m to the east.

Follow up mapping and IP surveys resulted in drilling of hole LS8, 600 m

north of the present licence area. Disseminated, base metal poor, pyrite­

magnetite mineralisation of the· Eastern Pyrite Zone (EPZ) was

intersected.

During 1984 hole LS 10 was drilled to test the EPZ intersecting strongly

altered pyritic felsic volcanics anomalous in Cu and Zn. A UTEM survey

over a geochemically anomalous area south of the EPZ failed to detect

significant conductors but was followed up by hole LS13 in 1986. Weak

base metal mineralisation within altered volcanics was intersected.

The Lake Selina block was relinquished as part of EL 9/66 by Goldfields

Exploration in August, 1987.
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3.2 SUMMARY OF WORK COMPLETED

3.2.1 Introduction

The areas to be relinquished (A and B) are regarded as less

prospective than that retained. Work to date indicates the focus of

alteration and mineralisation, along the Eastern and Western Pyrite

Zones. is in the north of the Lake Selina Block within the retained

area.

3.2.2 Geology

The oldest rocks exposed on the Lake Selina Block of EL 103/87

are the Sticht Range Beds. These comprise siliciclastic

conglomerate, sandstone and siltstone unconformably overlying

Precambrian rocks of the Tyennan Region. The Sticht Range Beds

outcrop along the eastern edge of the licence.

Conformably overlying the Sticht Range Beds are quartz phyric

lavas, volcaniclastics and intrusives of the Eastern Sequence that

outcrop extensively in the centre and north of the licence. These

rocks were previously correlated with the Tyndall Group but recent

mapping by the Department of Mines indicates that a separate

designation is preferable. The Eastern Sequence is inferred to

interfinger to the west with the Central Volcanic Complex.

A major NNW trending fault referred to as the Anthony Fault

bisects the licence and marks the western boundary of the Eastern

Sequence. West of the fault, siliclastic conglomerate and

sandstone of the Owen Conglomerate is largely overlain by

Pleistocene glacials and Quaternary alluvium.
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Two major zones of alteration and mineralisation are present within

the Lake Selina block. Known as the Western Pyrite Zone (WPZ)

and Eastern Pyrite Zone (EPZ) they comprise north trending

silica +sericite +chlorite alteration zones up to about 100 m wide

containing disseminated and vein pyrite-magnetite.±chalcopyrite

mineralisation. Both zones occur in the area to be retained.

Geological mapping of the Lake Selina block has been undertaken

by Billiton but was restricted to north of 361600N. The geology of

the relinquished areas A and B are shown on 1:5,000 fact maps

(Plates LD 581038 + 39 aotl interpretive maps (Plates LD 56/036

+ 037). An interpretation at 1: 10,000 scale is shown on Plate LD

56/007. These areas are dominated by Pleistocene glacials with

very little outcrop. Extrapolation of geology from the north

however, suggests the glacial cover of the relinquished area is

underlain by Sticht Range Beds in the east passing stratigraphically

up and to the west through the Eastern Sequence to the inferred

Anthony Fault at about 385600E. West of this structure glacials

are inferred to overlie Owen Conglomerate.

3.2.3 Ground Magnetics

During 1988 a 10.6 line kilometre ground magnetic survey was

undertaken. The aim was to detail aeromagnetic anomalies evident

in Department of Mines data. Lines surveyed within the

relinquished area are shown on Plate LD 56/1025 whilst stacked

profiles are shown on Plates LD 56/1019 + 1020.

Within the SE corner of relinquished area B, a linear magnetic

anomaly coincides with a known IP anomaly discovered by

Goldfields Exploration. This may represent a southern extension of

the Eastern Pyrite Zone.

".: ...
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3.2.4 CSAMT

During 1988 a CSAMT survey was carried out over selected lines

throughout EL 103/87. The transmitter dipole was located around

537200N with reading lines within the relinquished area as shown

on Plate LD 57/1022. Profiles are shown in Appendix I.

Only one genuine bedrock conductor was apparent within the area

to be relinquished. This anomaly is located at 358000N, 385600E

(Area B). The response is approximately along strike from a

conductive zone, with at least three kilometres strikes length,

located to the north within the retained area, 350 m west of the

Anthony Fault.

3.2.5 EM-37

In March, 1989 an EM-37 survey was conducted with the principal

aim of detailing anomalies detected by the earlier CSAMT survey.

Loop locations and reading lines within the area to be relinquished

are shown on Plate LD 56/1025. Profiles are attached as Appendix

II.

One conductor attributable to a bedrock source is evident from EM­

37 data within the area to be relinquished. A strong conductor is

suggested off the eastern end of lines 1200N, 1600N and 2000N.

This would place the response within the Sticht Range Beds. An

EM survey by Aberfoyle on EL 7/91, 2.5 km to the north, suggests

that carbonaceous phyllites within the Sticht Range Beds are

strong conductors. These conductive units are considered to be

the source of the eastern response on lines 1200N-2000N.
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The southern end of a series of EM anomalies is evident on and to

the south of line 360000N at around 385200E. A conductor with

a strike length in excess of four kilometres lies about 350 m west

of the Anthony Fault. This conductive zone is the same as that

defined by the earlier CSAMT survey. Within the area to be

relinquished this conductor appears to have a shallow source,

probably within the Pleistocene glacials.
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BASIN LAKE BLOCK

4.1 PREVIOUS EXPLORATION

Modern exploration of the Basin Lake area began with Pickands Mather

between 1965 and 1971. An IP survey detected an anomaly NE of Basin

Lake resulting in drilling of two inconclusive holes.

In the northern part of the Basin Lake block Mount Lyell conducted IP

surveys in 1967-68 culminating in the drilling of diamond hole TYN-1

which intersected graphitic shales. Further IP and magnetic surveys in

1973-74 confirmed several anomalous zones in the north. These were

followed up by soil and detailed IP surveys that led to drilling of holes

TYN-2 and 3. Both holes intersected mostly pyritic black shales.

In 1978 holes BL-1 and 2 were drilled by Mount Lyell near the earlier

inconclusive Pickands Mather holes. Both intersected weak base metal

mineralisation within altered felsic volcanics.

During the early 1980's further IP, magnetic and soil geochemical surveys

were carried out, resulting in drilling of holes BL-3 to 5. Only pyritic base

metal poor mineralisation was intersected but a north trending zone of

alteration and sulphide mineralisation was indicated. This zone is referred

to as the Basin Lake Pyrite Zone.

In 1985 Goldfields Exploration conducted UTEM and Sirotem surveys

over the Basin Lake Pyrite Zone and Leech Hill Pyrite Zones respectively.

After reviewing all available geophysical data two targets were tested

(TYN-4 and 5) but no mineralisation was intersected.

In August, 1987 the Basin Lake Block was relinquished as part of EL 9/66

by Goldfields Exploration.
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4.2 SUMMARY OF WORK COMPLETED

4.2.1 Introduction

The areas to be relinquished (C and 0) are considered to be less

prospective than those retained. The bulk of area C is underlain by

Owen Conglomerate and Tyndall Group volcanics separated by the

Great Lyell Fault. The Basin Lake Pyrite Zone lies just to the east

of the relinquished area, except in the south, where the eastern

edge is included in area C.

Although the bedrock geology of area 0 is largely unknown its

prospectivity is downgraded by significant glacial cover and the

lack of targets from a recent UTEM survey.

4.2.2 Geology

Some geological mapping of the relinquished areas has been

undertaken by Billiton and is shown on 'l1V4~

Interpretive geology is shown on Plates LO 57/030 to 033.

Bedrock over large parts of the Basin Lake block is obscured by

extensive Quaternary glacials and alluvials.

The north trending Great Lyell Fault runs along the eastern side of

the Basin Lake block, within relinquished area C. East of the Great

Lyell Fault is a downthrown sequence of siliciclastic conglomerate

to sandstone of the Cambro-Ordovician Owen Conglomerate.

Abutting the Great Lyell Fault on the western side is a sequence of

felsic to locally andesitic volcaniclastics, epiclastics and lavas of

the Tyndall Group. These are inferred to underlie the western side

of area C.
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The Tyndall Group overlies a sequence of andesitic lavas,

volcaniclastics and shallow intrusives known as the Anthony Road

Andesites that occupy most of the area to be retained.

Bedrock geology of relinquished area D is almost totally obscured

by Quaternary glacial cover. Outcrop in the SW corner indicates

the presence of an intrusive quartz-feldspar porphyry. The extent

of the body and the nature of the rocks it intrudes is unknown due

to glacial cover.

4.2.3 Ground Magnetics

The southern part of the Basin Lake block (349000N-353000N)

has been covered by a ground magnetic survey on 400 m spaced

lines. Using a station spacing of 10m, all of area D but only the

SW corner of area C was covered. Stacked profiles are shown on

Plates X BL 33 and 34.

A significant E-W feature is evident between 351800N and

352200N separating magnetic units in the north from less

magnetic stratigraphy in the south. Lack of outcrop precludes

accurate identification but the feature may represent the southern

limit of the Anthony Road Andesites.

4.2.4 CSAMT

Lines 349000N-353000N were also surveyed with CSAMT. The

results of this survey are included as Appendix III.



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
i.

0250J6

11

No significant conductors are evident on lines within relinquished

area D. Within area C an eastern conductive trend, probably

related to the Great Lyell Fault, is evident as is a trend to the west

related to the altered and mineralised volcanics of the Basin Lake

Pyrite Zone.

4.2.5 Gravity

)(: Line 350200N was surveyed with gravity to cover a Mines

Department 3 mgal anomaly near Basin Lake. The profile is shown

on Plate X BL 35.

An anomaly of 3 mgal was not detected and the original data point

is presumed incorrect. A 0.5 mgal anomaly is evident between

380400E and 500E coincident with a shallow CSAMT conductor

that probably has a surficial source.

4.2.6 Diamond Drilling - DDH BLD 89-3

i) Introduction

One hole was drilled within the area to be relinquished.

During 1989 Billiton drilled a 388 m diamond drill hole in the

southern part of the Basin Lake block (area C) to test a

CSAMT conductor adjacent to the Great Lyell Fault. A drill

log is attached as Appendix IV, whilst a cross section is

included as Plate LD 57/012. A summary log is as follows:
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This hole intersected a base metal poor alteration zone with

disseminated pyrite between 130 and 230 m that was

considered to be the source of the CSAMT anomaly.

To the north, along strike from the alteration, a south

plunging surface UTEM conductor is recognised from 1985

data on RGC lines 48 to 66S. This conductor did not appear

to be tested by drilling. A downhole EM survey of BLD 89-3

by Billiton detected the presence of an off hole conductor

centred around 210m. A potentially coincident DHEM

conductor, surface UTEM conductor and alteration zone was

considered highly prospective.
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134 m
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336 m
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Glacial scree.
Quartz feldspar phyric felsic lava.
Sericitic rhyodacitic lava (2-10%
pyrite).
Feldspar + quartz phyric sencltlc
rhyodacitic lava (1-5 % pyrite).
Sericitic foliated pyrite rhyodacitic
lava (2-5% pyrite).
Chloritic sericitic dacitic lava
breccia.
Sericitic and silicified dacitic lava.
Strongly silicified, K-spar and
chlorite altered dacitic lava.
Chloritized pumiceous dacitic ?
lava.
Basaltic dyke.
Silicified chlorite K-spar altered
dacitic lava.
Layered chloritic pumiceous
feldspar phyric dacitic epiclastic.
Interlayered arenaceous and pelitic
sediments with minor pebble
conglomerate.



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

~,

025018

13

iiI DHEM

Perceived problems with data quality from the original DHEM

survey prompted Aberfoyle to resurvey the hole. This

allowed confirmation and modelling of the response. During

January, 1991, BLD 89-3 was resurveyed with a two loop

DHEM survey. Loop locations and survey results are

included in Appendix V. This survey showed that problems

did exist with the original data but confirmed the presence of

an off hole conductor. A broad negative trough at medium

times in the loop one data (positive for loop 2) defines the

response. However, steel casing between 60 and 100 m

prevented accurate identification of the conductive source.

Indeed, the casing itself could not be positively ruled out as

the source.

Whilst compiling data it became apparent that diamond drill

hole, BL-2 (800 m north of BLD 89-3) had been incorrectly

plotted on previous plans. When correctly located, this hole

was found to test the surface UTEM conductor. At the

target position, a carbonaceous shale horizon is considered

to be sufficiently conductive to explain the surface EM

response. No increase in conductivity is apparent toward

the south. As the off hole response in BLD 89-3 is inferred

to correspond to the surface conductor no further drill

testing of this conductor could be justified.
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4.2.7 UTEM

Prior to 1991, the prospective volcanics of the Basin Lake EL had

been covered in part by UTEM (RGC) and a large area by CSAMT

(Billiton) operating in the electrical field perpendicular to strike

mode. Perceived problems with this CSAMT configuration in

detecting conductors led to a proposal to resurvey the area covered

by CSAMT with UTEM.

In February, 1991, a six loop 59 line km UTEM survey was

conducted over the Basin Lake block of EL 103/87. Loop locations

and survey lines covering the relinquished area are shown on Plate

BL-5. Results are attached as Appendix VI.

No significant conductors were detected by this survey.
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~1O <D .. N 1O <D .. N (S) 1O <D .. N CSl 1O

CSl (l) CSl l!l ~
<'II M V If) :il \D "- CO

.. <'II CSl
If) If)

C7\ CSl CSl .... N M V .. lfl <D r- 1O CO l7'I
If) If) If) If) lfl lfl \,/) \,/) \,/) \,/) \,/) \,/) \,/) \,/) \,/) <D \,/) \,/) \,/)

West East

4096 Hz

2048 Hz

1024 Hz

512 Hz

256 Hz

128 Hz

64 Hz

32 Hz

16 Hz

. : ' . ..

····~e···········

\-1'''

.. ; " .

.. ",'

.. " . . : , ", :

4896 Hz

2048 Hz

1024 Hz

512 Hz

236 Hz

128 Hz

64 Hz

32 Hz
0

16 Hz
(\;)
-co'"' .
0
l~

C,.I";



-B00
-900

-1000
-1100
-1200
-1300
-1400
-lS00
-1608

[-1692)

- - _n~5~0- ­
t1T SEL INA

for-
BILLITON AUSTRALIA

ZONGE Job 864
PLOT BY CPLOT ~.49

PLOTTED II Jan 89

- -C_T~R'~
PHASE DIFFERENCE

values in milli-radians
<PDIFF

RECEIVER OATA
L""nQth == ee.1ft Lin", = Eo,"'
St=lac:inQ= se m DiPO)Q= Ea.'

~·A- ­
(E H)

TRANSMITTER DAT~

Lpnglh = IS0aH
Ol""ipnt :;:: Ea.t
DistClnce= 7KH
R'l( to Tx= North

Wt 1_) an~]T_C Ctlll!lAS -
( Inter-val: 10e 90 )

[1191J 200
1180 100
1880 8.08
900 -100
900 -200
780 -308
680 -400
SIl0 -S00
400 -600
300 -700

~...
M
In

lIest

<Sl
CO

'"If)
<Sl
N
N
'-1l

<Sl
<Sl
M
'J)

~
en
M
\j)

~
'J)
en
'J)

East

4896 Hz

2848 Hz

1024 Hz

SI2 Hz

256 Hz

128 Hz

64 Hz

32 Hz

16 Hz

341 281 115 117 48 97 126 286 164 234
t. .. ~:::::S:' : ==~ '0
~ ..- ..

: 325-302-232-2S8-239-288-265_328-388_440

·········~i!.~
-1694'-16IB!-16S1:-1591:-ISB9:-IS44:-1~12
"'!'-~'''''''''1 ................... ~

~---~. --
-432=-42B~-508!E-487=-547= -529::-548=-532;:: -4B3=-46B.. 0' !" -, ' •. ,....• -* ...... - .

. ----. -.:.. -- .~. --.
-2.:.-::,43 .-2~95 .~2.8~3:56 .-Y:~~~83 . ~2~88

-ISS -15Sv197 -193 -266--264 -221 -218 -159--161·7,,-- ., ... -- .~. ,.... : .~J-:.-.-:
-B7 -85 -lIS -III -206 -206 -97 -9S/-33 -37

-~2 . -~.) -1:65 -1~4-~~S.aa=2L" ~) (~6

4096 Hz

2048 Hz

1824 Hz

512 Hz

256 Hz

129 Hz

64 Hz

32 Hz e
~

c:.;1
16 Hz 0

1.-,:)

~



- -C_IT~R~ ""fA- ­
CACNIARD RESISTIVITY

___n~~"0- ­
f"lT SEll NA

for-
BILLITON AUSTRALIA

ZONGE Jab B64
PLOT BY CPLOT ~.40

PLOTTED II Jan B9

values in ohm-meters
<RHO-C

RECEIVER DATA
L~nQth:: ae m Lin~ = Eo~t

SPQcing= S0.m Di~ol~= E~~t

TRANSMITTER DATA
L~n~lh = 150BM
Oripnt = East
Distanc:4O'= 7~M

Rl< to Tx= North

_I I~ oRGOR.C ~RS-
'Intl!'r .... al: 0.20)

tI.16M] 15.BK [1923
I. 00M 10.0K
631. K 6310
398.K 3981
251 K 2512
158. K 1585
100. K 1000
63.IK 631
39.8K 398
25.IK 251

?

~ J t
CS> CS> CS> <Sl CS> <Sl <Sl

~
<Sl <Sl <Sl IS> <Sl <Sl IS> IS> IS> IS> CS> IS> IS> IS>

III v N <Sl ro '-0 <t <Sl ro \ll <t N <Sl en III <t N IS) en \0 ...
N M .,- tn If) III "- CD CJ\ CJ\ <Sl ~ N M M .,- If) \0 "- "- CD CI"l
If) If) If) If) If) lfl If) If) lfl If) \ll \0 'J) 'J) \0 \0 'J) \0 \0 \ll \ll \ll

lIest East

4096 Hz

2048 Hz

1\l24 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

154 Hz

32 Hz 0
M

16 Hz c.n
0

l"
,:.;-~



- -C.1T.R'~ ~A­
CAGNIARD RESISTIVITY

- - ""n~5~0­
t"lT SEll HA

for­
BILLITON AUSTRALIA

ZmlGE Job 864
PLOT BY CPLOT ~.~O

PLOTTED II Jan 89

-
values in ohM-~e\ers

(RHO-C

RECEIVER DATA
L&I'nlWJ t h::: Be IrI L i nc;o ::: Easo t
SPacing::: BO m DiPol~= Eas:t

Surv&I'V&i'd= DEC BB

-
TRANSMITTER DATA
L~nglh = 150DM
Ori,;ont ::: East
Dis;:tanciiI= 71<M
R)( to T)(= Harth

111\ lim#sJ a~GAR.C
(Int~rval 0.20 )

[II. IMl 15B. K
19.0M 100.K
6. JIM 6J. IK
J.98M 39. BK
2.51M 25.IK
1. 58M 15.8K
I. 0llM 10. 9K
631. K 6310
J98.K 3981
251 K 2512

1585
1000
631
J9B
251
15B
190
63. I
398

[35.5l

J .~ ? !,

t
IS> IS> IS> IS) IS) IS) (Sl IS) (S) (S) <;l <;l IS) IS) IS> IS> IS) <;l (S) (S) IS) IS>
In ... N IS) CD '" v N (Sl Q) \D ... N IS) CD In ... N IS> CD \D ...
M ... If") \D \D "- ce O'l (Sl (Sl - N M ... ... I/J \D I'- ce CD O'l (S)
I/J Ir> If") If) Ir> l{) l{) l{) '" \D \D \D '" '" \D \1l \D \D \D \D \D "-

lIest EClsl

4896 Hz

2048 Hz

1024 Hz

51Z Hz

256 Hz

128 Hz

64 Hz

32 Hz

16 Hz

4096Hz

2848 Hz

1824 Hz

512 Hz

256 Hz

12B Hz

64 Hz

32 Hz 0

'"
16 Hz

~1

0
l>?
C)



ONGE Job 664
LOT BY CPLOT 5.~B

'LOTTED II Jan B9

- -cs~h ~R\)~ D~A ­
PHASE DIFFERENCE (E H -8B0

-ge0
-IB00
-IIB0
-1200
-1300
-1400

[-145JJ

- - ~ne~8.­
l'lT SEL INA

for­
BILLITON AUSTRALIA

-
values In ml IIi-radians

<PDIFF

RECEIVER DOTA
Li&I'n9th= 80,m Ling = EO!i{

S~ucjnO= 80 m DiPol~= EO!it

Surve~pd= DEC 88

TRANSMITTER DATA
L~nl!th = I5eeM
Oripnt. = East
DietClncv= 7KH
RI( to Tx= No,..th

-
)

-[P Ie t
( - - --lirni ts] anal i=:lRJTHHETIC CQtHOURS

Interval, 100.00 )
[1168] 2BB

11BB IBB
IBBB B. B0
90B -IBB
80B -2BB
70B -JBB
60B -~BB

50B -500
~BB -600
JBB -?BB

-

f8
M
If)

IIE?st

<Sl
ro
ID
If)

(S)
N
0'1
tn

<Sl
'<t
N
'J)

co
(D

V
\D

co
N
"­
OJ)

(S)
ID
0'1
ID

East

4096 Hz

LUo..lS Hz

024 Hz

512 Hz

256 Hz

128 Hz

64 Hz

J2 Hz

16 Hz

~e96 Hz

2B~8 Hz

1024 Hz

512 Hz

256 Hz

128 Hz

64 Hz

J2 Hz 0
~

16 Hz ~""!

0
M
..... ]



SurveYed= DEC BS

RECEIVER DATA
LonQth = e8.m Lino = EG~t

SPa~ing= 88.m Di~olo= Eoci

TRANSMITTER DATA
Lon<:llh =1599M
Orient, = East
Distancv= 7KH
RK to Tx= NOl""th

___n~5~0- ­
MT SELINA

for-
BILLITON AUSTRALIA

ZONGE JOIl B64
PLOT BY CPLOT ~.49

PLOTTED Z3 Jon ,9

- -C~1T~R~MrA­
CACNIARD RESISTIVITY

values in ohm-meters
<RHO-C

- ------~cl limit5l ana LOGARITHMIC CONTOURS
(lnh·r....ol: 0.20 )

[1. 24MJ 15. 8K 158
1.00H 19. BK [13BJ
63\.1: 6310
398. I: 3981
25\.K 2512
158. I: 1585
189. K 1900
63.1K 631
39.81: 398
25. II: 251

,I' J ,\\

IS> IS> IS> ISl IS> ISl IS> ISl ISl IS> ISl IS> ISl ISl IS> IS>
~

ISl ISl ISl (S)
~OJ <0 q- N ISl In \0 v N CSl OJ <0 v N IS> OJ v N IS> OJ

N rJ 'IT If) :R <.D !'- OJ en ISl ISl .... N M <T <T If) .<0 !'- OJ CD IT\
If) If) If) If) If} If) In If} <0 <0 \D \D \D \D III III III III III III III

lIest I East

4896 Hz

2048 Hz

1024 Hz

512 Hz

256 Hz

128 Hz

64 Hz

32 Hz

16 Hz

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

... ' , , .

.. ~ .... " ....." .... : .... ',' .

.. : ," ' ,.

4096 Hz

2048 Hz

1924 Hz

512 Hz

256 Hz

128 Hz

64 Hz

32 Hz 0
~

16 Hz
I:;"!

0

l"
00



- ~A'" S""V~D~ -
PHASE DlrrERENCE (E H -700

-S00
-900

-10e0
-1100
-1200
-1300

[-IJJ71

....-
~ -L-' ~2. ­

MT SEll NA
for

BILLITON AUSTRALIA

lGE jOb B64
JT BY CPLOT :5.40
JTTED II Jan B9

-
values in milli-radians

<PDIFF

RECEIVER DATA
LliI'nOth = 80 rn LinD = East
S~ocinO= a0.m DiPo19= East

Sur~~V~d= DEC 88

TRANSMITTER DATA
L~ng th = 158eM
0 .... i liI'n 'I = East
Dis;:1ancSl'= 7KH
Rl( to Tx= North

- [.im,""'ncl .H1E~otH.
(IntervQl 100 0e )

[l2eal Jee
12ee 200
Ilee lee
Ieee 8.00
90e -100
80e -200
70e -J00
60e -400
see -500
4ee -6ee

-

(S) (S) (S) IS> (S) (S) (S) (S) (S) (S) (S) (S) (S) (S) (S) (S) (S) (S) (S) (S) (S) (S)m \0 v N IS> CD \D v (\J (S) m \J) v (\J (S) m \J) v (\J (S) m \0
N M 'f 111 \D \D "- CO 0"\ (S) (S) ~ (\J ro ". ". III \0 I"- m co 0"\
If) If) III If) If) If) 111 '" If) \J) \J) \J) \J) \J) \J) '0 \J) \J) \J) '" \J) \0

\lest East

36
866 Be3 177 187 283 253 188Hz ' . I

, I , t ._ . q096 Hz

, Hz 2048 Hz

, Hz le24 Hz

2 Hz 512 Hz

i6 Hz
32 -15 -170 -181 -288 -235 -247 -335 -3QS... .. .. I' . ... ~.

~t.
. .. 256 Hz. .

. .

18
-28 -46 61 47 -193 -118 -163 -174 -249 -246 -259 -620Hz .. . . . . ~ . .. . .•. "!" ., . 129 Hz

.-..
-49 -59 123 116;4 Hz .. .. '.- {:'\" t •• 64 Hz

".-.... . . -- 0-97 -le5 .2~0 .2;5 .....2 Hz "" .•. t .• •••• I." ... ~ ' , . '., ' .. J2 Hz ~

C;~

6 Hz 16 Hz 0
l";)
e.:;;



""00...
'D

TRANSMITTER DATA
Length = 1500M
Orient. = East
Distance= 7KM
R. to h= North

Line Orieo'~ East
DiPole Orient= East

Dale 01 surveY= DEC 89

RECEIVER DATA
DiPole Length= 90.~

Stn. SPacIng = 90 ~

_ .11 _UI_Y ..11,_
CAGNIARD RESISTIVITY

- [p.,m,lIIIncl L.l1HANrP
(Interval, 8.20)

[6. 12Ml 6318
3.98M 3981
2.51M 2512
1. 58M 1565
1. 80M 1008
631. K 631
398. K 39B
251. K [392l
IS9.K
ISS.K
63.IK
39.6K

IS> IS> <Sl <Sl 2S. IK
~ ~ ~ ~ 156K
'D 'D lD <D IS.0K

f--f--f---1I---1---1--+--+--+--+--I---I---I---I---I---I---+-......- ......- ......--t1 Eels \

~\ ~'
<Sl CO co '" <Sl CO '" IS> <Sl "" <Sl "" ""\J) " N '" CD \D " N '" 00 <D " N
M V 111 \J) \D t"- OO f]'l CSl CSl N M
111 111 111 111 111 If) 111 111 <D <il <il <il <il

lIest

ZONGE Job 864
PLOT BV CPLOT 5.40
PLOTTED 05 Jan 99

• "nfllllliS9Ml0_
MT SELINA

for­

81LLITON AUSTRALIA

2048 Hz

1024 Hz

512 Hz

256 Hz

128 Hz

64 Hz

32 Hz

4096 Hz

2049 Hz

1024 Hz

512 Hz

256 I1z

128 Hz

64 Hz

32 HZ

16 Hz 16 Hz

o
~

VI
o
W
o



2DNGE Joo 864
PLOT 8Y CPLDT 5.40
PLOTTED 05 Jan 89 (S) IS> IS> IS> (S) IS> \S) is> IS> IS> \S) \S) (S) (S) (S) IS>

\D V N IS> co \D V N IS> <xl \D v N IS> <xl \D
M v If) \D \D ,.... CD C1'l IS> <Sl (\J M ". ". If)
If1 If1 If) If) If1 If1 If) If) Ul Ul \D \D Ul Ul \D Ul

- ~SfP~V~Dm­
PHASE DIFFERENCE (E - H PHASE DlrrERENCE (E - H >

values in milli-raaions
<PDIFT

TRANSMITTER DATA
Length = 1500H
O"enl. = East
Distcmce= 7KM
Rx to Tx= t~orth

IS>
".
Ul
\D

- [?WIl~_ncl.HM.ON.
( InhPrval· laa.aa)

[eeel -6e8
e8a -7a8
7aa -888
68e -988
500 -1000
408 -1188
308 [-I11ll
288
188
e.ee

-le0
-2ee

(S) -308
<xl -488
~ -508

---
)

Line Orient= East
DiPole Or.enl= East

Dale 01 surveY= DEC 88

RECEnER DATA
DiPole Lenglh= 80.m
SIn. SPac,ng = 80 m

• ~elllllij591i*J _

11T SEll NA
for

BILLITON AUSTRALIA

lIest East

64 Hz

l2e Hz

32 Hz

256 Hz

512 Hz

1824 Hz

2048 Hz

4096 Hz
98 145 147

j f
43] 359 414 275 164 152 203 -10 -35 58 113
.~ . . £i@§ : --'- --.....

653 704 -- 654=663~628':=668. - .

-76 -73. ..

~
-95

32 Hz

64 Hz

12e Hz

512 Hz

256 Hz

1024 Hz

2048 Hz

4G96 Hz

16 Hz 16 Hz



(p""~l_n" _lTHMoNT.
( Inlenal, 0.20)

(14. 1M] 15.8K
10.0M 10.0K
6.31M 6310
3. ~8M 3~81

2.511'1 2512
I. S8M 1585
I. a0M 1000
631. K· 631
3~8.K 398
251. K (285J
158.1:
10a.K
63. IK
3~.8K

25. IK

-
TRANSMITTER DATA

Length = 150011
Drient. = East
D,stance= 7KM
R. to b= North

~Gt1. RE~IVI~
values in ohm-meters

<RHO-C

Lin~ Ori~nt= East
DiPole Or,ent= Eas\

Date 0\ surveY= NOV BB

RECEIVER DATA
DiPole Length= S0.m
Stn. SPaCing = S0 m

- ~M~Ulm:\'~T~
CAGNIARD RESISTIVITY

~-I~---l---+---+---+---+---+--+--+--I---f---+--+--+--+--+--+--+--+--II Eas t

flGE Job 864 \
aT BY CPLOT 5.40 UNAVERAGED 0
OTTED 31 Dec 8S

<Sl <Sl <Sl <Sl (5) <Sl <Sl <Sl <Sl <Sl tSl <Sl tSl tSl <Sl <Sl <Sl

'" <T N "" CD '" <T N "" 00 '" ". N IS> 00 '" ".
M <T In '" '" .... (X) '" <Sl "" N M ... ... 111 \D
111 111 111 In In In In If) '" \D OJ) '" '" \D \D '" \D

lIest

• lM1e_oMJ ­
MT SEll NA

foY""

3ILLITON AUSTRALIA

2048 Hz

1024 Hz

512 Hz

256 Hz

128 Hz

64 Hz

32 Hz

721 1745 3525 4397 5403 3590 l,lI6 712 3311 3809 3753 1894 935 2975 3516 5020 7978 23116 4419 2709 14.7K

'I F/~-:~\\\~' :/36~ \'\ VII")' )'( ~r\" Ft: Til:
909 (2391 53.03 6553 9506 67S0 1997(4105_4326_4413 5830\2487 1200 3626-4346 5678 85.05 2357 4625 2787 15.2K

.~\~ -"'\' '" \ \\' (~s:!\\\'0/1 '/~~v /: \ . un
2~.S 1213 26.S2 3989 10.IKI20K\~7.93/8317 10.8KI0.8K·17.0K 467-3~1l/7544-8873 128KI99K 4628 8589. 4516J21.6K

W~/~""\U/~3.·~:::~"J/);··.:~~""~
l592/5613-12 lKI6 8K'3S 4K·51. 3K:{.6.2-3}7. 7K·36. 4K·37 SK60 2K·16. 5K'7954'29 lK·34 2K·46 7K 70.6K·18 SK·36 3K:24. KI21. K

71i7~///""\\\07~/~B\\\""'~//7-=---7\\~~;1;
3788/2.6K 28 .. 3K 38. 8K 85 7K·102 K'22. 5K 64. 0K·83 6K·S6 9K'153 K 43. 2K 20 8K 81 4K 96. 8K 80 6K 120 K54 SK·108. K 91. 5K 457. K

rl!//~/7 __\\\'Y/!~/939~\\"\.'':U/~~''''V//;J/;;
77!!i77/:::~\\0Ii:::Y~::' ~\\'!));; :~~~ ~~7\\~/;YI/ lH
14.5K,47.1K'121 KI67.K3~5 K260.K.123.K.282.K371 K357 K~36.K221 K 105.K'~72.K562 K·525K.782.K·316,K63B.K.8~2.K~.15H

1/tll?/A\ v/~~li<\\"jII~~\\/(7///
22.IK72.3K22B K.3IB.K·S76 K303.K234.K554.K623 K547K665.K4117.K 192.KB54.K.1.02M912.K·I.36M391.K794 K2 8BM"14.1H

" •• 1.- •••• -.< t· ·.·~···I···. t·,. ~•.. ,., •. _t. 1-" ,- t- I, , t_,· •.•. "t' •.. ~••.•. ,+
706 K

4096 Hz

2048 Hz

1024 Hz

512 Hz

256 Hz

128 Hz

64 Hz

J2 Hz

16 Hz 16 Hz



----­CSAMT SURVEY
PHASE DIFFERENCE

Dot e o( survl!Y= NOV B8

RECEIVER DATA
DiPole Len9lh= 88 m
SIn. SPac.n9 = B8 m

Lin~ Orient= East
DIPole Orient. Easl

- - - --[Plot 1'.llsJ and ARITHMETIC CONTOUI
( Interval. 199.00 )

[1253J -200
1200 -300
1100 -400
1090 -500
~00 -600
800 -708
700 -B08
608 -~08

5BB -1000
4B0 [-10BBl
388
280
188

~ 8 08
ffi -180

-

~
lJl
(()

'"

-

~
III
<t
lJl

-
PHASE DIFFERENCE (E - H )
voolu~s in milli-roodioons

<PDIFF

~
N
M
lJl

-
)

TRANSMITTER DATA
Len9tn • 1500M
Orient. = East
D;slance' 7KH
Rx to Tx. North

H

-

~
lJl

lJl

­DATA

( E

~
N
O"l
If)

(S)
v
W
(()

~
w
lJl
If)

(S)

""'"(()
(S)
N
If)
(()

~ (S)

'" vM ...
If) If)

ONGE Job 864
LOT BV CPLOT 5.40 UNAVERAGED
LOTTED 31 Dec BB

- Ll!IlIle~0. ­
MT SELINA

fot'""

3ILLITON AUSTRALIA

lIest ....- .....-+--+---+--+--!---f---+--+--+--+--f--t--t--.....-+---+--+--+O--il Eoos \

4096 Hz

2048 Hz

1024 Hz

512 Hz

256 Hz

128 Hz

64 Hz

32 Hz

325 328 319 313 322 3BB 372 361 41\

~~~~~
4096 Hz

2048 H1

1024 Hz

512 Hz

256 Hz

128 Hz

64 Hz

32 Hz

16 Hz 16 Hz



------­
CSAMT SURVEY DATA

CAGNIARD RESISTIVITY
value~ in ohm-meters

(RHO-C

1585
1088
631
3S8
251
158
188
63, I

t47, eJ

-----­Line 361200
MT SELINA

fo!'"
BILLITON AUSTRALIA

ZONGE JOb 8U
PLOT 8Y CPLOT ~.4~

PLOTTED 13 Jon 8'

-
RECEI~ER DATA
LenQth:= 80. '" Lin. z East
SPacing= 80.m DiPal.= East

Su~veYed= DEC B8

-
TRANSMITTER DATA
Longt... • 151811
Ori.ent. = E".t
Dis1C1nc•• 7t:::M
RlC to TM:- North

- - - --
[Plat Hm'lsJ anol LOGARITHMIC CONTOURS

(Inte~vab ~; 20 l
[l Z. ~MJ 158. K

11UliM 10~. K
6. JIM 63. IK
3. sial1 3'. 8K
2.S111 25.1K
1. $11 15.8K
1.l!\011 I~. 0K
631(. K 6JIIil
J'li,K 3981
25 I!: K 2512

J.

-

~,

)

'J

g CSl al CSl
~

CSl CSl ~
CSl CSl CSl 8l ~

I
lD '<t CSl ro "it N CSl \

il CSl ... 1\I M "it V l/) III "" ~ ~ CT\
0 III III ID ID ID III III III ID III ,

.:1 Ea~t

a0 6000 9600 9000 6800 2145 7100 1U1K 5400 7400

~""'::":"'!' '~~::~:: ' "!
10 9?~b.J2.75, .12,99.I~~if .
'. ~', ,~-, - -
,8K:20, 7K:42, 81::34, 11::28, 01::12, 21::25. 2K:42.llI<:22, 8K',35, 5K

~~~~~~.'"
, 01( 61,01( 98. 01(,104. I( 89, 41( 37. 81('86. 0K'141. K 7S1, 81( 128, I(

~"':;;-:,.,~,.~~/~~,..

5, I( 156,1('266 1(,300 1(,261, K 112 K 258, K'412. K,220, I( 374, I(

~: 7~""''\J/~'"''''
a, I( 369, K'734. K796, 1('715, K 289 K,790, K,l. 4llH 715, K·1. ISH

~/;"':"'~""~//~~""
~,K,720, K'2, 88H'Z, 0811'2. 0811'864. K'2. 3011'3, SBM,Z. 4011 3, 40H

:"'71?":""~,\~//~'"
Z811'1, 48115. 0811'5. 5811'4. 6ZI1.I. '011'6. 5811'18.811'10. 1M'12 511
~, •••• , I •• !, t"'''''''''''!'''''' : : .. _.. ~ _ :

. .. . , - , , ," , .. . . . . " , -:

4096 Hz

2048 Hz

10Z4 Hz

512 Hz

2156 Hz

128 Hz

64 Hz

3Z Hz e>
~.,.,

16 Hz '-' .
0
W
~



ZONGE JOb 864
PLOT 8Y CPLOT ~.40

PLOTTED 13 Jan 89

-------­
CSAMT SURVEY DATA

PHASE DIFFERENCE (E - H )
values in milli-raaians

<PDIFF

• -----­Line 361200
MT SELINA

for
BILLITON AUSTRALIA

RECEIVER DATA
Lvn'MIth. se. In Lin.. = Easo:t
SPacinG= 80.m DiPolv= East

SurveYed= DEC 88

TRANSHITTER DATA
LDnQlh • 1588H
Ori.n1, = East
DistClfnc•• 7lr::H
R)( to TX:lII NOr"th

- - - - - -

p
~

<Sl CSl <Sl lSI lSI <Sl lSI
0 v N III m III

is) is) is)

g ... N M
v N CSl m III

0 lJ) lJ) lJ)
v 'IT III III "" l8 m 0"1
lJ) lJ) It) III It) It)

East

40!l6 Hz

2048 Hz

1024 H.

31Z Hz

256 Hz

128 Hz

64 H.

32 H. 0
~

16 Hz
v~

0
w
v~

, .. " "" .. ".,. , , " .. , .

' ..

. . , . . , " . , . , ,

': .. '.~::.'.,..(~',",~'r ,",',',' .,'. ,'.
: : : : : : : :
, -803· , ' , . .
....•• !" . - • , : ' .• ;. $"' .. - .: .. , .. :..... : .. , ..:

-:roo . ~ :0": .
: :, -1135 -1105 -'",0": : :

.. , .. ~ .. , .• , .... : .... ": .... -t' ..•• ~ .....- .... :.....•..•..:.....

.' .... : ..... , .. ,-

26
"

.." .. ' ... ' .. -.~,!l, -42 0 132

:=~;===;:~~~:!::'!''~'~-§'~'~"~..~.~.t . .:1"0 ~ .... ,." ... '.' .
. ' ••0'

.. 1~?2 .. C.l~33. ,: .. ; ... : .. 1517"°: : :
'. ·r "/-rr:i4> ....•.... ", .•..
. : • .-00 .

-:--: -696----:---734~-800 '-:'-'-803~~ 0 :
~ , . .•. . t . .... . : " ..•.•.~, ..:. ,,"..

~~~t···,··~6~3B : "", ..;." .. :., ... ;,



------­
CSAMT SURVEY DATA

CAGNIARD RESISTIVITY
[Plot limitsJ and LOGARITHMIC CONTOURS

(Inlerval, 0,'20 l

------
1585
1008
631
398
251
158
188
63. I

[s8.73

158. I(

100. I(

63, II::
351. 81(
25. II::
15.81::
10.81(

6318
3981
2512

[13. 1M3
10.,,"
6,31M

3'~M2,5 M
1.5M
1. BtlM
63111(
3518! I(

251[1(

TRANSMITTER DATA
L~nglh = 1508M
O,..t.n1 .• East
Disiancell: 71(H
Rl< to 1)(:11 Nor-th

values in ohm-melers
<RHO-C

RECEIVER DATA
LenQth = 89.m Lino = Eost
SPacing= 80.m DiPole= Eact

-
ZONGE Job 864
PLOT 8V CPLOT ~.40

PLOTTED 12 Jon 89

------­
Line 361600

MT SELINA
for-

BILLITON AUSTRALIA

85 8661 4771 15.IK 5548 5413 4855 6988 13,8Kti:±tfi ...~ "":"" '.' . tz:fX''~ .... :
~~s, .. :., ...•. ,.S8~.~~~3
~ ..-... . ~-...-

71(:31. 11('16,81(,551, Il(i20, 511( 14,01( 54, 31( 26, 21(:23, 81(:19.11('36 41(

~~~~/~"i' :'~~"
I. K,81. 3K 44,41( 195, K 68, IK,45, 7K·188. K'79,' IK·67. 2K 66. 7K 130. K

~~V!/A\~/IA""~"'~"~:/)'"
I, K,222, K' I 22)),558. K 194, K'132

i
5519, K 257, K'224, 1(·182. K'320. K

~""v;?A \'\"-Y1 /~~ .. ': < .;~ .. ,..
I, ' K'577. K 317. 1(.1. 57M~~, 1('352.1(, I, 3BM.699. K 698,1('655. K'I 32M

~~VIII:::\.~/~~ : ~',
16M. 1 , 251M'786, 1(,4, 36M' I. 52M I. 10M'4, 34M'2, 52H'2. 19M'2. 2l!lt14 39M .

~~"J/lr~\\"Ylr~y ,.: .,';::/)' ,,.-:
16M,3, 93M'2. ISH'18, BN'3. 77M 2, 32M'9, 24M'5, 64M'4. 98M'6. 4?H'IJ. 1M ',. "'! . ,... , "• .•.•.. .., • ", "!" " .• '~ ...• ~ t' ' ••• "!' ••.•.~ :

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

4~6 Mz

2049 Hz

11!1Z4 Hz

512 Hz

256 Hz

129 Hz

64 Hz

32 Hz 0
~

16 Hz c.'!
0
W
Cl



- - - --
i

[Pial II ... I..:J and f\RITHlETIC CONTOURS
( Inlervol. le0.e0 )

-----­Line 361600
MT SELINA

for­
BILLITON AUSTRALIA

ONGE Job 864
LOT 8V CPLOT ~.40

LOTTED 12 Jan 89

- - - - - - - - -
CSAMT SURVEY DATA

PHASE DIFFERENCE ( E - H )
values in mi lli-raaicms

<PDIFF

RECEIVER DAH' TRAHSHITTER DATA
LenQth = 80 ... Lin. :l1li East L~nQlh • 1300M
SPaci,,"'= 811 ... DiPol.= East Ort8'ni. =East

Distance. 71(tf
Surv~Y.u= DEC 88 RM to Tx:= Harth

t2146]
218111
2888
198e
1880
1780
168111
158111
1400
1380

i2ee
Hee

loee
.. 5Iee
,Bee
j7ee
,6ee
;:Ui'"
.'4ee
;!399
),

288
188
e.88

-108
-200
-J00
-480
-588
-608
-71110

-
-88111
-5180

-181110
-1180
-1280

[-1285:

\4 148 IlJ 157 148 177

--:=-=- ..-----::;:::.=.--­
~;=-::~--""-=---

. . . , , " .

128 155 283 244

- -----=::.:::;==

. .
," , : : : .

4096 Hz

2048 Hz

1024 Hz

512 Hz

256 Hz

128 Hz

64 Hz
0

32 Hz ""(,,':1

0
16 Hz W

<1



GE Job 864
T 8~ CPLOT :I. 41l
HED 13 Jan 8~

values in ohm-meters
(RHO-C

RECEIVER DATA TRANSIIITTER DATA
Lenlilth • 88. III Linv ~ East L.ngth = 1511811
SPacing: 88. III DiPol.= East Orient. • East

f>. DisiCllnce= '7ktt, Surv.U.d- DEC 88 R)( to T)(::z Ho,..th~-
S lSl lSI lSI lSl (Sl lSI lSl (Sl lSi I lSl

ID ... N lSl 00 ID '" N (Sl ID
~ - N M '" '" l/l ID I'- 00 CJ\
0 ID ID ID ID Ii) Ii) Ii) Ii) Ii) Ii) Ii)

[Plat IimitsJ anol L:OGARI'THIIIC CONTOURS
- - - -- -

11100
631
39B
2Sl
lS8
180
63. I

[53.6J

;

i
Eaj; t

Interval: 0i 20 )
[6. 3311l lee. K
6. :$111 63. IK
3. 5\811 J~. 8K
2. ~III 25. II(
l. Sill 15.8K
J..II 18. ilK
6311. K 6J11il
3~E\. K 3981
251>. K 2!l12
lSii'. K l58!l,

!
i:

--- - - -­CSAMT SURVEY DATA
CAGNIARD RESISTIVITY

--

Q) ... t

- - - -­Line 362000
MT SELINA

for-
BILLITON AUSTRALIA

-

I Hz

2 Hz

4 Hz

8 Hz

32 Hz

16 Hz

64 Hz

0.5 Hz

8.25 Hz

.. '..... : .. , .

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

57 17.6K 15. JI( 6442 7786

~ L 1!1§...£$ ~O@ .
~194--192--267

])f6KL"4K!38'7K~;2K

7~~"
5K 214. I( 175.1( 91. 4K Ill6. K
7~"-..~····:··
Z. K·"3. K·449. K·2'9. K·381. K :

/"~''-:_:;:';;
l. K I. 1911.959. K·787. K.825. K/., ...~ ...
. ~.: :
1811'2.2511 I. 8111·2. 3111'2.6911 .

!"~':7"_=""~""':"":"""""""""""
11113 0711'2.74115.48116. 22M .
• " ...•- ....•..• .,. .. ·_to ",., •......• -: ••... : ... , _: .. , .• , _ ... '

••••• I •••••••. ' ., ." ~ ~ .. . . . . . ~ . . . . .:

:' .... :.. ", , ;. , . ,.', , . " ,: . , , . , '.' . , , .', . , . ':- .. , .: .. , ..:" ....:

, " , , . ~ ... " : . , , .. i ' ....:' , . , .:' , ' .. : . , , . ~, . . . . ',. , . , , " . , ..... , ..'

, .. : . , .. ',' , , , .', . " .. : . , .. .:. , ... :. " .. :'." , .,. I'" " ': •• "

. .
, " . , .... , .,

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



-- - - --
[Plol lim; Isl and ARlTtI'IETIC CONTOURS

( Inter-val: 10el Be )
[\435] I· 5Be -500 [-1473:

1400 . 4Be -600
1300 3Be -700
12011l . 2Be -a1ll0
11011l IBe -9I1lB
IBIIlIll 1Il.IIlB -IIIlIllB
~BIIl IIIlIIl -IIIIlB
BIIlIll 2Be -1200
71110 3BB -1311l0
6B0 . 4BB -140B

-
)

TRANSHITTER D~T~

L.nQlh = 15011lM
Ortrmt. = East
Di.,tClncliI':II 7k:H
RM to T)(= North

- ­DATA
( E - H

values in milli-radians
<PDIFF

RECEIVER DATA
LenQth = 80. rn Line =: East
SPacing~ 80,m DiPolo2 East

- - - -­CSAMT SURVEY
PHASE DIFFERENCE

-
GE Job 864
T BY CPLOT ~.40

TTED 13 Jan B~

.... _--­
line 362000

MT SELINA
for

BILLITON AUSTRALIA

I, re
M
\,D

Ea t

32 Hz

64 Hz

16 Hz

I Hz

2 Hz

4 Hz

8 Hz

0.5 Hz

. : ' ... ".' .

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

. ,"..... : ...

. :..... :.

.. ", .

. ....... ' .... ' . , .. '".". . ..... " "," ' , . B.25 Hz

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

..... '. , .. : .. , . ':..... ; . . : - : " , : : "'.

. , .: '" . :. . . ' ." ,1: .. . .. " , '.' . , . ,,' , -, ' '.' ' .. " ' '. .

, ," , .. , .. , .. -;. , ..

, , • ~ , ••.• I '

. .: .. , . '." . , .. :... , . : .... -:. " , .:.... ,

, , , ' .. ' '" .... - . , .. " ... ,~ , .... , ... ,' ....
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Five of eleven CSAMT lines run for Billiton Australia by
Zonge Engineering Australia, Ltd., were processed and
interpreted by Zonge Engineering (U.S.). We static-corrected
the data using our phase-integration technique, and then
performed smooth-model inversions to produce interpretable
electrical cross-sections.

The data are of good quality except in the vicinity of a
power line, where high noise levels and current-channeling
effects invalidated data over a 200 meter wide swathe.

Several north-south trending, conductive features are present
in the data. Their persistence from line to line indicates
geologic structures with significant strike extent. The data
indicate anisotropic geology with strong lateral resistivity
contrasts. A narrow, steeply dipping conductive feature on the
western ends of lines 353000N and 352600N may be an attractive
exploration target.

A second conductive feature is present on the eastern ends of
the five lines. It is rather broad and dips at a moderate to
steep angle to the west. This second feature is coincident with
a known fault.
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Location map
Selected magnetic field plots
Smooth-model inversion, line 353000N
Smooth-model inversion, line 352600N
Smooth-model inversion, line 351800N
Smooth-model inversion, line 350200N
Smooth-model inversion, line 340400N

Fig. 1
Fig. 2
Fig. 3
Fig. 4
Fig. 5
Fig. 6
Fig. 7

The CSAMT project was contracted by Zonge Engineering
Australia. Ltd .• which can provide details of survey logistics.
Work was done on eleven east-west lines using a dipole length of
80 meters, with detailing over part of line 353000N using 40
meter dipoles. Data were obtained between 32 and 4096 Hz. One
electric-field and one magnetic-field component were measured at
each station using a GDP-12 receiver. This report reviews the
results from five of the eleven lines surveyed. Line locations
are shown on a plan map in figure 1.

Geology

The survey area is dominated by Cambrian volcanics of very
high resistivity, overlain in the south by about 50 meters of
resistive glacial cover.

Billiton has already received Cagniard resistivity and phase
difference data. The data presented in this report are static­
corrected apparent resistivity and smooth-model inversions.

The static-corrected data are located in plates at the back
of this report:

Plate 1 Static-corrected resistivity, line 3530001' a=80m
Plate 2 Static-corrected resistivity, line 353000N a=40m
Plate 3 Static-corrected resistivity, line 352600N a=80m
Plate 4 Static-corrected resistivity, line 351800N a=80m
Plate 5 Static-corrected resistivity, line 350200N a=80m
Plate 6 Static-corrected resistivity, line 340400N a=80m

The other information is provided as figures:

The data are typically of good quality. Error bars on
resistivity and phase are generally ±10% or better. although
data at 2048 Hz is often somewhat noisier. Data near the power
line on lines 353000N and 352600N are very noisy and reflect
strong cultural contamination.
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Near-Field Effects
The extremely high resistivities in this area place most of

the data in the near-field zone. The transition zone notch
typically occurs near 1024 Hz, with near-field saturation
occurring at frequencies of about 256 Hz and below. In general,
only data at 4096 Hz are truly in the far-field zone. Figure 2
shows averaged magnetic-field magnitude curves for each line as
an illustration of the onset of near-field data (see Zonge and
Hughes, in press). Figure 2 shows nearly constant magnetic
field amplitudes at frequencies below 256 Hz. Frequency
independent magnetic-field amplitudes are characteristic of near­
field data.

The occurrence of near-field data has important implications
for this project. Near-field data are more sensitive to lateral
variations in resistivity than far-field data and penetration
depths are controlled more by the geometric relationship between
source and receiver than by frequency. Reducing the frequency
of a near-field measurement will not achieve greater depth
penetration.

The implication of this is that data below 256 Hz should be
interpreted with great caution. Above 256 Hz, the soundings
generally are sensitive enough to frequency to be useful for
interpretation.

Page 4

Surface AnisotroPY Effects
The northern three lines have data which suggest a very

pronounced conductor at the surface. Plots of log(resistivity)
versus log(frequency) show responses which are far more
exaggerated than would be expected from a 1D (layered)
environment. It is probable that the effect is due to strong
surface anisotropy. The anomalously high phase-difference values
observed at Basin Lake are also consistent with anisotropic
geology. The effect is strongest on the most northern line,
diminishing to the south. It is possible that the glacial cover
to the south mitigates the anisotropic response. Alternatively,
the anisotropic material may be confined to the north of the
east-west fault shown in figure 1. Anisotropic geology is
probably contributing to the dramatic contrasts in apparent
resistivity observed in this area.

Cultural Contamination
Two cultural features are observed in this data set. The

most disruptive is the power line which crosses the two
northern-most lines. This causes two problems: high noise
levels and current-channeling.

High noise levels not only cause scattered
may also saturate the CSAMT magnetic antenna.
noisy, peculiarly shaped resistivity sounding
several stations of the power line.

Current-channeling is particularly troublesome at Basin Lake
due to the high surface resistivities. The CSAMT source fields
are strongly coupled into the transmission wires. This problem
is exacerbated by the fact that the western electrode of the
source bipole was placed very close to the power line. This may
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Line-by-Line Interpretation
Line 353000N. This line was run with 80 meter dipoles, and

part of it was detailed with 40 meter dipoles. Measurements
from both data sets are in close agreement.

The 80 meter static-corrected data (plate 1) show surface
anisotropy and power line contamination, as discussed above.
Figure 3 shows the smooth-model inversion. A nearly vertical
contact occurs near station 300, with resistive material to the
west and more conductive material to the east. At depth the
contact may assume a more easterly, shallower dip. This effect
is more pronounced on this line than on any of the other four
lines evaluated in this report.

Figure 3 appears to outline a conductive body between
stations 300 and 520. Such a body may be of strong exploration
interest. However, a key point to note is that the resistor
centered on the power line gives this conductor its distinct
shape. If the resistor is real, then the conductor is a
localized feature; if the resistor is artificial, the conductor
is more likely to be the west end of a broad conductive area, a
less interesting result. Hence, it is crucial to understand the
nature of the resistor.

The fact that the resistor is centered on the power line is
not encouraging. Looking at plate I, we note that all the
surface within two stations of the power line is anomalously
resistive. The resistor in figures 3 is the result of resistive
stations which we did not choose to blank out of the inverted
data. It is our opinion that the resistor is artificially
induced by the power line.

This finding weakens support for a distinct conductive body
in this area. However, magnetic-field information indicates
strong lateral contrasts. In the 40 meter dipole data there is
a symmetric pattern of low magnetic-field amplitude at station
300, flanked on both sides by symmetrical high amplitude values.
The feature is some 200 meters in apparent width. The electric
field shows little disturbance in this area; hence there is a
distinct resistivity feature near station 300. The feature's
unique behavior and almost perfect symmetry suggest a narrow
sheet-like or pipe-like vertical conductor. Its lateral
dimension is probably less than 80 meters.

..------------~~,~,,~-~.,,~ ... ~J 025053Ir Basin Lake CSAHT Survey Report

'

have allowed direct conduction of current down the power line
into the area of exploration.

The data show unrealistic patterns of high and low
resistivities beneath the power line. These patterns are

'

typical of high-power transmission lines and of direct current­
channeling from the source bipole. The result is that several
stations on either side of the power line on the northern two

'

lines are not suitable for interpretation. The data have been
. . removed in the smooth-model inversions. This interrupts the

continuity of the lines, but the remaining data set is still

,

. interpretable.

Topographic Effects
The survey area is relatively flat and produces insignificant

,
• topographic effects. Steep topography to the east of the survey

area has no discernable effect on the CSAMT data.

,
,
,



Page 6

Line 351800N. Plate 4 shows the static-corrected data for
this line. No culture crosses the line to disturb the
interpretability of the data.

Figure 5 shows the smooth-model inversion for the line. A
narrow conductor is observed beneath station 120. The data do
not extend far enough to the west to fully define it, but it
appears that the conductor is narrow (probably less than 80
meter wide) and steep in angle (nearly vertical, with a possible
westerly dip at depth). This may be the same conductor observed
on the more northern lines, but here it is much less pronounced.

A second conductor is observed on the east end of the line at
depth. It is broad (roughly 100 meters) and dips at perhaps 75
degrees to the west. It is similar to the one observed on line
352600N but may be deeper.

025056Basin Lake CSAHT Survey Report

We conclude that there is evidence for a steeply-dipping,
distinct conductor centered near station 300. The evidence is
not conclusive. However, even if one adopts the conservative
view that there is no distinct conductor but only a geologic
contact, the steep contact at station 300 may still of strong
exploration interest.

Other conductors are found east of the structure. The most
prominent are found between stations 920 and 1000 and On the
extreme east end of the line. These are strong in amplitude and
coherent in shape, and might represent exploration targets.

The pronounced apparent resistor centered at depth below
station 840 is in the deep near-field and may very well be a
geometric effect unrelated to geology under the measurement
location. Based upon the available data, no firm conclusion can
be drawn on this feature.

Line 352600N. Plate 3 shows the static-corrected resistivity
data for this line. Note the power line crossing at station
200. Figure 4 shows the more useful smooth-model inversion. As
on the previous line, there is a contact associated with an
apparent conductor dipping steeply to the east, this time on the
far west end of the line. Unlike the previous line, however, the
ground to the east of the contact is not consistently conductive
all the way to the east.

As before, we consider whether or not the conductor below
station 120 is real or not. Again there is a resistor west of
the power line which may be artificial, tending to enhance the
appearance of a conductor. But the magnetic field again shows a
symmetrical perturbation similar to that observed on line
353000N, suggesting a steeply-dipping conductive sheet or pipe.
Thus it is probable that the conductor is real; certainly there
is a major contact there. The dip is roughly 70 degrees to the
east, as opposed to the near-vertical easterly dip on line
353000N. This might represent an attractive exploration target.

The other feature of interest on this line is the conductor
centered on station 1240 and the deeper conductor to the west
and deeper. Actually these are both lows in a broad conductive
ZOne which drops roughly vertically from the surface, then dips
at an intermediate angle to the west. Although more data would
be needed to the east in order to better define this feature, it
is most likely a conductive structure.
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Geophysicist

From a geophysical viewpoint, the data clearly identify two
interesting conductive features. Communications from Billiton
Australia indicate that the western conductor on the northern
lines is the most interesting exploration target. Despite
complications from the power line, we consider this to be a real
conductor which is associated with a significant structure or
contact. The feature's appearance on both line 35300N and
352600N indicate that it is a conductor with significant strike
extent.

Billiton may benefit from additional processing on the
remaining six lines of CSAMT. We took a quick look at two of
these, and believe more work could be profitable. Scott
MacInnes can discuss the details if you wish.

Line 349400N. Plate 6 shows the static-corrected data for
this southern line. Figure 7 shows the smooth-model inversion
for the line. The conductor seen on the other lines is not
immediately evident here, but we speculate that it is the
feature barely detected by station 40. If so, it confirms a NNE
trend to the conductor.

A broad, moderately conductive zone is observed between
stations 520 and 880. It seems to be intermediate in depth, not
coming to the surface or extending very deep. It is thus
similar to the feature seen on line 350200N.

Line 350200N. Plate 5 shows the static-corrected data for
this line. The data behavior is very "normal," with no peculiar
surface or other effects.

Figure 6 shows the smooth-model inversion for the line. A
narrow conductor is observed beneath station 120, as on line
351800N. The data suggest only a moderate conductor, narrow in
width (perhaps 50 meters), with a very nearly vertical dip. It
is evident only in the intermediate depths, not at the surface
or at depth~'

There are no other conductors evident on this line.

Refe:r-erl.c:es

Zonge, K.L., and Hughes, L.J., in press, Controlled source
audio-frequency magnetotellurics, in E.M. Methods, M.N.
Nabighian (Ed.), Society of Exploration Geophysicists.

~07<' --
_g~~~,('~.".{_".z~__
Scott MacInnes Geophysicist

Norm Carlson



Smooth-model inversion is a robust method for converting
CSAMT measurements to profiles of resistivity versus depth.
Observed apparent resistivity and phase data for each station
are used to determine the parameters of a layered-earth model.
Layer thicknesses are fixed by calculating source-field
penetration depths for each frequency. Layer resistivities are
adjusted iteratively until the modeled CSAMT response is as
close as possible to observed data. Smoothness constraints
restrict layer resistivities to minimum variation from layer to
layer.

The algorithm for calculating the CSAMT response of a layered
model includes the effects of finite transmitter-receiver
separation and a three-dimensional source field. Accurate
impedance values are calculated for all frequencies and
transmitter-receiver separations.

The result of smooth-model inversion is a set of estimated
resistivities which vary smoothly with depth. Lateral variation
is determined by inverting successive stations along a line.
Results for a complete line can be presented in pseudosection
form by contouring model resistivities. For contouring,
resistivity values are placed at the midpoint of each layer,
forming a column below every station. The columns form an array
representing modeled resistivities in cross-section.

Inverting apparent resistivity and phase to a smoothly
varying model resistivities is an effective way to display the
information inherent in CSAMT measurements. Smooth-model
inversion does not require any a priori estimates of model
parameters. The data are automatically transformed to
resistivity as a function of depth. Models with smoothness
constraints are complementary to more detailed models
incorporating a priori geologic constraints.

CSAHT Smooth-model Inversion

Appendix A

Appendix A Page 8
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SHlMEI SYSTEM
un,"e

DiC'''U pOlOlli AS .,QUIIIED

1M aIWoII e--nr of A... lnll. U ...U."

MI tAlS D.'tISION

DRILL LOG SHEET
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--.."'''11I"-' II_ CD.' ••llli..,..oa

1'" S...11 e-.p.", 01 .-....1.-.11-. Limit...

MIE'ALS DIV.IION

DRILL LOG SHEET

o'.U.llel '.OIlCOH.. Co.(

-; j I

IiHUII:' ITS TfI'
MUIRIC

OU;"U. J'OIIIU .... ".0"••'.

~-""""'"---~"""''--=~~~~~.="~.="'-----=-='---='=-----"-=''"---=-=-=""-,,,,,,-'---,,-=,",,:=::::-='===._~------.. ..I...."''' 13/J.JJN LI'II{~ IIOOLI. .....1I1. flL.P 8'9-3 1
II.0000U u :j: ~,4,o,/pt:lL I tlllH OWM I

• • • • • •
~ I'dtiJ~_ ,/{{ .-1~ Gi~"Itt.· ..." ..~ ,A-1
/ ...,&~ y.If:.~~ii/~ -/.4.LJ~"", .....~~.

/1'CtI~ L~ ~ /A.,~ -e-r
~fCO, ~., hi"'",

I<-!.._ <>?~':;"'~-"'-- -j

sur..tMAA'I';

This 15 8 qua,loI:tplagloclase-phyrlc rhvodacilic lava showing
relatively Inlense calcila-serlclle allentlon.

s

; , i .. .... i ,~

SAMPLE: 16909

-l+H-l-H-t-H-l-l-H- - - - - -

••• - - -n It ..... ,I .,
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V,,", t'~ .
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SHUlf:I ST:UlN
..(lflll:

""......L __.......0 ...... 0

... .......... _--
1M ~ ... II e-.p.",.., ,1.".1••11. l,,",U""

WHALe DI'JIIiIOH

DRILL LOG SIlEET

~-------.....
1_"" "Btl~ltJ l..1I~E 1-" •••• 8t..p 1/9-3 I
)l.OOGto .... ;r. "RnN/)e~ I fVW Mm. ,c..,,_._ ....n

f- SAMPLE: 16911

---

f- SUMMARY:

This Is .'ollaled lormer quartuplaglaclase-phy,lc rhyolitic
f- or rh.,adaclUc lava wilh calcil.sericlla allerallon which Is ­

leSS well-da...aloped Ihan Ihe previous sal11ple. The ollglnal rock
hom which this sample was derived via 'aliallon developmenl
was Identical 10 sample 16909.

SUMMARY:
This Is B sparselV plagloclase-ph)'rlc, formerlv glassy daclUc

10 rhyodacillc lava wllh slrong caleilo-domlnated alletatlon,
and cut bV discrete well-spaced mlcroshear zones In which

sorlelle Is exlenslvel!f developed. This samplo Is
petrographically unlike lhe lwo previous lumples,Bnd clearl)' I'I'~- Itf- 4f. £J6_"", -::T ~iiY. u 1Ft ,.~
comes (roffill dillerenillow. J4~L, "I-,~re. • • ,...""rf{ ,'" d/.,,.,.<,· d,e,~

I-ttt-tittti~ttttti~tttti~;t-r:TT1:-'-'1:;-::t-r_HrrrTi+_:d--lH--H~~lH-Hi+I++H+:t~~~~~.~~~_: tJ:j:j~~+i:j:j~~~==l~L,~"IF.~" ~J1~/.rA.:-"~~~/~r.. ~;::;::::::::::;:::;;:=1
SAMPLE: 16912 /,r- t.; - Zl/· g 1/ ("e-Klel17£. ~11tT'8'1' ,;')',f} lit'
SUMMARY: 19....,./r 4t'tA/MP tfll't ..p.4t:./1U. {",,,II

I+H+-1+H~~+H+H+H-++- This Is. foliated qual1u-plagloclase-phydc rhyaill/c laliB t=~I==~~~~~§~~~~~~~~~~~~~~~~~~H-l-I--Hr+l-I--Hr++-I+H+H-HH- IWllllhse~lclle-caIClle'PyrIl881Ier8IT'OTnPT'Te·Tlo~ltn. _ ______ _ /?1, Jerl#-. }{.,~/ IJ- .AJ~I/

I-HH~+I+1-H-HHHHH--I--IH-H-I+I+H--I='fII' '" I" 1 -li+Hii-'+++'+H-+H--1- - --IH-IHH--II+IH- ~ .", .. ".;, WJ,. LWeI.111 It'.. 1 •• ' 1 .... II..'.. ; __;.. h

-. I •

I- 6ANPlE: 1&910
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-H~e.I-l-l-l-l-l-~~-l-H-+HC-H++++H

H4++-H-l--H-f--H-HH-l+++-H--l+-H-H-l--l+H-I++-++H-l-

'''''' Sr.-II COfTIpotI"r 01 " ...".11. ll...lIM
WU"ALI OIItIIlION

DRILL LOG SHEET

- - - - -- +H-l-J-l

...

-H-+-HI+I-l+H-l-H-~-l~H-l-·H-l-

H+H+t+I-H-j-j-j-jI+H'--l--l~I--J--l--l-
~H-+-H-~-l-H~I-+-l-l+~ +H-l+I-j-l-l-l-l-J-l-I~-l-I-I-l-l-

H-l-++H-+-H-l-I~--l~-1--l--l-l--l--l-I--l--l--l--l-H--l--l--l-l-j
H~++-f--H--l--l-I--l-+~-H-l--l+H~H-I~ --l+H-+-I~-... H-I~-1~- - - - --

a"

-l--l-I~~~-

-



,----~.1-" _.. tko SV- J
IlOOOIO .. ,

1... S,...,t1 Co«ot>o.., Of A".".lle U ...II-.d
"'ETIol. DI\(18101(

DRIll LOG SIIEET

-1++-1-I-l-I-I+H+ -

SUMMARY:

TILls Is B slrangl)' feldspar-phyrlc dllcilic lava Ihat has been

Inlensely clllorlfa altered wi/haul pyrile mlnera'izsllofl.

- -H~f-H--j-

- - - - -H-I-l-+-1

-H+H-I-l-
-H-II-I-I-I-

-I-l-l~-J-I· -H-l-l+\-H-l+H-I-I++- -

~HI-H~~I-J~~I+H-J-'·l--l-j-l-H~-J~- -

H-l++-H-l-l--l-I-H-I+·I+/--l-I-I--I-~--J++I-jl-l...j--l- -

I-l-l-l-l-l-H-l-l-I-H-J--l-l-

H+++1cH-l+1-1+H-I-
I-H++-t+t-l+j-H-++-H-I-H-H-H~I-H+j-I-H-

I+H-t-++++H-I-H+I-j-l-I-+-I-I-I- -

1-t+++t-H-lH+H-+++lI-l+-H-lcj-l-H-++HI-j-H-1-HI-t+I-H-+H

SlfllllU usn"
iW['"lL!r/C

.U:....l ,.00_" .... •IG"'~IO

H -I-l+1-1++-1-1-
1-I-+-I+H-I-H-Iri-l4-1-1-

H+H-I-I+H+-l-I-IH- - - - - -

SAMPLE;: 16917

-1-j+H~-I

- -I-H-l-l-l ~+H+1~-

" -.0 h...

SAMPLE: 16918

• i.."
-/-/--I-++I-++-I+I-H 1-1...to .i,.••

SUMMARY: II'

Th'5 Is 8 relallvely weakly 8flered' massIve pl.gfocillse. 241"7 - 2.7(1·)... f I,. =- i.~ ~'~"'J 7.-'tt. '.X,..,_r£.
phyrlc dacilic I....a or pumiceous lull lacking the Intense ....'
chlorlle allerallan Ihal characterized many 01 Iheprevlou$ ~ /;f/1' z. .,."2: _1~"J ,,'" ;., ~ L "'~

samples TV-/. .. A...... .t.. F,"A,ftiUl. S"~"'h to ~:Jz:w...- '~M'" ..J~
~ett~~tt~~ettt~~ettt~~~.tt~ettt~I-1-I=i-'ti-t~+-_~~tt+H- '1_'_'_ '3:-li-iii_*_:1#1::-1--' I , \ I-I"IIIIIII'III'I~~- -_ bk..'lL~4 ..,f -27~·Z~"'/,<I ~. '.,,< 778·3 -"""'~
~~~~H""~I+~H-HHHH~-I+--I-l-l--'+++HHH++++-1-1-+-1- lillT rh'h II' &1./",,,« hi ~f rd,&_ IN' ~ :I.:.,- I I I , 'I I I I I I I .,,, r,
I-!-H+J-t1f+H+J+I-l--H+I-l--H+if+-H--H+I++J+I-!--H-+Jf+j.-I--l-l--l-I-I-+J ~.,i') - z,7') . mp~ "" .J-rI"..Jl,f ~J'-'" "InCA

",. ~J;",*"," ";~4au.. "dnA... I."
1.,-.1. i/l,16 A,'/ JtA, oc~vn ",1 J;~ L..6t- k,d' ~A

H+-I++++t--l-l--I-l+H++J-I-I-I-~-I-I-J-I-j-I-HH+·j-H++1H+H-1-1-j
H-++J-IH-l--H+H-l-++H-I-I+-H-IH-l--l+I-I-l-H-!-l- -H--I++-I+I-I-



I-n" -B~"N L~"K I~" •.•• 11"1> 3f-3 I
l'OOOID.Y -;r-. "R",;tIPlrt~ 11'01.... 0"'11 I

.A...e:
,'P"..""

......---..
DRILL LOG SHEET

..

1 .... 5"'11~ ..., Of Aul••n. u...lIM
IoInALS DIV.8.0H

--I+H_II-I--I-- -- -- -- --
-- --I-I--I-I_I_H -1-Hcl-l-l-+ -- -- -- -- --

.~ . .. ..
OI"""CI ._ COlLA"

H-I-I+t-f-tt-H+H+-H-+-I-H-t-J-- , __j-~/',d~"~,H.~.!-{;;,~'<'-,-!~~~.~~~.Ii!'::..:-:p:.,.,.~....xlLLS<;'-'··£:.'-":;·~-"'"# ••",-1'----1
H-II-I-I-I--I-I--I-I-I--I-I-+t-lH-I-I--IH-IH-I-I--I-I--t-l-H-I-I-IH-IcHHI-I-- -- -- -- -- --I-I-I-I-II_I_II-I--I-H-I-I-HH_I--H-I--II-IH-IH-I-I--I-I--,-- kM•.~ d,(M~.

--H--/-t-II-I-I-~H_HI-I-I-I-- -- -- --I-I-I-H~--H-t-l-t--HIHI-I--H-II-I-I-+H-- ~

H--!-I-+++I-I--I+-H+I+~-++I+-H+-+--~I-:-::7.-'.---:-':-------:2:-':-':-.---:.,.:-.----;;/,W,".7.4-••' tUT -/::-..L7/.:.7..-:"-:,,,r_~;;J--:;TI::r::-'M::---j--~------ ~ t=~==tK~-~J~,,,....t~A~'/'~/h~.n~,,,~~~~~·~.r.~>Ji:,~~~~'~;·~"E~"'"~~~.~~.--~~~~===_- _- __--I-__~__-I-H+~-IH-__~'=, yuAkC . .5'-..,,< hr,;".r .......... 11I~~ ;'

H-I--I+H-I--1+HH-t-I-+l-I-I--I-I--1-Hcl-l-l-+t--H-1-1-1--t_l_I-I--I-I-I-H-I-t-l-l--HcHci--

I-I-I-~I-I-I-H-- -- --Hc--H-HiIHHHI-I-I- -- -­
H-Ht-I-H-H-I--IH--H-H-I_I -- -- -- -- -- -- -- -- - -- -- - -- -- -- - -- -- - -- -- -- -- -- -- -- -- - -- - -- -1- --/-:-::"9:-/.--;Y:-_---:'Z=-9;;C2:-.7'>:-.--;s:"'-I,:-.----,-... t.,-,,-=-••7U7ur--:'--r~,_,--· --:"',;.,(7-;,,":'r:::-~_~---;.....r:-i
1--I-H+-H-I-I+-H+H+-H+H+I++H-H+H-I-I++HtH-t--t-Hrt-H-H-t-tHti-ttttH-t-t-t--I-I+I--I-I-I-I+H--I-I+H-I----f--oZ:!'c:!i--~~'P7~;.u.7'f'=...NilC~~/"'--i
H-HH-H-I_IH~IH-H-~_I_I_I-- 1--1-111-1-1-1I-I-- -I-I-I-I+H-I-I-I-IH-I-I-H;-- - -- - - --HH--H-I+-I-IH-H--H-H-I--I-I--IH--I--j-- 9,.....t n,.. 4~ ~y,

H-I-I--I-t+IH-I--H--H-II-I--I-I-

IlHLIoI[T .....S.Ut
...nFIlC

oct....., foOl_II .... • '~I••D

.............. a •
(

H-I--I+H-I--1+I-I-I---I+H;H-+-1+j-l--l-l--l-f-Hc+~-HH-I-I-I-H-I-I--

1-I-I-++iH-IHI-I-I+~H-f-I--I--I-++++H1H-t-+-+-++~-I-H-H-t-H-++~-I-H-- --

--I-I-I-I--I-H--

--I+H-H

--H;-t+iH;IH+~-tiHl-lc--H-t+Il-1--1i-1--1--

I-+---I--I~--j--j-~--I--I---H--+--I--H-+· H~ ~Ht__I+H+H~I~~ll~~-H--I--I++--_H-I--_t_--+--'6!¥/!:-f::-.(;:!'~nc:!7.p ~·""'~S>l.'----l""::04~e~.I.,,;i:"'----'''''''''''''-''''~;'''''''-=-::._''''::''''_-j
H--++++-Ht-l-H+-H---Ht-l~+-++++t-l-H~H-H--H+t-l-l-- __ __ __ _, f-HH-IHI-IH-IH-H--H--H-' +-,,J,,,,,,,-,e,,,.,·,,n-=.~,,--,,~,,,r----,,-1:o'I',, ..!!.;r:~. --j
H-I--IH-H-I--IH-I-I-I--I+H-IIH_I-I+j-l-l--I-I--I-IH_I-HHclH+t+I-j--I-i-l-il-ll-I-i- -- - - -- -- --,- ,-

H-I-I++f-tt-H+++++-H+H++-1'~11+1-- -- --
I-II-I-I+HH-I--I-j-l--l-l-l-H-HH-I--I-~-I--IIHH-I-I-H-I-I_I_l-l--l_l-l--l--I-I-t--HH+~ -1-1'-11-1-- --

1-I-I-I+H-1-1H--HH-t-l-H-II-I-t-l+HHI-I-I-f-I-l-i--
H-I-~-f-tt-~--H+H++H-H-+-I-I-I-j-l-j+HH1Iti-iH+f-tt-H-I-I-- --

+HI-I-i--H-- __H_IH-IJ-l-LLl--'--J--J-Ll-'--'--LUU.J..LLLJ
SAMPLE: 16919

H-HH-H+~-I-I+H-H-i-l-l-i+IH_H-H- - I';-I+-I-I-I_II-I-H-- - - -- -- - - - -- - -- -- - 11-1'/- 11]·/. J'rl..... "heL n<,U:<.-H -I- ,t'J~_.
1-I--f-l+H-I--1+I-I-I--1+H--H--II-I--I--l_l_I-I-t-l_l_H-1-1+HH-I--I-H-I-++~l-IcH-t-lH_I-H--i-l-I-t-l- -H_I-I--I--H-IH_I--H-I-I-1+--++-H--l--+~~~:!.:-~t;:J-liE.~~~~~'-P-,::!:""'--l

, 0

. V~I -r:J. IIff'

.-.- ....,

SUMMAnv:

Thlsls it pumiceous lilhle lull composed (II sparsely

plagloclasc-phyrlc former IV glassy d;lcillc lava and pumlco
lragments In a devllrllied glassy malrlX'.

.•- .,
_.

H-l-HH-I-H-+-H-/--l+l-H-H--Ii-l-H-/-/-- --I--I-I-~-I--I--I-II-I-H-IH --1-I+1H-I-I-H+~~-I-HH+j~~-/-+++H-I-H+ "
I j_-H+H_+j+I+H+I+-H+H_j__+_+_~••>-..:°:Jl-"-,,~rl~.~ ---I

H+t-I-I-H-I-HH+HH_H--l+W-H+-H--II-H-tH~+--lI-l-l-H+-H-/-/-I-I-1-H-I---1-1-1,-I-I-I--,-
-I--H--IH-I-I_I_IHH-H+HI-I;I-II-I--H-/-1+H+~-/-/-H--t----I---------------lH-++H-I-H-j-l-I-+-+-H-/HH+-H-/--I-I-It-l--l--H+H-I-I+I--I-I-~-I--I--

~

ttttttttt~~~~~I--__I--__l-__+__H--H_~1-I-1+__+__Ht-l--H__ ~_I-__H__-++__-Hti~+-__ I+__i-_+_+.--t. _-1-1. -j:--t-H--ll-~-I:-I:-I:-H:t-i-ll--t__t__!t_t__:lj~~I=_t=t=~J ~~,,~."~-~3.~'-~'-=·'~·~$~-N.o-~-~.I;~[l§;~.tl~~~(~"-:~i~~~S

I-II-I-I+HH-IH--HH-t-l-H-1H-+-I-I-HH-I--I-HHH_I-~-I--I-IH-~--H-I-I-+i-

H-++H-I-HIHH+-1~H++H-H--IIHj-j-l-l--I-I-1-I-H--HH-H--
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p
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Scm

CHANNEL I REDUCED AND

CHANNEL I POINT NORMALISED

AT 81400E line 5400 N

LINE 4800 N LOOP 1BE

BASIN LAKE

SURfACE TRAVERS,

UTEM MZ COMPONENT 26.2JH!

fEB i99i SURVEY

ABERfOYLE RESOURCES

Scale I: 500Bl6t no
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225.0

LINE 5000 N LOOP lBE

11~~~ttttt~tlttttt

CHANNEL I REDUCED AND

125.0
CHANNEL I POINT NORMALISED

AT 81400E lIne 5400 N

ttlttttl.tttttttttt

0. 25 . 0 BASIN LAKE

SURFACE TRAVERSE
0 UTEM HZ COMPONENT 26.2JH'
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21.0

135.0
LINE 5200 N LOOP 1BE
~~I.tt****t**ttttt

CIlANNEL I REDUCED AND

75.0
CIlANNEL I PDINT NORMALISED

AT BJ400E line 5400 N

ttlttttltttttlt,t.,

0. 15 . 0 BASIN LAKE
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360.0

200.0

12.0
o.

LINE 5400 N LOOP 1BE

CHANNEL I REDUCED AND

CHANNEL I POINT NORMALISED

AT 81400E line 5400 N

BASIN LAKE
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fEB 1991 SURVEY

ABERfOYLE RESOURCES
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o.

LINE 5600 N LOOP 1BE
-35.0 0

**~~'ltt"tt'III_1

CHANNEL I REDUCED AND

-175.0
CHANNEL I POINT NORMALISED

AT BI400E line 5400 N

Ilittlll***t*I*1111
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5cm

CHANN,L I R,DUCED AND

CHANN,L I POINT NORMALIS,D

AT 81400, line 5400 N

BASIN LAKE

SURFAC, TRAV,RS,

UTEM HZ COMPONENT 26.2JHz

r,B 1991 SURVEY

ABERrOYLE RESOURCES

Scale 1: 25081flt no 10
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LINo 6000 N LOOP 1IIE
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CHANNoL RODUCOD AND
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ScmI...

LINo 6200 N LOOP lBE

BASIN LAKE

SURfACo TRAVoRSE
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CHANNEL 1 REDUCoD AND
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UTEM BURVEY AT BAS[N LAKE FDR ABERFUILE RESUURCEB FEBRUARY 1991
CONDUCTED BY LANONTACNE OEOPHISJCB LTU JOB 9102 BABE FREQ IHZI 26.23

I

I
I
I

II

\1

•

LOOP NO 2ElE LINE :3400 N CQnf'ONfNr HZ 5ECONORft'l fIflD CHI CONTIN. NORM.



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

•

1200£

1400E

1600E

UTEM 5UR~EY AT BAS[N LAKE FDR ABERF01LE ~ESOURCES FEBRUARY 1993

CONDUC1ED BY l~NONr~GNE GEOPHYS1CS LTD JOB 0102 B~SE FREQ IHZl 26.23

LOOP NO 28E LINE 3600 N COMPONENI HI SECONORRI fiELD CHI POINr NORN.

co
o

'"



1
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1
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1
1
1
I
1

l200E

l400E

l600E

o
o

'"

02510 11

1
1
1

1
I
'I

II
'I

•

UTE~ 6UR~EY AT BAS[H LAnE FDR A8ERFDYLE RESOURCES FEBRURRr 199]

CONDUC1ED BY lANONrR~NE GEOPHYSlCS LTD JOB 91Q2 BASE FREQ IHZI 26_28

LOOP NO 2BE LINE 3600 N COMPONENT HI SECONDRRY FIELD CHI CONTIN. NORM.
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I
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l400E

'"(J1
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o
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025105

I
I
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I
I
I
I
I

I
I

•

UTEM SUR~EY Rf BAS(N LAKE FOR ABERFOYLE RESOURCES FEBRUARY

CONDUCTED BY LRNONfRDNE GEOPHYSICS LfO JOB 9102 9RSE FREO
LOOP NO 2BE LINE 3BOO N COMPONENf HI SECONDARY fIELD CNI

199J

I HII 26.23

POINf NORN.
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1400E
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D
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025106

I
I
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I
I
I
I
I
I
I

•

UTE~ SUR~EY ~r 8~S(N L~KE FDR ABERfCYLE RESOURCES FEBRURRY 199]

CONDUCTED BY LANDNTAGNE GEOPHYSICS LTD J08 9102 BASE FREe IHZI 26.23
LOOP NO 2BE LINE 3800 N COHPONENT HI SECONDAAY FIELD CHI CONTIN. NORH.
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I
I
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1200E

1400E

1600E

0=>
0=>
N

I
I
I
I
I
I
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II

•

UTEI1 6UR\lEY AT BA:'HN lAHE FOIii A8ERF[]~LE RESOURCES FEBRUARY 199J

CONDUCTED BY l~NONr~GNE GEOPHYS1CS LTO JOB 91[]2 B~SE FRED IHZI 26.73

LOOP NO 2BE LINE 4000 N CO"pONENr HI SECONORRI 'lELa CHI POINr NORM.
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1
1
1

l200E

l400E

lSOOE

025108

o
o
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1
1
1
1
1

•

UTEM 6UR~EY AT BAS[N LAKE FDR A8ERFDYLE RESOURCES FEBRUARY 189]

CONDUCTED BY lRNONrRCHE GEOPHYSICS LTD JOB 9102 BRSE FREO (HZI 26.23

lOOP NU 2BE LINE 400U N COnpUNENf HI SECONURRl fIELD CHI CaNTIN. NORM.



I
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I
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I
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I
I
I

o

"

1200E

l ~OOE

l600E

o
o
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02;)109

I
I
I
I
I
I
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I
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•

UTEM SURVEY Rr BRS[N LRKE FDR RBERFDYLE RESOURCES FEBRURRY
CONOUC1EO BY LANONrAGNE GEOPHlSICS LrD JOB 9102 BASE FREQ
LOOP NO 2BE LINE <20D N COMPDNENr HI SECONDRRl FIELD CHI

11191

{HZ I 26.23
POINr NDRN.
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l200E

l400E

l600E

o
o
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025110

I
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I
I
I
I
I

•

UTEH SURVEY Ar 8AS[N LAKE FOR A8ER~CYLE RESOURCES FEBRUARY

CONOUCTEO BY LANONrAGNE GEOPHISICS Lro JDB 9102 BASE FRED

LOOP NO 2BE LINE 4200 N COMPONENT HI SECONDRRI riElD CHI

199~

f HZ I 26.13

CONTIN. NORM.
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I
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I

l200E

l400E

l600E

o
o
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I
I
I
I
I
I
I
I
I
I
I

•

UTEn 5URVEY AT BAS[N LAnE FOR RBERfOYLE RE50URCES FEBRURRY
CONDUCTED BY LRMONTAGNE GEorHl5lCS LTD JOB 9102 8A5E fREQ
LOOP HO 2BE LINE 4400 N COMrONfNT Hl aECONOARl fiELD CHI

1991

[HZ 1 26.23

POINT NORM.
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I
I
I

I

•

o
"

l200~

l400E

l600~

UTE~ 5URVEY AT BA5[N LA~E FOR ABERfOYLE RESDURCES
CONDUCTED BY LAMDNrRUNE GEOPH151CS LrD JOB 9102 6ASE
LOOP NO 2BE LINE 4400 N COnrONENT Hl 5ECQNORRT rifLO

FRt:Q I HZ I 25.2:3

CHI CQNT[N. NORM.

a
a

"
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I
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o
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l200E

l400E

lBOOE

02~)1J3

I
I
I
I
I
I
I
I

I
I

•

UTE~ SURVEY AI BA5[N LAKE FDR RBERIUTlE RESUURCES FE8RURRT 189]
CDNDU,lED BY LANDNrAGNE GEOPHTSICS LID JOB 9102 BASE FREQ IHZI 26.23
LOOP NO ZBE LINE 460D N COMPONENT Hl SECONQAftl fiELD CHI POINr NORM.
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I
I
I

I

•

'"U1

'"

l200E

l ~OOE

lBOOE

UTEM SUR~EY AT BASEN LAME FDR RBERFDYLE RESOURCES
CONOUClEO BY LAMONrAGNE GEOPHYSICS LTD JOB 9102 BASE FRED (HZI 26.23
LOOP NO lBE LINE 460ll N COt1f"l]NENT HZ SECONORRl FJELD CHI CONT(N. NORM.
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025114
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I
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I
I
I
I
I
I
I
I
I
I
I

•

UTE~ SURVEY AF BAS[N lA~E FOR RBERFOYLE RESOURCES FEBRURRY 1991
CONDUCTED BY lAMONrAGNE GEOPH1SICS LTD JOB 9]OZ 6A5E FREQ (HZI 26.2~

LOOP NO 3BE LINE 6400 N COI1PONENT Hi SECONQRR'Y fiELD CHI POINr N[]RN.
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"

025t.lG
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Bl400E

SI600E

I
I
I
I
I
I
I
I
I
I
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I

•

UTEM SURVEY RT BRSIN lRHE FOR RBERTOILE RESOURCES FEBRURRI 199J
CONDUC1EO Br LAnONTAGNE GEOrH15lC5 LTD JOB 9102 BA5E FREQ (HZI ZB.Z~

LOOP NO 38E LINE 6400 N COHPONENT Hl SECONDRRY rrElO CHI CONTIN_ NORM.
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81400E

81600E

o

<"I(.

025117

I
I
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I
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I
I
I
II
I
I

UTE~ 5URVEY Rf BRS[N LRME FDR ABERfDYLE RE5DURCE5 FEBRUARY
CONDUCTED or lAMONrAGNE GEOPHT3JC5 LTD JOB 9102 eAsE FREQ
LOOP NO 3BE LINE SSOC N CQnPONENT Hl SECONORRY fIELD CHI

1991
[HZI Z6.2~

POINr NORN.
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814UlJt
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a
a
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025118

I
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I
I
I
I
I
I

UTE~ 5URVEY RF BRSrN lRKE FOR RBERFOILE RE50URCES FEBRURRY
CONDUCTED or LANONrAnNE GEOPH131CS LTD JOB 9]02 BA5E FREQ

LOOP NO 3BE LINE 6600 N COHPONENf Hl SECONDRRY FIELD CHI

199]

f HZ I 26.Z~

CONTrN. NORM.
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I
I
I
I

I

80600E

80800E

81000E

81200E

81400E

".'<

025119

81600E

UTE~ SURVEY RT BAS[N LAKE ~DR aBER~O~LE RESOURCES FEBRUaRY

CONDU[TED BY lRNONr~CNE GEOPH~SICS LrO JOB 9102 BRSE FREO

lOOP NO 3BE LINE 6BOO N COnpONENf HI SECONORR1 fiELD CHI

1gg]

(HZI26.23

POINf NORN.
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I
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G0600E

80800E

81000E

o
o
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025120

I
I
I

81200E

8140 DE

I
I
I
I
I
I
I
I
I

,fl

•

81600E

UTEM 5UR~EY ~r B~S[N l~KE FOR RBERFO~LE RESOURCES FEBRURRY Ig91
CQNDUCTED BY LRNONrRCNE GEOPHYSICS LTD JDB QID2 BRSE FREe (Hzr 26.23

LOOP NO 3BE LINE 6BOD N COhPONENF hi SECONDRRl FIELD CHI CONTIN· NORM.

c.



B1600E

I
I
I
I
I
I
'I

II

UTEM SUR'EY RT BRS[N LRME FOR ABERTOYLE RE50URCES FEBRUARY 199J
CONDUClED BY LRNDNrRGNE GEDPHYSIC5 LTO JOB 9102 BR5E FREQ fHZI 26.23
LOOf" NO :38E LINE 7000 N CDnpONENr HI ,3ECONIlRflY fIELD CHl POINr NORM·
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81600E
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02~)122
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•

UTE~ 5URVEY AT BASrN LA~E FDR R8ERFoILE RESOURCES FEBRURRY 199J
CONDUCTED Br LANONTACNE DEOPHISICS LTD JOB 9]02 BASE FREQ IHZI 26.23
LOOP NQ ~BE LINE 70DO N CDn~ONENr HZ ~ECDNORftl FIEla CHI CONrIN. NORM.



I
1
I
1
'I
I
I
I
I
I
I
I
I
I

80200E

B0400E

02;)123

o
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I
I
I
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1
Ii.

UTEM SURVEY Af SAS[N LAKE FOR ABERFOYLE RESOURCES FEBRURRY 199]
CONOU[TED BY L~NONr~CNE CEOPHYSICS LfO JaB 0102 BRSE FRED {HZI 2&.23

LOOP NO 48 LINE 1800 N COnpONEN! HZ SECD.OARl FIELD CHI POJN! NDRn.
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8020oE

8040 DE

o
o
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025124

I
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•

UTEM SUR~EY Ar SAS(N LR~E FOR RBERFDYLE RESOURCES FEBRUARY 199~

CONOU[TEQ BY U:lNONn:Hl·NE GEOPHYSICS un JOB Q102 BQ5E FREO {HZ I 26.23

LOOP HO 4B UHE 1800 H conpONEHT Hl SECONORRY F IEIO CHI CONTIN. HORn.
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N
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B02DOE

804DOE

o
o
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025125

:1
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•

UTEM 5UR~EY AT BA51N LAKE FOR AB[RfOYL[ RESOURCES F[BRURRY 199]
CONDUCTED BY LAMONTAGNE G[OPHYSICS LTD JOB 9102 BASE FREg 1HZ' 26.23
LOOP NO 46 L[NE 2000 N COMI"ONENT Hl 5El:ONORRl FIElD CHI POlNT NORM,
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B0200E

e0400E
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I

•

UTE" 5URVEY R[ BRS[N lR~E FOR ABERFOYLE RE50URCE5 FEBRUARf 1991
CONDUC1ED Br lRNDNrRGNE GEDPHYSIC5 lrQ JOB 9102 BR5E FREQ (HZI 26.23
LOOP NO 4B LINE 2000 N CDMPONENT Hl 5(CONORR1 flEtO CH\ CONliN. NORM.

/
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I

80200E

S0400E

o
o

02512'7

I
I
I
I
I
I

I

•

UTEM 5UR'JEY IH eAS(N lAt1E FOil' ABERfOYLE RE5llURCES FEflRUARr

CONDUCTED BY lQNONrQGNE GEOP~YSICS LrD JDB 9102 BQ6E FREQ

LOOP NO dB LINE 2200 N COMPONENT HZ SECDNO~RY FIELD CHI

1991

IHZ126.23

CONTiNo NORM.



I

UTEM 9URVEY AT 5A~[N LAHE FOR AeERfOT~E RESOURCES fEBRURRT

CONDUC1EO By LRNONrRCNE CEOPHYSICS LrD JOB QIC2 BASE FREQ

LOOP NO AS L[NE 2200 N COMPONENT HZ SECONDRRY FJELO CHI

II

I
I
I
I
I
I
I
I
I
:1

I
I

•

80200E

80400E

199]

(HZI 26.28

POlNT NllRI'1.
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025J28
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802DoE

804 DDE

o
o
~

02~)l29

1
I
I
1
I
I

II
'I

•

UTEH SUR\lE'!'!=iT BAS[N LRI1E FDR RB£RFO'fLE RESOURCES FE8RURRr

CONDUC1ED BY LANDNrAGNE GEOPHYSICS LrO JOB 9]02 BASE FRED
LOOP NO 4B LENE 2400 N conpONENT HI SECONORRY FIELD CHI

Hl9]

I HZ I 26.13
POlN! Noon.
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1

80200E

60400E

a
o
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1
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1
1
1
I
I

I

•

UTEM SUR~EY Rf BAS[N LAKE FOR RBERFDYLE RESDURCES FEBRURRY 109]

CONDUCTED BY LANDNrAGNE GEOPHYSICS LrD JOB 9102 BASE FRED IHZI 26.Z3
LOOP ND 4B L!NE 2400 N conPDNENT HI SECONORRY FIELD CHI CONTIN. NORN.
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I

80200E

B0400E

o
o
N

025131

I
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I
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I
I
I
I
II

UTEn SUR~EY AT BASCN LRME FOR RB£RFOYLE RESOURCES FEBRUARY

CONOU[TEO BY lRNONrRGNE GEOPHYSICS LTD JOB 9102 BRSE FRED

LOOP NO 46 LINE 2600 N COnpONENT HI SECONORRl FIELO CHI

j

1891

rHZt 26.23

POl NT NORM.



UTEM DUR~EY AT BA8(N LAME FOR A8ERFDYLE REBDURCES FEBRUARY
CONDUC1EO BY L~NONrRCNE CEOPHYSlCS LTD JOB 9102 8RSE FRED

LOOP NO 4B LINE 2600 N COMPONENT HI SECONORRI FIELO CHI

I
i
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

80200E

B0400E

199J

(HZ! 26.29

CONTIN. NORM.
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80200E

B0400E

025133

I
I
I
I
I
I

•

urEH SUR~EY AT 8AS[N LA~E FOR ABERFOYLE RESOURCES FEBRUARY
CONDUCTED BY lRNONrRDNE GEOPHYSICS LTD JOB 9102 BRSE FREQ

LOOP NO 48 LINE 2800 N COnpONENT HZ SECDNOA~l FIELO CHI

1991

IHZ126.23

P01NT ND~n.
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80200E

B0400E

o
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025134

1
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1
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1
1

•

UTEM BUR~E~ AT BAS[N lAME FDR A9ERFO~LE RESOURCES FEBRUARY
CONDUC1ED BY l~NONr~GNE CEOPHYSICS LTD JOB Q102 SR5E FREO

LOOP HO 48 LIHE 2800 H conpOHEHT HI SECONORRY FIELD CHI

199]

(Hzr 26·23

CDNTIN. HORn.
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80200E

80400f

o
o
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025135

••••••••••••

UTEn ~UR~EY Ar BASIN LA~E fOR A6ERfOlLE RE50URCES FEBRUART
CONDUCTED BY LANONrAONE OEOPH~SJCS LTD ~OB 9]02 BASE FREQ

LOOP NO 48 LINE 3000 N COMPONENT HZ SECONOR~Y FJELD CHI

lS9j

I HZI 26.23

POlNT NORH
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o
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80200E

804 aOE

o
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•

UTEn ~UR~EY AT BAS[N lA~E FOR AB(RfOYL( ~E50URCES FfBRURRr

CONDUCTED BY LANONTAONE OEOPHYSlCS LTD JOB 9102 BASE FREQ
LOOP NO 48 l[NE 3000 N COHPONENT HZ SECONDRRY FJELD CHI

1S91

{HZI 26.23

CONTIN. NORM.
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BOGOOr

80800E
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o

025137
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•
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UTEn 5UR~EY AT BAS[N LAKE FDR ABERfDTLE RE5DURCES FEBRUARY rggl
CONOUC1ED BY LANONrAGNE GEOPH15JC5 LTD ~OB 9]02 8A5E F~Eg 1HZ. 26.23

LOOP NO 58 LINE 800 N COI1PONENl HZ SECOHDRRY FJELD CHI POINT NORK.
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B0200E

80400E

B0600E

80800E

BIOOOE

I
I
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I
I

•

UTEN SUR~EY Rr BRS[N LRNE FOR ABERFO'LE RESOURCES FEBRUARY 1991
CONOU~TEC 5r lRNONfRGNE UEOPHlSlC5 LTD JOB 9102 BASE fREg {HZI Z6.Z3

LOOP NO SB LINE 800 N CO"PDNENT HZ SECONORRY FJELD CHI CONlIN. NllRN.
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B0200E

B0400E

B06 0DE

BOBOOE

81000E

o
o
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02:5139

I
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I

UTEM 5UR~EY Ar BRS[N LRHE FDR R8E~FCYlE RESOURCES FEBRUARY

CONOUllEO BY LANONrA~NE OEOPHYS1CS LTD JOB 9102 BASE FREe
LOOP NO 5B LINE 1000 N COMPONENT H! SECONORRY FIELD CHI

Ig91

IHZI 26.23
POINl NORM.
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60200E

60400E

606DOE

60600E

61000E
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02;)140
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•

UTEH SUR~EY RT BRSrN LRKE FOR RBERFOYLE RESOURCES FEBRURRY

CONOUCTED BY lANONrAONE OEOPHTSICS LIo JOB 9102 BA5E FRED
LOOP NO 5B LINE 1000 N CONPONENT HZ SECONORRT FJELO CHI

199J

(HZ I 26.23
CONTIN. NORN.
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BD20DE

BD40DE

8D600E

BOBOOE

81000E

o
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02fl141

I
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UTEM SURVEY AT BAS[N LA~E FDR RBERFDYLE RESOURCES FEBRUARY
CONDUCTED BY LANQNfRCNE GEOPH1SlCS Lro JOB 9102 BASE FRED

LOOP NO 58 L[NE 1200 N COMPONENT MZ SECONDARY FIELO CHI

1991

IHZ126.23

POlNT NORM,
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B0200E

B0400E

80600E

BOBOOE

81000E

02f>142
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I

•

UTEH SUR~EY RT BQS[N lRHE FDR ABE~fOYLE RESOURCES FEBRURRr

CONDUC1ED BY LRNONrRCNE GEOPHYS]CS LTD JOB 9102 BRSE FREO

LOOP NO 56 LINE 1200 N CO~PDNENT HI SECDNDRRY FIELD CHI

Ig9l

(HZ I 26,.23

CONTIN. NOR~.
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8D20DE
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BD40DE

BD60DE

8D80DE

BIOODE
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UTEH ~URVEY AT BA3[N LRHE FDR A6[RfDTL[ ~E5aURCES F(BRURRT

CONDUCTED BY L,ANONrAONE GEOPHYSICS LTD JOB 9]02 BASE F"REQ

LOOP NO S8 LINE 1400 H COMPONENT HZ SECONORRY FIELD CHI

1891

IHZI2&.23

POJNT NORM
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8D20DE

8D40DE

BD60DE

8DBODE

BIOODE

a
a

'"

I
I
I
I
I

•

UTEM 3UR~EY AT BRS[N LA~E FOR AOERfDTLE RESOURCES FEBRUARY

CONOUC1EO BY LRNONrAONE OEOPHY61C6 LfD JOB 9]02 BA6E FREQ

LOOP NO S9 L[NE 1&00 N CO~PDNENT HZ SECONQRRY FIELD CHI

1991

[HZ' 26.23

CONTI N. NORH.
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_SIOOOE
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•

UTEn SURVEY Ar BASCN lRK£ FO~ ABERFDYL£ RESOURCES FEBRURRr

CONOU[TEO BY lANONrACHE CEOPH1SI[S lrO JOB 9102 BASE FREe
LOOP NO 58 L[NE 1600 N COMPONENT Hl SECONORRl FJELD CHl

1991

[HZ I 26.23

PQJNT NORM.
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80400E

80600E

80800E

SIOOGE
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025116
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•

UTEM SUR~EY RT B~S[N l~HE FOR RBERFD1LE RESOURCES FEBRUARY IQ91

CONOUCTEO BY LRNONrRGNE GEOPHYSICS LID JOB 9102 BRSE FREQ IHII 26.2,
LOOP NO 5B UNE 1600 N COMPONENT HZ SECONORRY FIELO CHI CONTIN. NORM.
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S0200E

S0400E

S0600E
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UTE~ SURVEY Rr BRSIN LRKE FOR RBERFOTLE RESOURCES FEBRURRI 1991
CONDUCTED BY LRNONrRGNE OEOPKTSICS lro JOB 9102 BRSE FREO INZI 26.23
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