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2.0 LAND TENURE

3.0 LOCATION & ACCESS

The Basin Lake area comprises 6.9km2 of Southwest

Conservation Area, 7.6km2 Crown Land and 1.5km2 of land vested

in the HEC.

This report details exploration completed and results

achieved by Billiton Australia within the Basin Lake portion of

EL 103/87 during the 12 month period to 21st April 1990.

512005
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Exploration philosophy for the Basin Lake area has been

to locate massive base metal sulphide mineralization at depths,

probably greater than 200m.

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

until the 21st April 1990. The licence consists of 26 km 2 ,

which is divided into two separate areas known as Lake Selina

(10km 2 ), and Basin Lake (l6km 2 ) (Fig 1). This report deals with

the Basin Lake area only, the Lake Selina report is in Volume 2.

The Basin Lake EL is located on the west coast of

Tasmania, immediately west of the Tyndall Range, approximately

10km north of Queenstown (Fig 1). Access to the licence area is

via the Anthony Road, which cross cuts the north western corner
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4.0 GEOLOGICAL SETTING
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The Basin Lake licence area is located within the

Cambrian Mt. Read Volcanics, a northerly trending predominantlY

More

Page 2

via 4WD tracksof the licence. Access within the licence is

felsic volcanic arc on the west coast of Tasmania (Fig 2).

which commence from the Anthony Road. Access to the southern

portion of the licence is via a walking track which commences at

the Lake Margaret power station.

Large steep sided glacial moraines cross-cut (E-W) the

southern portion of the licence. Vegetation varies from thick

rainforest to sparse buttongrass. A HEC transmission line (un­

grounded) passes through two thirds of the licence.

specifically the EL contains a comprehensive cross-section of

the Mt. Read Volcanics, bound on the west by the South Henty

Fault. Moving up through the sequence and across strike from

west to east the licence area contains units of the Western

Volcano-sedimentary Sequence, a sequence of Middle Cambrian

felsic to basic volcanics and intrusives, quartz rich sandstones

greywackes and shales. Situated stratigraphically above and

interfingering with the Western Sequence are members of the

Middle to Late Cambrian Central Volcanic Complex. This cQmplex

forms the central part of the licence, consisting of a north­

south striking sequence of predominantly feldspar phyric inter­

mediate volcanics and epiclastics, shales and sandstones. This

sequence is commonly pyritic, and within the licence area is
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6.0 EXPLORATION COMPLETED

Exploration during the reporting period has been a

continuation of the work commenced during the initial 12 months

of the licence, in keeping with the original exploration phil-

known as the Basin Lake Sulphide Zone. East of the Central

Volcanic Complex and conformably overlying are members of the

Tyndall Group, predominantly quartz-feldspar phyric volcanics

and their sedimentary derivatives. The eastern boundary of the

licence is dominated by the Great Lyell Fault, to the east of

which is a massive down thrown fault block of Ordovician Owen

Conglomerate.

512009
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north of the

the recently

The Basin Lake licence is located 10km

giant Mt. Lyell ore body and 10km south of

discovered Henty Prospect.

5.0 PREVIOUS EXPLORATION

Exploration carried out within the Basin Lake licence

area prior to April 1988 is reported in Progress Report for

Exploration for the Period Ending 21st April 1989 (08.4246).

Exploration by Billiton Australia from April 1988 to April 1989

consisted of the construction of 12.2km of grid lines at 400m

line spacing. The grid lines were surveyed by CSAMT and ground

magnetics and interpretation carried out. Anomalous regions were

investigated by Max-Min EM, gravity and ground magnetics.
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7.0 EXPLORATION RESULTS

osophy. A total of 873.4m of diamond drilling was carried out on

three targets generated within the southern half of the licence.

A new AMG based grid, totalling 34.4km of grid lines at 400m

spacing, was constructed over the northern half of the licence.

Grid line mapping, ground magnetic survey and CSAMT survey were

carried out over the new grid. A whole-rock rock chip sampling

programme was carried out along the Anthony Road, delineating a

significant geochemical break within the stratigraphy of the

Basin Lake EL.

7.1 Geology

A total of 34.4km of grid and tie lines were constructed

over the northern half of the licence (Fig 3) at 400m line

spacing, as a continuation to the grid constructed over the

southern half of the licence during the initial 12 month

reporting period (1988-89). Grid construction was carried

out by contractor with minimal impact upon the environment.

Mapping of the grid was carried out. Extensive glacial and

alluvial sediments along with large tracts of dense

vegetation obscure a large percentage of the licence area.

As a result outcrop is poor and interpretation difficult. A

good exposure is available from road cuttings along the

Anthony Road (Figs 8, 9) which cross-cuts the north western

portion of the licence. Examination of drill core from

previous exploration efforts has aided in the interpretation

and is presented in Figs 10 to 13. From west to east the
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geology can be separated into six zones:

1. In the south western corner of the licence, north of

line 353000N, occurs the Western Volcanosedimentary Sequence

(CWS, Figs 10 to 13). Wihtin the licence area this sequence

consists of predominantly fine grained epiclastics, volcano­

clastics and sandstones from a mixed felsic and intermediate

volcanic source. Weak to moderate sericitic alteration

occurs throughout.

2. Immediately east and conformably overlying the Western

Volcanosedimentary Sequence is a sequence of predominantly

intermediate volcanoclastics, epiclastics and lavas. Minor

lenses of sandstone, siltstone and graphitic black shale

occur. A narro~ black shale horizon (I-2m) marks the western

contact ~ith the CWS. This region forms part of the Central

Volcanic Complex (Ccsl, Figs 10 to 13). Significant zones of

intense chloritic and pyritic alteration occur within the

Ccsl, namely Bradshaws Pyrite Zone, on the Anthony Road, and

Leech Hill Pyrite Zone, lkm southeast of Bradsha~s.

3. A prominent feature of the Basin Lake licence area is a

central, north-south striking, hornblende-feldspar +

pyroxene phyric dacitic-andesitic, shallow level intrusive

(Ci, Figs 10 to 13). The margins of this intrusive are auto

brecciated with the intruded intermediate volcaniclastics

~ithin fractures along the intrusive margins, suggesting the

intruded volcaniclastics were ~et during intrusion. The

margins of the intrusive contain abundant fine to coarse



contains abundant lenses of sandstones, siltstones and black

equivalents occur towards the east. The intrusion has a

interbedded argillaceous sedimentary lenses. Exposed within

512012
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surrounding

Minor extrusive

thethan

13). This sequence of volcanics

signature

Significant pyritic alteration occurs

with a narrow lens of stratiform pyrite

The intrusion is thought to consist of

some of which are graphitic. The sequence

volcaniclastics and epiclastics with lesser

magnetic

pretation of the intrusives true nature.

grained pyrite.

lithologies.

stronger

Sequence (Ccsu, Figs 10 to

the above units.

4. East of the dacitic-andesitic intrusive body/bodies is a

further sequence of intermediate and lesser felsic volcani­

clastics, epiclastics and lavas of the Central Volcanic

several shallow level sills, as observed from drill core,

however extensive ground cover prevents an accurate inter-

within the Ccsu,

shales (Ccsh),

from the Ccsl unit to the Ccsu unit is believed to be

continuous, with the central intrusive bodies and extensive

bedrock cover obscuring the nature of the geology between

occurring on DDH BL4. This zone is known as the Basin Lake

Sulphide Zone.

phyric lavas,

5. Overlying the Ccsu are the felsic volcanics of the

Tyndall Group (Ct, Figs 10 to 13). The contact with the Ccsu

appears conformable and marked by significant carbonate

alteration in the northeast portion of the licence. The

Tyndall Group consists of rhyolitic-dacitic quartz-feldspar
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A summary of the drill holes is listed below with detailed

logs and analytical assay reports listed in Appendices 1 & 2

respectively.

6. To the east of the Tyndall Group and bounded along

the north-south striking Great Lyell Fault is a downthrown

sequence of siliciclastic sediments of the Ordovician Owen

Conglomerate.

The stratigraphy within the licence area has a strike

varying from NW-SE to N-S with dips from vertical to steeply

east with facing to the east. A north-south foliation is

developed throughout a large portion of the EL.

7.2 Drilling

Three diamond drill holes were completed on targets result­

ing from work carried out in the preceeding reporting

period. All three holes can be considered a technical

success, however results from the drilling were disappoint­

ting.

drill

three

which

512013
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licence is a significant

large well-rounded fragments

the northeast corner of the

epiclastic horizon containing

of pyritic chert.

Considerable care was taken when establishing the

sites with minimal impact upon the environment. All

drill sites have been rehabilitated to a standard

should see complete recovery in less than five years.
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AIM To test a concurrent UTEM and CSAMT anomaly for VMS
style mineralization.

AIM - To test a coincident CSAMT, UTEM, MAX-MIN EM and weak
soil geochemical anomaly for VMS style mineralization

Results suggest the geophysical anomalies can be attributed
to conductive graphitic black shales intersected 180m down
hole (Fig 14). Selective core samples returned no
significant anomalous geochemistry.

Page 8

BLD 89-2
380985E, 5352615N
262· AMG
60·
250m

BLD 89-1
3804l6E, 5352715N
267· AMG
60·
235m

Glacial sediments.
Hornblende-feldspar phyric dacitic-andesitic
intrusive porphyry. Chloritic alteration.
Feldspar phyric andesitic volcaniclastics and
epiclastics. Strong weathering to 46.9m.
Strong chloritic-sericitic alteration in
parts. Minor disseminated pyrite.
Fine grained quartz-sericite sandstone. Minor
disseminated pyrite.
Andesitic lavas and epiclastics.
Interbedded sandstones, siltstones, black
shales (partly graphitic) and minor andesitic
volcaniclastic. Minor sericitic-siliceous
alteration. Minor disseminated pyrite.
Hornblende-feldspar phyric dacitic-andesitic
intrusive porphyry.

Glacial sediments.
Hornblende-feldspar phyric dacitic-andesitic
intrusive porphyry. Strong weathering to
97.6m. Up to 15% disseminated pyrite
associated with silicification from 105.0m.
Interbedded graphitic black shales, with
lesser sandstones and siltstones. Minor
disseminated pyrite.
Feldspar phyric andesitic volcaniclastics.
Minor disseminated pyrite throughout.

o 7 m
7 - lO.3m

10.3-141.6m

o - 51.0m
51.0-205.0m

Hole
Collar Co-ords
Azimuth
Dip
Depth

141.6-145.6m

145.6-172.1m
172.1-216.4m

216.4-235.0m

EOH

229.1-250.0m

205.0-229.1m

Hole
Collar Co-ords
Azimuth
Dip
Depth

EOH

Results suggest the geophysical anomalies can be attributed
to a conductive graphitic black shale intersected 205.0m
down dole (Fig 15). Selective core samples returned no
significant anomalous geochemistry (Appendix 2).
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Hole
Collar Co-ord
Azimuth
Dip
Depth

BLD 89-3
381140E, 5352760N
095 0 AMG
60-
388m

AIM - To test a significant CSAMT conductor at or near the
Great Lyell Fault.

0- 31m
31- 89m
89-134m

134-195m

195-232m

232-239m
239-250m
250-311m

311-323m
323-327m
327-336m
336-361m

361-388m

EOR

Glacial scree.
Quartz feldspar phyric felsic lava.
Sericitic rhyodacitic lava (2-10% pyrite).
Feldspar + quartz phyric sericitic rhyodacitic
lava (1-5% pyrite).
Sericitic foliated pyrite rhyodacitic lava (2-5%
pyri te) •
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.

The modelled CSAMT source correlates well with the

disseminated pyrite zone from 130-220m. Selective core

samples returned no significant geochemistry. The altered

pyritic zone can be extrapolated down dip to a zone of

similar alteration intersected in DDH BL1 (Fig 16). Apart

from the lack of chalcopyrite, the alteration is similar to

the mineralization at Mt. Lyell. There is good potential for

a continuation of this zone to the north, which to date has

not been properly tested.

7.3 Geochemistry

A lithogeochemical sampling programme has been carried out

along the Anthony Road, which provides an almost complete

cross section of the stratigraphy within the licence area.
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Follow up work to these results involves locating the favour

-able horizon along strike. To achieve this it is necessary

to log and sample selected drill core from existing drill

date include TYN-5 and BL-3. Logs and profiles from these

holes are presented in Figs 18 and 19 and Appendix 5.

Analyses and interpretation of the results from the sampling

programme will be presented in the Annual Report 1990-91.

Holes logged and sampled to

A total of 24 rock chip samples were collected and analysed

for whole rock and selected trace element compositions

(Appendix 3, Fig 17). To aid in rock identification 23 thin

sections were produced. Brief descriptions are listed in

Appendix 4.

The purpose of this study was to determine whether a favour­

able horizon for VMS style mineralization occurs within the

licence area. This study resulted from an extensive investi­

gation of the Cambrian volcanics of Western Tasmania,

carried out by Billiton Research, which has identified two

compositionally and spatially distinct rock types whose

contact horizon occurs at or close to the known massive

sulphide deposits of Western Tasmania. The results from the

Anthony Road study indicate a significant horizon occurs

within the licence area.

holes within the licence area.
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7.4 Geophysics

A CSAMT survey completed by Zonge Engineering in early 1989

has been previously summarized in Billiton report 08.4246.

However, a final interpretation report of results was not

completed by the reporting date of 21st March 1989. This

report is now available and is presented in this report as

Appendix 6.

Drill holes BLD 89-1, 89-2, 89-3 were completed during the

reporting period and down hole EM has been completed on BLD

89-1, 89-2; surveying of BLD 89-3 has not yet been completed

and will be reported on in the next annual report.

Hole BLD 89-1 (6352715N, 380416E)

This hole was drilled on the westernmost trend of CSAMT

conductors. UTEM, magnetic and gravity surveys were all

carried out. The UTEM survey indicated a probable conductor

at 380380E, and there was a possible gravity anomaly about

100 metres west of this conductor almost coincident with a

magnetic anomaly. Unfortunately a grounded powerline is

coincident with the conductor on this line but apparently

not on adjacent lines. This created problems of interpretat­

ion as to the precise nature and location of the conductor.

The two down-hole EM profiles (Figs 20, 21) from adjacent

transmitter loops do not indicate that a conductor had been

intersected. Surprisingly the 'graphitic shales' do not

appear to be conductive.
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The recent CSAMT results on lines to the north indicate the

continuation of this conductive trend which is not coinci­

dent with the powerline. Further examination of this trend

will be required when all the CSAMT data has been received.

trend

(RGC)

This implies either that the conductor is wholly due to the

powerline, or that it occurs some distance beyond the end of

the drill hole. Geologically the latter seems unlikely since

the hole ended in a hornblende-feldspar porphyry which

appears to be quite extensive (and may be the cause of the

magnetic and gravity anomalies).

Hole BLD 89-2 (5352615N, 3380985E)

This hole was drilled on the central CSAMT conductive

and is coincident with a moderately conductive UTEM

and Max-Min EM anomaly.

The down-hole EM profiles (Figs 22, 23) indicate that two

conductive units have been intersected. One is centred at

about 110 metres down-hole coincident with a slightly

increased level of disseminated pyrite within the porphyry.

The other conductor at 220 metres is coincident with a

graphitic shale, which appears to be the predominant cause

of the surface EM anomalies. Note that the relatively low

amplitude of the deeper (down-hole) conductor may be due to

screening of the EM primary field by the shallower one.
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are listed below:

Phase Difference

base metal values in the core.

indicate that the conductors are more conductive to the

Lines 353000N 379000E - 380000E

353400N 379000E - 381600E

353800N 379000E - 381600E

354200N 379000E - 381600E

354600N 379000E - 381600E

355000N 379000E - 381600E

355400N 379000E - 381600E

355800N 379000E - 381600E

356200N 380000E - 381600E

356600N 380000E - 381600E

357000N 380000E - 381600E

24 line krns at 80m station spacing

Page 13

I-D General Field Modelling Section
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further drilling in this area, especially with the lack of

south of the hole, but not significantly enough to warrant

The stronger responses from the southern transmitter loop,

CSAMT surveying of the northern portion of the licence has

only recently been completed and hence results are not

available to include in this report. Details of the survey

Survey:

Equipment: GDP 16/3 Receiver; GGT - 6.5kw Transmitter

Data Processing: Cagniard RHO
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8.0 CONCLUSIONS

Drill testing of three separate geophysical targets was

unsuccessful in locating significant base metal mineralization,

however, the results can be considered to be a technical

success, reinforcing the application of various geophysical

techniques in generating targets in areas where geological

information is poor.

The strong sericitic-pyritic alteration intersected in

BLD 89-3 (except for the lack of chalcopyrite), is similar to

the alteration and location of (with respect to the Great Lyell

Fault), the Mt Lyell ore body. Signficant potential for

increased base and precious metal mineralization exists, as the

altered section from BLD 89-3 can be extrapolated for a further

4km to the north within the licence area. To date exploration

over this horizon has been minimal.

A significant horizon for potential VMS style mineral­

ization has been located within the licence area, resulting from

the successful application of a lithogeochemical technique

developed within the Billiton Research group. This horizon

coincides with a favourable geological setting recognised from

detailed grid line mapping and interpretation.
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9.0 RECOMMENDATIONS

As the results of the recently completed CSAMT survey

are unavilable for interpretation, specific targets cannot be

recommended for further exploration. However, the results of the

lithogeochemical mapping indicate the presence of an horizon

favourable for the development of significant VMS

mineralization. It is recommended that special emphasis should

be placed upon this horizon and the geophysical data should be

examined closely to determine coincidence of both data sets.

Diamond drilling of these identified targets should then be

carried out.
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APPENDIX 1

DRILL LOGS BLD 89~1, BLD 89-2, BLD 89-3
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SUMMARy: .~ .J- SUMMARY:

This Is • foliated lormer qua~+plagioclase-phyrlc rhyolitic ThIs Is III sparsely plagiocillse-phyrlc, lormerl)' glassy dacltic
or rhyodacttic lav. with calcit&-sericlle alter.llon which 1:51 to rhyodacltlc lava with strong clIlcite-dominaled alleration,
less well-developed than the previous sample. The original rock _ I and cut by dIscrete well-spaced mlcroshear zones in which

from which this sampfe was derIved via rorlatfon development -l-~+ serlclle Is ertenslvely developed. This sample is
was Idenllcallo sample 16909. _ petrographICally unlike the two previous samples, and clearly /"I'~ - Iff· 'f , Jltl~~~"/ .:.rP-1. 1..,u1t1f
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SUMMARY: ,IQ,v(; tft't"f;N6P ((Ir'yoPAGflll (.1"/1/J'1

This Is I foliated quartZ+plagloclase-phyrlc rhyolitic lava

with serIeUe-ca[clt~yrlle alleraUon pre·follalion.
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SUMMARY: ,;{ Jh itfh,/n.yp",F.
This Is a lolialed tormerly poorly quartufeld'&p.ar-phyrlc: SUMMARY:

rhyolitiC or rhyodacitlc lava that suffered sericiltzatlon, This Is a strongly loliated serICite-<:hlorite-pyrue schist -r:S. IIfI'tc Zz.. - 211· , ~/;" "'At ge/ ~/O""~; ~/-.r-l"....
probably followed' by chlorite_pyrlle alteraClon, end then derived from l'l rock very similar 1016913 by more Intense
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calclte-velnlng coev8BI with lollatlon development. follallon developmenlln a higher slraln ZOne. ,
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This Is a10rmerly dacilic vesicular lalla breccia that has I h';'''''~/Y ve.+J' ru-. ,,y,*/;"~'"IJ h "';.... ,1/";.,,,(
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SUMMARY:

This Is 8 strongly leldsplIr-phyrlc dacillc lava thaI has been

intensely chlorite altered wilhoul pyrite mineralization.
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SUMMARY:

This I, a relatively weakly altered massive plagIoclase-­
phyrlc dacltlc lava or pumiCeous tuff lacking the Intense
chlorite alteration that characterized many 01 the previous
samples.
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SUMMARY:

This Is a pumiceous lilhie tuff composed or sparsely
plsgloclase-phyric lormerly glassy dacillc lava and pumice
'tsgm&l'lls )1'18 dev;lrjlied glassy matrix.
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Sample Si02 Ti02 A1203 Fe203

I 16727 67.8 0.61 13.5 3.94
16728 68.9 0.55 15.0 4.94
16729 66.8 0.52 16.6 5.35

I 16730 59.8 0.52 16.7 9.10
16731 62.4 0.52 16.7 7.50
16732 59.4 0.53 16.6 9.00

I 16733 60.7 0.61 17.0 7.95
16734 59.5 0.61 18.4 8.00
16735 53.2 0.58 17.3 10.5

I
16736 59.9 0.45 14.7 7.80
16737 67.2 0.45 14.5 7.75
16738 58.1 0.45 14.5 6.80
16739 57.1 0.49 14.3 6.50

I 16740 57.7 0.46 14.9 8.15
16741 54.1 0.54 17.0 9.90
16742 61.9 0.47 14.6 5.75

I
16743 52.2 0,66 23.9 6.30
16744 65.8 0.39 16.9 4.20
16745 52.5 1.07 21.0 9.65
16746 56.1 0.61 17.1 7.60

I 16747 75.1 0.23 12.2 2.62
16748 72.4 0.17 15.2 2.28
16749 70.1 0.16 15.4 2.88

I 16750 53.8 1.24 18.3 8.80
15972 55.8 0.96 16.1 9.75

I
Units \ % % %

Detn Limit 0.01 0.01 0.01 0.01
Scheme ICPS ICP5 ICP5 ICP5

I
I
I
I
I
I
I
I
•
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MnO MgO CaO

0.04 2.68 1.84
0.02 0.71 0.26
0.02 1.64 0.09
0.03 2.82 0.05
0.08 4.14 0.13
0.09 4.42 0.25
0.08 4.32 0.14
0.17 3.68 0.04
0.17 . 5.65 2.76
0.12 4.00 4.86
0.08 1. 75 0.37
0.12 .2.02 5.40
0.65 4.10 7.90
0.12 4.48 7.65
0.14 4.68 3.98
0.12 2.84 3.08
0.03 0.93 0.23
0.04 1.49 0.39
0.01 2.34 0.07
0.07 3.28 3.48
0.03 0.96 0.84
0.04 0.64 0.19
0.04 1.20 0.11
0.18 3.94 1. 71
0.28 2.62 1. 76

% % %
0.01 0.01 0.01
ICP5 ICP5 ICP5
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512056
CLASSIC COMLABS LTD m This laboratory is reoisleted by the National

Association of Testing Authorities, Australia. The

TA
testis) reported hef'ein have been performed in

Analytical Laboratories (INC. IN WAJ
8CCOf"d.1nce with Its r«ms or registrBlion. Trns
document shaJI nol be reDfOduC$d 6.IlCept In fuH.

Job: 9AD1932

ANALYTICAL REPORT O/N: 08476/LD57/CJC

Sample Na20 K20 P205 LOI Total

16727 0.36 3.98 0.12 4.26 99.1

16728 2.32 4.44 0.16 2.10 99.4

16729 0.90 3.08 0.19 4.24 99.4

16730 0.39 2.96 0.10 7.50 100.0

16731 0.63 2.02 0.14 5.40 99.7

16732 0.62 2.40 0.21 6.45 100.0

16733 0.26 2.16 0.32 6.00 99.5

16734 0.22 2.34 0.14 6.80 99.9

16735 3.20 0.33 0.23 5.40 99.3

16736 3.76 0.43 0.21 2.98 99.2

16737 1. 78 2.26 0.19 3.40 99.7

16738 2.60 2.40 0.20 5.65 98.2

16739 2.46 2.04 0.25 4.98 100.8

16740 2.60 1.40 0.22 2.78 100.5

16741 1.37 2.84 0.24 4.76 99.5

16742 5.70 2.34 0.20 1.82 98.8

16743 4 .•98 4.38 0.29 5.65 99.5

16744 4.20 2.60 0.13 3.22 99.4

16745 0.11 5.75 0.31 6.70 99.5

16746 3.86 3.48 0.28 3.76 99.6

16747 4.22 1.68 0.08 1.80 99.8

16748 6.80 1.14 0.03 1. 51 100.4

16749 6.00 2.16 0.04 1.68 99.8

16750 7.70 0.51 0.16 3.18 99.5

15972 6.40 1.44 0.23 4.04 99.4

Units 'l; 'l; 'l; 'l; %

Detn Limit 0.01 0.01 0.01 0.01 0.01

Scheme ICP5 ICP5 ICP5 ICP5 ICP5
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Sample Zr Sr Rb y Nb

16727 300 100 200 28 19

16728 230 92 120 30 13

16729 250 55 115 30 14

16730 155 86 96 6 10

16731 155 88 60 20 10

16732 125 100 70 18 8

16733 195 52 52 20 11

16734 165 35 65 15 11

16735 165 1120 6 18 12

16736 130 1280 9 20 9

16737 120 140 64 15 9

16738 120 250 72 16 8

16739 120 530 46 18 8

16740 130 610 62 18 9

16741 155 370 130 24 9

16742 145 300 48 16 11

16743 1,90 340 145 16 13

16744 160 480 82 24 10

16745 165 11 210 35 13

16746 175 710 60 20 11

16747 125 270 32 25 16

16748 115 300 28 20 18

16749 140 130 42 30 22

16750 160 230 5 18 12

15972 125 250 46 24 12

Units ppm ppm ppm ppm ppm

Detn Limit 4 2 2 4 2

Scheme XRFl XRFl XRFl XRFl XRFl
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Analytical Laboratories (INC IN WA.l

ANALYTICAL REPORT
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m ThiS !..abor.Ilory is regislered by the National
NA Association of Testing Autholities. Australia. The

T test(sl reported herein have been, performed in
A 8CO(Jf'tjam;9 with Il.!I Ielms of re"isfralioo. This

documenl Shan not 00 reoroduced except in full
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APPENDIX 4

THIN SECTION DESCRIPTIONS
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Sample No. 16727

Rock Type: Fine-very fine grained Cambrian rhyolitic­
rhyodacitic volcanoclastic.

Mineralogy: Fine-very fine grained fragments of quartz, k-spar
~ith lesser plagioclase (?albite) ~ith minor-very
minor apatite and pyrite ~ith a very fine
groundmass of the above with abundant sericite,
chlorite ~sphene.

Alteration: Strong sericite-chlorite alteration of the ground­
mass.

Mineralization: Minor pyritic clasts «2cm).
Comments: Part of the Western volcano-sedimentary sequence.

Sample No. 16728

Rock Type: Cambrian, feldspar phYric, medium grained,
andesitic lava.

Mineralogy: Fine eo medium grained euhedral plagioclase laths,
often forming glomero-porphyritic clusters within
a very fine grained feldspar rich groundmass. Very
minor apatite, zircon and opaque oxides.

Alteration: Groundmass moderatelY altered to chlorite and
sericite. Very minor fine grained disseminated
pyrite (could be primary). Minor silicification ­
predominantly of the feldspar phenocrysts.

Mineralization: Very minor disseminated pyrite.
Comments: Andesitic lava of the Central Volcanic Sequence.

Sample No. 16729

Sample No. 16730

Cambrian felsic-intermediate volcanoclastic schist
Recrystallized mosaic of feldspar and lesser
quartz with occasional fine-medium grained
feldspar and quartz fragments. Abundant haematite
pseudomorphs after pyrite.
Moderate chlorite-sericite alteration parallel to
cleavage, largely replaced by haematite. ?Hinor
siliceous alteration.
Strong cleavage, recrystallized groundmass and
phenocrysts. Cleavage deflected around quartz,
feldspar and pyrite fragments.

Alteration:

Rock Type:
Mineralogy:

Deformation:

Cambrian feldspar phyric andesitic ?lava.
Fine to medium grained plagioclase phenocrysts
within a fine grained recrystallized sericitic,
chloritic groundmass.
Strong sericite-chlorite alteration of groundmass
and margins of fragmented feldspar phenocrysts.
Strong cleavage developed throughout. Pressure
shadows developed around feldspar fragments.

Mineralization:
Comments: Andesitic lava of the Central Volcanic Sequence.

Rock Type:
Mineralogy:

Alteration:

Deformation:



Sample No. 16732

Sample No. 16731

Sample No. 16733

512060

Rock Type:
Mineralogy:

Alteration:

Deformation:

Cambrian volcaniclastic sandstone.
Fine grained ?recrystallized quartz and feldspar
with <0.5% very fine grained sphere. Very minor
disseminated fine grained pyrite.
Moderate-strong sericite-chlorite alteration.
Possible minor silicification.
Cleavage weak-moderately developed, depicted by
the chlorite-sericite alteration.

Mineralization:
Comments: Possibly developed as a result of erosion of a

rhyolitic-rhyodacitic volcanic, part of the
Central Volcanic Sequence.

Rock Type:
Mineralogy:

Alteration:

Deformation:

Mineralization: Abundant (1-2%) disseminated pyrite.
Comments: The cleavage is deflected around the pyrite grains

indicating the pyrite is of a Pre-Devonian age.

Cambrian epiclastic of dacite-andesite origin.
Medium grained clasts of andesite and embayed
quartz fragments within a fine grained quartz,
feldspar, sericite groundmass. 5% fine grained
disseminated pyrite. Very minor feldspar
fragments.
Strong sericite alteration with lesser silicifi-
cation.
Strong cleavage developed, groundmass largely
recrystallized.

Mineralization: 5% disseminated fine grained pyrite.
Comments: The pyrite occurs randomly throughout, occassion­

ally forming rims to clasts of crystal fragments
but not parallel to cleavage suggesting a Cambrian
origin, part of the Central Volcanic Sequence.

Rock Type:
Mineralogy:

Alteration:

Deformation:

Cambrian? volcaniclastic of dacite-andesite origin
Predominantly medium grained feldspar phenocrysts
pseudomorphed by sericite with lesser phenocrysts
of rounded, fine-medium grained, partially embayed
quartz in a very fine grained groundmass. Minor
sphene.
Strong sericite-chlorite alteration of the
groundmass and feldspar phenocrysts. Very minor
silicification.
Weak cleavage developed with minor recrystal­
lization of the groundmass.

Mineralization:
Comments: Part of the Central Volcanic Sequence.
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Sample No. 16734

Rock Type: Cambrian feldspar-hornblende phyric andesitic
lava.

Mineralogy: Medium grained feldspar and hornblende phenocrysts
largely altered to sericite and chlorite
respectively within a fine grained feldspar rich +
quartz groundmass.' Minor very fine grained
?sphene/?epidote. '

Alteration: Strong chlorite, sericite alteration.
Mineralization:
Comments: Phenocrysts are aligned suggesting possible flow

banding. Part of the Central Volcanic Sequence.

Sample No. 16735

Rock Type: Cambrian feldspar hornblende phyric andesitic
?intrusivea

Mineralogy: Medium to coarse grained feldspar phenocrysts with
minor hornblende phenocrysts in a fine grained
feldspar rich groundmass',. Minor sphene is present.
Strong replacement by chlorite, sericite ~epidote.

Alteration: Chlorite, sericite, epidote.
Deformation: Moderate cleavage developed.
Mineralization:
Comments: Hard to observe fine grained aligned feldspar

laths within the groundmass suggest possible
extrusive origins.

Sample No. 16736

Rock Type: Cambrian hornblende-pyroxene-feldspar phyric
dacitic-andesitic intrusive porphyry.

Mineralogy: Medium to coarse grained hornblende, pyroxene,
plagioclase ~quartz phenocrysts within a fine
grained groundmass of similar composition.

Alteration: Moderate to strong alteration to calcite,
sericite, chlorite and epidote.

Deformation:
Mineralization:
Comments: Shallow level Cambrian intrusive.

Sample No. 16737

Rock Type: Cambrian feldspar-quartz phyric dacitic-andesitic
?epiclastic.

Mineralogy: Medium grained feldspar phenocrysts with occassion
-al fine grained embayed quartz phenocrysts within
a recrystallized groundmass of similar
composition.

Alteration: Moderation-strong sericite, pyrite, chlorite
alteration.

Deformation: Weak cleavage developed.
Mineralization: Fine grained disseminated pyrite «5%) closely

associated with sericite-chlorite alteration.
Comments: Part of the Central Volcanic Sequence.



Sample No. 16739

Sample No. 16740

Cambrian dacitic-andesitic lava.
Medium grained feldspar phenocrysts with minor
fine grained embayed quartz phenocrysts within a
fine grained groundmass of similar composition.
Weak to moderate carbonate, sericite, chlorite,
pyrite alteration with lesser siliceous alteration

512062

Cambrian feldspar, hornblende, pyroxene phyric
dacitic-andecitic intrusive porphyry.
Medium-coarse grained plagioclase, hornblende,
clinopyroxene phenocrysts in a fine grained
feldspar rich groundmass. 1-2% very fine grained
opaque oxides.
Minor carbonate, chloritic alteration of pheno­
crysts. Very minor silicification.

16738Sample No.

Rock Type:
Mineralogy:

Alteration:

Deformation:
Mineralization:
Comments: Strong carbonate alteration occurring close to

intrusive contact.

Rock Type: Cambrian feldspar, hornblende, pyroxene phyric
dacitic-andesitic intrusive porphyry.

Mineralogy: Medium-coarse grained plagioclase, honrblende and
clino-pyroxene (augite) phenocyrsts within a fine
grained predominantly plagioclase groundmass.

Alteration: Moderate to strong carbonate, sericite, epidote
alteration of feldspar phenocrysts and groundmass.
Minor chloritic alteration of groundmass and
hornblende phenocrysts.

Rock Type: Cambrian hornblende feldspar phyric intrusive
dacitic-andesitic porphyry.

Mineralogy: Medium-coarse grained hornblende and playioclase
pheqocrysts in a fine grained groundmass of
predominantly fine grained feldspars.

Alteration: Moderate-strong carbonate alteration with calcite,
epidote replacement of the phenocrysts and ground­
mass. Moderate chloritic alteration.

Deformation:
Mineralization: 1-2% very fine grained disseminated pyrite

associated with carbonate alteration.
Commensts: Part of the Central Volcanic Sequence.

Deformation:
Mineralization:
Comments:

Mineralogy:

Sample No. 16742

Rock Type:

Alteration:

Deformation:
Mineralization: -
Comments: Fresh sample.
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Sample No. 16745

Sample No. 16744

Sample No. 16743

, { ,
\. u.~

information as andesitic fragments
occurs in the lava to the
along the Anthony Road.

Rock Type:
Mineralogy:

Alteration:

Feldspar phyric dacitic-andesitic ?lava.
Medium grained plagioclase phenocrysts - including
some glomeroporphyritic clusters within a fine
grained feldspar rich groundmass. Minor very fine
grained opaque oxides (?magnetite).
Moderate sericitiQ alteration of the groundmass.
Very minor chloritic alteration. Haematite alter-
ation of groundmass possibly due to surficial
weathering.

Deformation: Very weak cleavage.
Mineralization: -
Comments: Groundmass shows possible flow banding. Part of

Central Volcanic Sequence.

Alteration:

Rock Type:
Mineralogy:

Deformation:

Cambri~n medium-coarse grained felsic epiclastic.
Predominantly angular fragments of quartz, plagio­
clase ~kspar phyric rhyodacitic-dacitic volcani-
clastic with occassional fragments of andesite
(similar to 16743) incorporated within.
Weak sericite-chlorite alteration of the ground­
mass, predominantly along zones of deformation.
Minor haematite developed.
Weak to moderate brittle deformation and cleavage
developed. Undulose extinction within quartz
phenocrysts.

Mineralization: -
Comments: Possible facing

possible source
immediate south

512063

Rock Type:
Mineralogy:

Alteration:

Cambrian quartz-sericite schist.
Minor fine grained quartz ~lagioclase phenocrysts
within a very fine grained matrix of sericite,
epidote, haematite and very minor fine grained
biotite.
Intense development of sericite, epidote and
haematite.

Deformation: Strong cleavage/schistosity developed.
Mineralization: Possible haematite after pyrite boxwork texture
Comments: Original rock type possibly an andesite.
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Sample No. 16748

Sample No. 16746

Sample No. 16747

part of the Tyndall Group.

part of the Tyndall Group.

part of the Tyndall Group.

Cambrian dacitic volcaniclastic.
Fine-medium grained quartz, plagioclase, ortho­
clase phenocrysts within a fine-very fine grained
recrystallized groundmass of similar composition.
Quartz embayed.
Very minor chlorite alteration.

Cambrian dacitic volcaniclastic.
Fine-medium grained quartz, plagioclase, ±ortho­
clase phenocrysts within a very fine grained
ground mass of similar composition. Phenocrysts
angular. Quartz embayed.
Very minor chlorite alteration.

Cambrian dacitic volcaniclastic.
Fine-medium grained quartz, plagioclase +ortho­
clase phenocrysts in a very fine grained
groundmass of similar composition. Quartz and
feldspar phenocrysts angular. Quartz embayed.
Very minor chloritic alteration.

Rock Type:
Mineralogy:

Alteration:
Deformation:
Mineralization: -
Comments: Possibly

Rock Type:
Mineralogy:

Rock Type: Cambrian hornblende, pyroxene, feldspar phyric
dacitic-andesitic intrusive porphyry.

Mineralogy: Medium-coarse grained plagioclase, clinopyroxene,
hornblende phenocrysts in a fine grained
groundmass of similar composition.

Alteration: Weak chlorite, haematite, ±epidote alteration
predominantly of the phenocrysts.

Deformation:
Mineralization: ­
Comments:

~~u 512064

Alteration:
Deformation:
Mineralization: -
Comments: Possibly

Rock Type:
Mineralogy:

Sample No. 16749

Alteration:
Deformation:
Mineralization: -
Comments: Possibly



Rock T;,'pe:
~Iineralogy:
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Sample No. 16750

?Cambrian diorite/monzonite intrusive.
Equigranular medium grained plagioclase +ortho­
clase with minor hornblende. Minor fine grained
pyrite,

Alteration: Weak chlorite alteration.
Deformation: Weak brittle deformation.
Mineralization: -
Comments: Possible deep intrusive associated with shallow

level porphyritic dacitic/andesitic intrusives.
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APPENDIX 5

DRILL LOGS TYN-5, BL-3
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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

1 steep angle to the west. This second feature is coincident with
a known fault.
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Da.ta. Q-ua.lity

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

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.

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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data values, but
The result is
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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 ID (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.

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.

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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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.

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.

512081Basin Lake CSAMT Survey Report

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.
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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.

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.

512082'Basin Lake CSAMT Survey Report

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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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.

Basin Lake CSAMT Survey Report-. , '. ,.'.
l :"i :;

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.
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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.
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CSAHT 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 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.
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Figure 3: Smooth-model inversion for line 353000N.

CSAMT Smooth-model Inversion of Static-corrected Resistivities
200 360 52.0 680 840 1000 116040

o

-800 L..;:~.ll.J...L<~~,--~"'::::"'''''''''':::::::;;;;:~_-LI11J1jWrL_::--~-=-~UillJUL...rL-_-=::::'~.u...LL.LJ
Processed for Billiton Australia by l.E.R.O.. June 9. 1989. Job 903. -800

-2.00 -200

+

........
+

III
"-
OJ....
OJE -400 -400
'-' \000

.s::-c- O
OJ

Cl
+

+

-600 -600

+

iiii'N:: ;;iiiiiil 11M u;,. 41 5..<;;, ,



--------------------
Line 352600 Basin Lake Project ("

-800

-600

-400

-200

o
1320

CSAMT Smooth-model Inversion of Static-corrected Resistivities
200 360 520 680 840 1000 1160

-800 tLL.LL..lUJ..U-l-L ....L.....L-_-'_.J.....J.'-L....L-....L. -'--....L...---..:>-.__..1-..L-L....L--"=----L-_---'

-200

-600

40
o

,-..
III
~

Q)
~

Q)
E -400

'-./

Processed for Billiton Australia by Z.E.R.O., June 9, 1989, Job 903.
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