025001
Abertfoyle Resources Limited
EXPLORATION DIVISION
EXPLORATION LICENCE 103/87
BASIN LAKE
AMICROFILAEED
| FICHE N0.012793=39
’,‘ ‘ MINES
PARTIAL RELINQUISHMENT REPORT ﬂ’E; %’%"ﬁﬁ%@l
ON EXPLORATION TO APRIL, 1993 L ——
; OFRCEX | acuck | wFo.
f See [Thdh S
ANe a2 \\T"C—’i
VOLUME 1 OF 2 ety
SRR : TEXT & APPENDICES N -
: ,
I Compiled by:

Distribution

Aberfoyle - Burnie {1/4)

-#Aberfoyle - Hawthorn (2/4)

Billiton Australia {3/4)
Department of Mines (4/4)

e

S. ,\Rlchardson

Endo ed by:

A il

D B Wallace
REGIONAL EXPLORATION
MANAGER

March, 1993



CONTENTS

1.0 INTRODUCTION
2.0 TENURE

3.0 LAKE SELINA BLOCK

3.1 Previous Exploration

3.2 Summary of Work Completed
3.2.7 Introduction
3.2.2 Geology
3.2.3 Ground Magnetics
3.2.4 CSAMT
3.2.5 EM-37

4.0 BASIN LAKE BLOCK

4.1 Previous Exploration
4.2 Summary of Work Completed

4.2.1 Introduction

4.2.2 Geology

4.2.3 Ground Magnetics

4.2.4 CSAMT

4.2.5 Gravity _

4.2.6 Diamond Drilling - DDH BLD 89-3

i) introduction
i) DHEM

4.2.7 UTEM

5.0 REFERENCES

0250072

Page

B W

OO bh b



Plate No

LD 56/038 + 039 Lake Selina Block.

LD 56/036 + 037 Lake Selina Block.

LD 56/007
LD 56/1025

LD 56/1019
+ 1020

LD 57/1022

LD 57/024

LD 57/030 to 033

XBL33 + 34

X BL 35

LD 57/012

BLS

PLATES

Title

Lake Selina Block.
Lake Selina Biock.

Lake Selina Block.

Lake Selina Block.

Basin Lake Block.

Basin Lake Block.
Sheets 1 10 4

Basin Lake Block.

Basin Lake Block.

Basin Lake Block.

Geology Fact Map
Geological Interpretation
Geology and Grid Plan
Geophysical Location Plan

Ground Magnetic Profiles

Geophysical Compilation
Geology Fact Map. Sheet 1

Geological Interpretation,

Ground Magnetic Profiles
Gravity Line 350200N

DDH BLD 89-3 Section

UTEM Location Plan

025003

Scale

1:5,000
1:5,000
1:10,000
1:25,000

1:10,000

1:25,000
1:5,000

1:5,000

1:10,000
1:2,500
1:1,000

1:10,000



Vi

APPENDICES

Lake Selina. CSAMT Profiles

Lake Selina. EM 37 Profiles

Basin Lake. CSAMT Report

DDH BLD 89-3. Log

DDH BLD 89-3. DHEM Loop Locations and Profiles

Basin Lake. UTEM Profiles

025004



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, Tyndail 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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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 sqg
km) biocks. 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 21st 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 21st 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 D, 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. [P, 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 signaturé 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 LS10 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.




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

e

(Plates 1D BR/ORB 4+ O30

) and 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 Maagnetics

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.



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
i.

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 earty 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 D) 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 D 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 Plate LD 57/024.
Interpretive geology is shown on Plates LD 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.



025015

10

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. Qutcrop 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 bliock (349000N-353000N)
has been covered by a ground magnetic survey on 400 m spaced
lines. Using a station spacing of 10 m, 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 preciudes
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 Il1.
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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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o - 31 m Glacial scree.

31 - 89 m Quartz feidspar phyric felsic lava.

89 - 134 m Sericitic rhyodacitic lava (2-10%

, pyrite),

134 - 195 m Feldspar + quartz phyric sericitic
rhyodacitic lava (1-5% pyrite).

195 - 232 m Sericitic foliated pyrite rhyodacitic
lava (2-5% pyrite).

232 - 239 m Chloritic sericitic dacitic lava
breccia.

239 - 250 m Sericitic and silicified dacitic lava.

250 - 31T m Strongly silicified, K-spar and
chlorite altered dacitic lava.

311 - 323 m Chloritized pumiceous dacitic ?
lava.

323 - 327 m Basaltic dyke.

327 - 336 m Silicified chlorite K-spar altered

: dacitic lava.

336 - 36T m Layered chioritic pumiceous
feldspar phyric dacitic epiclastic.

361 - 388 m Interlayered arenaceous and pelitic

sediments with minor pebble
conglomerate.
EQOH

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 210 m. A potentially coincident DHEM
conductor, surface UTEM conductor and alteration zone was

considered highly prospective.
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i) 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 lcop 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
10 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 drifl

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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Basin Lake CSAMT Survey Report 0250

Executive Summarxcy

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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Project Logistics

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 .

Geaoalogy

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

Data Presentatiorn

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 353000N 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 az=80m
Plate 5 Static-corrected resistivity, line 350200N a=80n
Plate 6 Static-corrected resistivity, line 340400N a=80m

The other information 1is provided as figures:

Fig. 1 Location map

Fig. 2 Selected magnetic field plots

Fig. 3 Smooth-model inversion, line 353000N
Fig. 4 Smooth-model inversion, line 352600N
Fig. 5 Smooth-model inversion, lime 351800N
Fig. & Smcoth-model inversion, line 350200N
Fig. 7 Smooth-model inversion, line 340400N

Data Quality

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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Data Interpretation

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. 1In 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 encugh to frequency to be useful for
interpretation.

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 effeect 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 data values, but
may also saturate the CSAMT magnetic antenna. The result is
noisy, peculiarly shaped resistivity sounding curves within
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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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.

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 1, 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 distinet 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.
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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.

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 conducter 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.
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Line 350200N. Plate 5 ghows 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.

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.

Conclusions

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 additicnal processing on the
remaining six lines of CSAMT. We took a quick lock at two of
these, and believe more work could be profitable. Scott
Maclnnes can discuss the details if you wish.
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Appendix 4 025058

CSAMT Smooth-model Inversion

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 wvariation 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 geoclogic constraints,
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LOOP NO 4B LINE 2800 N COHPONENT HZ SECOMDARY FIELD  CHI POINT NORM.
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LOOP NI 4B LINE 3000 N COMPONENT HZ SECONDARY FIELD CHL POINT NDRH
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