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I TENEMENT INFORMATION

The area comprises (guide only)

180.6 km2 State Forest
30.6 km 2 Private Property
11. 9 km2 Crown Land
4.0 km 2 Arthur Pieman Protected Area
3.3 km 2 Balfour Track Forest Reserve

and excludes

1.8 km2 Roger River State Reserve
0.5 km2 Crown Reserve

Resources
EL 21/87 (Balfour) of 231 km2 (Figure 1 &
to Aureole Resources Pty. Ltd., Winston Ltd.

1988.

Pty.
was granted

January20

Plan 1)

onLtd.Pty.and Sierra Nevada Resources
Aureole Resources is operator.

I

I

I

I
I
I

I

I !::XPLORATIONPIiILQ~QF'IiYANP OI3J!::CTIV!::~

I
I
I
I

AureOle's primary target is to explore for ~latinum grou~

metals, gold, and base metalS, hosted mainly in receptive

rocks along the eastern and southern margins of the Smithton

Trough. Anomalous base metal and platinum values have been
reported for mafic volcanics and carbonates from the district.
The intense aeromagnetic anomalies along the trough margin
correspond in part to known mafic volcanics and may also

indicate the presence of ultramafics within early Cambrian
sequences.

I
I

The southern part of the
prospective for copper-tin
style.

tenement is
mineralisation

also considered
of the Balfour

I
SUMMARY OF WORK COMPLETED. IN YEAR 1

Activity in Year 1 has included

I
I

(a) Review of previous exploration and compilation of a

1:50,000 interpretative map of the EL based on
available data.

•
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Evaluation of regional geophysics to high grade

prospective areas for mafic and ultramafic rocks and
to assist in structural interpretation of the

tenement.

Reconnaissance geological mapping to confirm broad

rock types, coupled with regional rock chip sampling

and assaying for Cu, Pb, Zn, As, Ag, AU, Pt and Ba.

Petrological studies of selected rock types.
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SPECIFIC ~v~YS

Literature Review of Previous ~xpI9ca1:i9t)

The Smithton Trough has seen regional exploration activity
since the mid 1960's. Locally detailed exploration has

occurred since 1977, conducted mainly by CRA Exploration Pty.
Ltd. and BHP Pty. Co. Ltd.

During the mid 1960' s, Pickands Mather & Co. International
held EL 12/65 over a large part of north-west Tasmania,

including EL 21/87. An extensive regional stream geochemical
survey was conducted and although a number of geochemical
anomalies were detected, and some resampling occurred later,

no further work was undertaken (Anon., 1966).

An invest igation of chromi te occurrences in the Salmon River
area, immediately west and north of EL 21/87 was conducted by

Ocean Mining and Exploration N.L. in 1969. Seventy-three
holes were drilled, with two showing economic grades (Volker,
1969). No detailed geology was done.

In 1972, ANZ Exploration Co. took out EL 6/72 over an area
north of the Arthur River. Anzeco' s primary target appeared

to be tungsten, based on the similarity between the dolomite
and dolomitic sediments observed on the EL and the carbonates
on King Island (Kinnane, 1972). A panned concentrate survey

and mapping programme was completed and approximatelY 100
samples were collected and analysed for Cu, Pb, Zn, Cr, W, Mo
and Sn. Several anomalies were obtained, most of which were

attributed to Tertiary sedim~nts and black shales. Some
tungsten anomalies around Trowuttawere recommended for
follow-up.
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CRA commenced investigations in EL 11/77, which included part
of EL 21/87. The target was shale-hosted lead zinc

deposits, following recommendations (Legge, 1980) that the
Rocky Cape rocks showed some similarities in stratigraphic and
tectonic style to the Selwyn Basin, Canada. Computer
reprocessing of previous stream sediment data (Weir, 1982)

indicated that the Trowutta-Dempster plains district was a
prime target having elevated values of lead (18 ppm), zinc
(125 ppm), copper and cobalt. A programme of reconnaissance

mapping, including a photogeological interpretation of the
country between the Arthur and Pieman River Valley (Carey,

1981), rock chip sampling and stream sediment geochemistry was
undertaken in the northern part of EL 1/77 (Weir, 1982). A
density of one stream sediment sample per 2 km 2 was achieved.

Leed - zinc stream sediment sediment anomelies were obtained
at Julius River [349433) (340 ppm Pb; 2,500 ppm Zn) and
Stephens Rivulet [280427) (440 ppm Pb; 1,000 ppm Zn; 180 ppm

CUi 260 ppm Ni; 130 ppm Co). An arsenic enomaly wes picked UP
in the Sumec Rivulet aree [372392) (89 ppm As; 480 ppm Ni; 107
ppm Co; 580 ppm Zn) end a leed enomely (195 ppm Pb) was

obteined from Wents Creek [367445) near Lake Chisholm.

Follow UP of the Julius River anomaly included detailed stream
sediment sampling, gridding, 'C'horizon soil sempling and
ground geophysics. It was concluded that the anomaly was

derived from a disseminated source within the dolomite or from
minor shears (Weir, 1983). Resampl ing of the other three
anomal ies fai led to repeat the initial enomalous lead and
arsenic values.

CRA Explorat ion rel inquished the northern part of EL 1/77 in
1983 concluding that the black shale sequences exposed at the

eastern margin of the trough were too thin to have produced
economic mineralisation from brines (Weir, 1983).

EL 10/79 wes operated as a joint venture by CRAE end Mineral
Holdings Australia Pty. Ltd. (Anon., 1985). The terget was

initially dolomite, but when some anomalous gold and platinum
values were obtained, greater emphasis was given to the metals

aspect of exploration. Grades of 3.09 g/t [410732) and 4.06

g/t Au with 0.46 g/t Pt [408726) were obtained from dolomite
chip sampling end, although resampling returned results of
onl y 0.04 g/t Pt, the pertners concluded that there was a
significant gold occurrence in the dolomites. However, EL

10/79 was relinquished in 1984 with no follow-up work.
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In response to some CRAE tin stream sediment anomalies located
during 1977, and some INPUT aeromagnetic anomalies detected by

Esso in 1973, CRA Exploration took out EL 12/80 in an area
south of EL 21/87 (Dickson, 1985). The northern margin of an
altered Cambrian basalt [34.0275J produced soil geochemical
anomalies of lead (4.,050 ppm), zinc (1,100 ppm) and gold (50

ppb) Within the basalt, anomalous copper (560 ppm), zinc (125
ppm), manganese (2,800 ppm) and gold (65 ppb) were reported

(Weir, 1985). These assay results represent the best soil
geochemical results obtained from the Rocky Cape Block. CRAE

proposed a Besshi-style mafic volcanic hosted Cu-Zn-Au

mineralisation within the basalt and a carbonate hosted Pb-Zn
mineralisation at the northern margin of the block. Ground EM
work failed to establish any significant conducting bodies
attributable to the presence of sulphides and CRAE

relinquished the EL in August 1985 (Dickson, 1985).

BHP Co. Pty. Ltd. obtained EL 18/80, on the eastern side of EL

21/87 to eXPlore for carbonate-hosted cassiterite (Anon.,
1983). While several aeromagnetic anomalies were
investigated, one anomalY, which lies to the northeast of EL

21/87 [4.23650), was not accessed due to thick scrub. The EL

was relinquished in 1983 due to poor results and difficult
access~

Further eXPloration for tin/tungsten skarn type mineralisation

was carried out by the EZ Co. Ltd. on EL 52/80 (Ferguson &

Mathieson, 1987). EL 52/80 lies to the west of Smithton and
includes a small part of the northernmost section of EL 21/87.
No evidence of granitic intrusives was located. The EL was

relinquished in 1982.

EL 15/86 lies to the north-west of EL 22/87 and was
investigated by EZ Co. Pty. Ltd. Interest in a poorly exposed

haematitic ironstone body occurring within the Cambrian

sediments resulted in 3 costeans being excavated and 63
semples taken (McDonald, 1982). One gold velue (17 PPb, fire
assay). three arsenic anomalies and one silver anomaly (6 ppm)

were obtained. EZ concluded however that there was no
essociat ion between the ironstone body end precious or base

metal mineralisation.
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Aureole has completed a re9ional interpretation of existin9
eeromagnetic and gravity data over the southern part of the
Smithton Trough, with particular reference to the
prospectivity for copper and tin mineralisation near Balfour,

and base metals and gold in mafic piles in the Cambrian
sequence along the eastern margin of the Trough. The
interpretation, by D.E. Leaman, is included as Appendix 2 to
this report.

The main conclusions of the study are :

(1) The Pieman Granite extends at least as far as Balfour but

existing data have not enabled definition of cupola forms
or identification of structural loci upon it.

(2) Mafic and dolomitic rocks of the Smithton trough persist
beneath an overthrust cover of Precambrian rocks. The

margin of the trough sequence occurs a little east of
Balfour. It is probably that the granite has locally

intruded such materials. The dolomites are potential

hosts.

(3) Copper mineralisation may be directly related to the
granite and associated fracture systems or to extraction

of trace copper from intruded mafics which have been
subsequently concentrated in receptive rocks.

Reconnaissance Rock Chip Geochemistry

Fifteen samples inclUding Cambrian mafic lavas, Cambrian and
Precambrian sediments and vein quartz were collected from the

tenement. Brief sample descriptions and locations are
presented in Table 1. Locations are shown in Plan 1.

Eleven samples were selected for assay for Cu, Pb, Zn, Ag, As,

Au, Pt and Ba. Original assay results are listed in Table 2
and Appendix 1, and assay results for major rock types are

presented in Table 2.

Table 3 shows threshold element values adopted for the main
rock types on ELs 21 & 22/87 based on the assay results of
previous surveys (e.g., Weir, 1983; Cromer, 1988). Although

the assay data are sparse, several generalisations can be

made, especially when the results are considered in relation
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I to Aureole's assay results from the adjacent tenement (22/87;

Cromer, 1988).

I
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C:;.oPP~C In common wi th results from EL 22/87,

consistentlY elevated anomalous copper values were
returned from the Cambrian mafic lavas and all the

other rock types throughout the tenement. This is

not unexpected since native copper has been reported

in these rocks throughout the district. Native

copper, either disseminated throughout the rock or

associated with carbonate veins and blebs, was

recorded in tholeiitic basalt on EL 22/87 in the

Drive Creek area at [410615] and [406618]. The

highest copper value was not unexpectedly returned

from a pyrite sample from black shales. The same

sample shows the highest lead, arsenic and barium

values.

depleted, showing only

all samples is elevated,

in sediments. Cambrian

Lead Average lead for

wi th the highest average

mafic lavas are relatively

background values.

I
I
I

?inc Average zinc values are marginally elevated

over all rock types; sediments show only background

values; assays for mafic lavas are elevated.

I
I

Silv.~r With the notable exception of pyrite from

black shale (210ppm), all rocks retained slightly

elevated to elevated arsenic. Mafic lavas show only_._-
background values.

I OnlY background values were returned

background values.
I

Platini.lm
platinum

A siltstone

but all other

(AB3) showed anomalous

samples returned only

I
I

Barium Barium is evenly distributed throughout

all rock types. No values are anomalous.

I
I
•
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Aureole is undertaking petrological studies of mafic lavas
from EL 21/87 and the adjoining EL 22/87. Most of the work

has been concentrated on EL 22/87 and one thin section
description is available to date from EL 21/87.

~B1 (306463), Kanunnah BricJQe,Arthur River

Probab1 y 'from quenched flow margin or pi11 0101

rim. Considerably altered basalt, formerly

very glassy, with glass now replaced by

chlorite and secondary Fe. Ti oxides.

Plagioclase microphenocrysts and micro1ites

entirelY albitized, patches o'f secondary albite

'filling fractures with calcite. and some

aggregates of albitized plagioclase

phenocrysts. Abundant leucoxene spots a'fter

tiny FeTi oxides. High abundance o'f oxides

indicates this could even be from pillow/'flow

unit margin. Small grains of chalcopyrite are

scattered through the rock.

CONCLUSIONS AND RECOMMENDATIONS

Aureole, through its Year 1 activities of structural
geophysical interpretation, reconnaissance rock chip sampling

and assaying has not varied its exploration philosophy but has
upgraded the prospect i vi ty of parts of the tenement. Two

concepts remain to be further tested :

I
I
I
I
I
I
I
I
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(a)

(b)

Leaman's geophysical interpretation has highlighted the
potential of the southern part of the tenement. There is
untested prospectivity for Balfour-style copper-tin

mineralisation sourced from a buried extension of the

Pieman Granite and hosted in receptive Precambrian
carbonates, possibly controlled by E-W structuring and

the major Precambrian thrust sheet.

While the assay work has not pointed to obviously
anomalous areas and rock types, Aureole still regards the

Cambrian mafic lavas as potential hosts for base and
precious metal mineralisation. Considerable Year 2 work

needs to be done to sort out the Cambrian succession, and
current Department of Mines mapping will be very useful
in this regard .
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It is proposed that further activities in Year 2 on EL 21/87

will consist of all or part of the following : -

(a) Acquisition of further gravity data. Present spacings of

about 1 value per several km2 are an inadequate base for

detailed interpretation. The proposed coverage will be
concentrated in the southern part of EL 21/87 in the

Balfour area, and will be combined with coverage on
AureOle's adjacent EL 53/88.

(b) Detailed assessment of gravity data. coupled with
existing magnetics.

(e) Mapping and sampling of prospective rock types ­
particularlY the Precambrian rocks north and east of
Balfour, and Cambrian rocks further north along the

margin of the Smithton Trough.

The aim of Year 2 mapping is to investigate the structural

relationships between the various Cambrian rocks coupled with
sampling and assaying which may lead to target definition for
Year 3 drilling. This will test the concept that copper-gold

mineralisation is associated with particular mafic rock
facies.



thin section or assay (Cu, Pb, Zn. A9. As. Au. Pt.

Original assay results of those indicated "a" are
1.

Mudstone a

Silicified quartz-epidote rock a

69 GO 1 ~{

a

a

a

a

a

a

a

PTS

PTS

Labwork

10

OPTS" or "a" following description

Amygdaloidal mafic lava

Mafic lava

Altered, amygdaloidal. mafic lava a

Clayey vein quartz

Non-pyritic ? black shale

Pyrite from bedding planes

Pyritic black shale

Altered mafic lava

Altered mafic lava

Altered mafic lava

Altered mafic lava

Sheared mudstone

Sandstone

Siltstone

Description

indicates polished

Ba) respectively.
listed in Appendix

Sample No. AMG

ABl 306463

AB2 309463

AB3 347343

AB4 345324

AB5 345320

AB6 339305

AB7 339305

AB7a 339305

AB8 304464

AB9 304464

ABI0 334531

ABll 334531

AB12 334531

AB13 334531

AB14 345545

AB15 344543

Locations are shown on Plan 1.

T8ble 1. Rock sample descriptions, EL 21/87.

I
I
I
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I Table 2. Assay Results, EL 21/87.

m1 = mafic lava

I s = sediment
q = quartz
p = pyrite

I Refer to Table 1 for brief descriptions

_.,......__ .',-- _~.~,o_.~~_·,,_._~_______

I Sample CU Pb Zn Ag As Au Pt Ba

No. ppm ppm ppm ppm ppm ppb ppb ppm

I --,_._-----,',- _._""--~._~.,~
.~_._,-_.,---_.__.~.-

AB 2 (m!) 430 35 245 <0.5 5 5 6 556

I
AB 3 (s) 165 40 130 <0.5 12 5 19 191

AB 5 (q) 30 25 20 <0.5 3 <5 <1 273

AB 6 (s) 30 65 25 <0.5 58 <5 2 697

I AB 7 (p) 610 75 110 <0.5 210 <5 <1 730

AB 8 (ml) 75 20 160 <0.5 11 <5 1 322

I AB 9 (ml) 165 35 90 <0.5 8 <5 10 544

ABI0 (m!) 80 15 135 <0.5 6 <5 4 243

I ABll (s) 105 35 135 <0.5 8 <5 2 206

AB12 (q,s) 120 25 120 <D.5 7 <5 <1 114

I
AB15 (ml) 630 25 90 <0.5 4 <5 9 265

I
AVeregelOo

mafic lavas 276 26 144 <0.5 7 <5 6 386

I sediments 100 47 97 <0.5 26 <5 8 365

all rocKs 222 36 115 <0.5 12'" <5 5 376

I '" excludes pyrite sample (AB7)

I
I
I
I
I

•



€ CARBONATES

Cu Pb Zn Ag As Au Pt
ppm ppm ppm ppm ppm ppb ppb

B <20 (10 <50 <1 <5 <5 <5

E 20-4.0 10-20 50-100 1-2 5-10 5-10 5-10

A >40 >20 >100 >2 >10 >10 >10

€ LAVAS. VOLCANICLASTICS

. --".~_._._._ .._--- -- "~-'~~-~~'--'--~"~"'--'~_ •..'~-~~--'
Cu Pb Zn Ag As Au Pt
ppm ppm ppm ppm ppm ppb ppb

-.-------._,,--
B <tOO <25 <100 <0.5 <8 <5 <25

E 100-200 25-50 100-250 0.5-2.0 8-20 5-10 25-50

A >200 >50 >250 >2.0 >20 >10 >50

€ SEDIMENTS

Cu Pb Zn Ag As Au Pt
ppm ppm ppm ppm ppm ppb ppb

_.~-~.~~_.__._. .
B <50 <25 <tOO <0.5 <to (5 <5

E 50-100 25-50 100-250 0.5-2.0 10-30 5-10 5-10

A >100 >50 >250 >2.0 >30 >10 >10

12

B - background
E - elevated
A - anomelous

Selected Element Thresholds, ELs 22/87 and 21/87
(Cromer, 1988).

Teble 3.

I
I
I
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I 999.46.08.05731 17/10/J 18501 I 2 OF 2
TUBE S....PLE

Aq .•.i A~.' PtNo. No. Cu Pb Zn - ~ .' A5I B.

-

I .-

'I
l 6 AS 02 430 3:: 245 <0. :: 5 0.005 0.006 556

7 AB 03 165 4C 130 <0.':: 12 0.005 0.019 191

l 8 AB 05 30 2:: 20 <0. :: 3 <0.005 <0.001 273

ll:
AB 06 30 6~ 25 <0. :: 58 <0.005 0.002 697

AB 07 610 7:: 110 <0.:: 210 <0.005 <0.001 730

J11 AS 08 75 2C 160 <o. :: 11 <0.005 0.001 322

<0. ::12 AS 09 165 35 90 8 <0.005 0.010 544

[ 13 AB 10 80 15 135 <0. :: 6 0.010 0.004 243

f 14
AS 11 105 35 135 <0. :: 8 <0.005 0.002 206

15 AS 12 120 25 120 <0. :: 7 <0.005 <0.001 114

r 6 AS 15 630 25 90 <0.5 4 <0.005 0.009 265

• 17

.l18

, 19

(20

1
21

22

123 DETECTIO~ 5 :: 5 o. :: 1 0.005 0.001 10

UNITE PPI" ppr24 PPM PPM PPM PPM PPM PPM

l25 METHOC 101 101 101 101 114 313 311 401
R ... In i0oi 0 111«1 ' ., ,

...
I
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Regional, conceptual analysis and review of available gravity
and magnetic data in the Smithton - BalfoLlr region ,of north west
Tasmartia was undertaken to provide an overview of this little
underst(Jod region. In the absence of unifor"m or detailed mapping,
some perspective or, structure, str"UctLIF'al con"trcJl, mirler-alising
sources~ poterltial ~lost r'ocks and prospectiv:ity was sought in
broad terms. 8\Jch perspective j.s 11ecessary if a reasonable
explorat:ion and relinquishment pr'clgramme is to be accomplished.

Although ttle ejata sets, especially gravity, leave something to
be des:ir"s(j al~d should be upgr'adelj in the near" futur"e - it is
clear" that establistled miner-alisation f'ldS a locus at Balfour.
CIJpper and tin Inineralisaticlrl near Ba:Lfol_ll'- t13V2 always appeared
erligmatic and, as a I~esult, tho pr-ospectivi'ty [Jf ttle area has
not beerl app~eciate!jB The pr'2S2rlt w(Jrl< stlOWSi tt,at the
mineralisation can be readily e>:pJ,ained tlut tIlat tt'le s'tructlll~al

settirlg is conlple:~.

The available data cannot r'esolvG details of tt'le cupola or spine
which projects from 'the Pieman granite toward Mt Balfour but
this mass~ at some 2 km maximtJm depth~ hal; contr"olled most of
the mirleralisation rlear Balfour. E-W fracture systems rlear its
nor'thern tip have also played a part in the location of vein
systems. Tin mineralisation app~ar5 to be directly related to
the nClse of granite while t~le copper prOSipects are aligned
alorlg a fracture system which is sympattleti,c to a major thrust
arid whic:h lS minerali!;ed in the ~egion wtler-e the granite has
intr-udc(:1 rocl~s of the Smithtol-l Tr-ougll berleath t~le over-thrust
Precambl~iarl Temma 52q'Jencs.

,Material!s of ttle Smithton T~oughexterld west e)f BalfoLlr' but are
concealecj by Llp 'to 3 km of PI'-eca!nb~ian rocks. All Llilits are
folded consistently with the patter'rlS wtlic~l carl be inferred from
the e;:po~ied part of the Tr-ough but the overall thic~~rless of the
Trougll !;ection is rarely rnore than 3 km. Mafic rocks, basalt and
spj,lite~ e>:tend right across ttle Trougl, but the data indicate
that those roc~~s ar'~ rarely massive or pr'e!ient as ttlick piles~

It has been corlcluded that the Balfour- ar-ea is highly
pl~ospec'tlv2 arId t~lat potential for a substarltial blind deposit
e>:i,5sls; either tin or- copper-'gDld. The presence of concealed
Trough I-Ol:ks, irlcluding dolo,n:iie!3, offer opportunities; for
replacement deposits as well as vein de~losits. ArlY 'fi~ee 'ground
in ttle BalfoLI~ al~ea should be claifT18cl immediately.
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The Balfol,1r" Trowutta area (Figure 1), indeeej much of the
Srnittlton Trough, has attracted limited previous exploration.
Little mirleralisation is ~(nown outside the immediate envil~ons of
BalfoLtr bLt"t traces of exotj,c arId precioLls nletals have been
recorded 'Fr"om the rocks of, or adjacerlt to, t~le "fr'·olAgh.

Aureole ReSOIJr-CeS has acquired, EL 21 and 22/87 (see Figure 1)
wi'th special emphasis on precious metals althoLJgh it was thought
there rnay be 50lne poterlt:ial for base ~eta:l5.

T~18 initial pl~Dgramme Ofl these licellces has been directed toward
a bettej- understanding of strl_lc:tural se~ting and general
di,!:~,.I~lr·i.buticjn of min.E.·r"alisi:3:tiCJn. This l'-epCJr-t for·m-:.; a slignificant
parol of SLtch appraisal. Gravity and lnagnetic data have been used
to formulate an aS5Bssment of potential sources of
Ininel~"ali~~atic)n, rlatur'e of primar'y structtJ~es and fr'acture styles
t ..1.rrd pC? 1.: t (-,:'1'"" n::; ..

Geological cont~ol and mapping in+ormatiol"l tends to be patchy,
!::Jld 01'- of cioubtful r-(elir.:;.h:i.lity (£~~g~~ WilliC:lITls and Tur"ner,
1973). Significant geophysi(:al or 5tl~uctural corltributions have
beer\ dependent on magnetic or gl~avity data. Bishop (1986)
prclvided an outlirle of magllstic coverage, tests of data
presentation and a description of principal arlomaly features.
Leaman (1988 b) combined t~lis in'formation witt'\ the TASGRAV data
base to gener-a"te a fi~st order view of cr-ustal structures and
Pl~ecambriarl and Lower F'alaeozoic I-elationship~; in NW Tasmania.
The stucjy repor-ted here is built 011 that fCUfldation.

This IP"eport provides a regional analysis relevant to both
licence areas held by Aureol~ Resources and the treatment was
int~~d2tl to assi!;t appraisal of featLlres within the held a~eas.
"It also contains specific commerlts on those features which are
o,f partil:tJlar impor'tance to t~le prospe(:tivity of El 21/87.
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The magnetic: data used were acquired by the BUI-eau of Mineral
Resources to specificatiorl!; cDfnparatlle to those of Tasmanian
MirlEs Department 5Ur-Yeys in western Tasmania. L.irles were flown
E-W witi, a spacing of abol~t 500 Rletres and a groLlnd clearance of
150 metres. The sample spacing is of the orde~ (Jf 50 m. Su~vey

detaiJ.s ar,d a range o'F pl-esentat:iIJrlS of tt1e magnetic field have
been giver\ by Bishop (1986). E:{tracts fr·om thj.s compilation are
ShlJWn ifl Figures 4A and 4B. T~le' rel-ief preserltatlon provides an
indication of trends an:j key feB"tul-es while the cQnt()UI~ maps
o·Ffer' a srnoothed qlJantitat:ive oLltl~ne for evalLlatic)["l.

A clealPel'· pr-esenta~iorl CJf anomaly ct,ar-ac:lei'- 15 provided by the
profiles o·F Figures 5A to C. These samples, about 2.5 km apart~

of tt1e survey show ~lOW much the contour presentatipn~ and its
griddirlg bias~ have filter-ed SorTie important cl,aracte~. A subset
of these fJr-ofiles, based on each fOLl~'th or fifth observation~

have .been used for ~egi(Jnal modelling. This has limited
reSOllJtj.orl of near sUI'··face features but SLICh detail is not
justified so early in a regional progranlnle OJ'- e~:plor'ation and
cal,not, irl any event, be pr"operly assessed Wlt~lout B coarser
iramewor'k and evaluation o·F major geo,netric: arId !50UrCe effects.
Bishop (1986) has (]fferec1 little infor"matiQI' G'f tt,is type which
might ass:ist structural evalLlation.

T~le gl'-avity data L1sed WEr-e e,:tracted from the Mirles Depa~tment

TASGRAV (iata base (Richardson and l.earnaJl, 1987). Ttlis area has
not been favoured by arlY !'-ecerlt surveys and coverage is
I~elatively poor. Most stations were observed 313 part of the BMR
statewide tlelicopter- sur'vey of fifteen yeal-s ago. The station

< ,

spaCl·ng IS of t~te order of 7 km. This natlJr'ally limits
'defilliticln and resolution o·f sour-ces anti str-t1c:tul-es. Figur-e 2
has; been 1~8produc:ed from a Mines Departlnerlt cOfnp:iJ.ation prepared
·for- the I-lew volume of t~le Geology of Tasmal-lia and~ although
slightly !snloothed, provides a regional outlir18 of the gravity
fi.sld. 'The data in this forin was interpr"oted by Leaman (1988 b)
to genei-ate a view of the Smith'lorl TrOlJgl1 arId t~le natul~e of the
acfjacer,t Precambrian roc~~s.

The r'egi(Jrlal in·terpretatiol' sugg6sted that tl"le rocks_ of the
Smithton Trough were gel1tly foldecf and never RIClre tharl 3 or 4 km
thick. This est:irnate was a I-efinernent of work by Richardson
(1987). The Pracamtlr-ian roc~:s to the east form a crustal unit of
siliceous basemellt style while thos;e nearer the coast (west and
north west of Balfour-) which appear similar at surface are
certainly different on crustal scale. Two solLltions have been
offered ·for this enigma; a varied but rlot exposed denser- and
Inore magnetic lithology, Dr the sllrface materials are not
r"epresentative of the Pr"scambriarl of the area. No Tasmanian
Prec:ambrian rocks pos!sess tt,e combination of magnetic and
den5;ity proper-ties requirecf and it has tC) be corlcluded that the
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sUI~face roc~~s a~e atypical"of tt18 section. The possibility that
these were overthrust on the ro~ks of t~J~ Snlithton Trougtl was
fficJoted blAt not establist'ted. T~le style of structure implied was
describpej for similar bLtt slna:ller Precambrian blclCks at Cape
EOI"'ell (Le~mc:\n, 1988 2,).

~WD othel~ issues are relevant to the preserlt S"Llldy. Leaman (1988
b) j.ndic:ated that tt18 present gravity data~ in tile for"mat used,
COLlld not resolve with certainty any granite<s in the Balfour
area 311d thus the tin minel~alisatiDrl ther'e may be anomalousb
(TI-le format was derived from Figure 2 and rIot raw data.) The
gl''' D'5::' , r-egional ~5t~udy, hO~'l/0"~V(2r-, alsCl de·Fined a gen1aTal
il"ltegrate(j form for the MClho aCI~DSS NW Tasmania and this was
sllbsequen·tly chec~(ed and r"efined i.ndepet"ldelltlyu This concept was
tl·'E~!l prE·.~:::;ented .~~:; Mant 1 e 88 (Leaman, 19EJ8 c:) and may nOll'J be used
to gene;~ate the crustal componerlt of the r-egional field.
C21c:Ll]ati(~n of this cO~lponent essentially freQs the residual
fr-om aJ.l effects other- than shallow geology Clr granites and
Ineans that the pr·jJcess and reliability of interpretation is
tl~ans·Formedn The r-esidual map generated for the stations in the
Smittltofl Balfour area is pr·eserlteci in FiglJre 3. This ~Iap forms
the basis of the present interpretation and contains no crlJstal
component.
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FEATURES OF THE POTENTIAL FIELDS

This brie·f commentary sLlggests thclse ·features of the fields
which appea~ IlnUSIJal DIP' (J·f geologic:al interest and which any
sati!5fa(::t(Jry irlterpretatioll m:~st evalLlate and account. SC3me have
dir"ect lithc)lclgical or ·For-Illatlorlal or-igin bllt othel~5 may be
ge(:lmetril:. Explanatjon ai,d aSS2 l;!;mellt may f"oveal ttlDse elements
w~lich ar-G abnor-mal, and (J{ e}:~)l(Jr-a~ian IntereS"t.

T!le gr-avity field presented In FigLlr"e ~ CClfltairlS few high
Bmplitt.lde Ol~ high fr"equerlcy features since fha station spacing
is COar!3e. There are four principal elements. A strorlg NE-SW
gr'adient bisects t~le ar·ea~ 110I-tt1 of it the field is generally
positivE and but is 11egative to the SIJI.lth -- until the Arthur
Lirleamellt is appr-cJBclled. It is stroflgly negatj.ve south of
Balfour ancf the~e IS generally rio e(~lJivalerlt mas5iive positive
·featur·e. The 5;tr-()rlg gradient rlear" t~le coast at 5415 000 mN can
be associated with the nor·the~n bOLlndal~Y of the Pieman Granite
but ttle lesser' continuation of this g~ac~ient lies within the
Rocky Cape core bLlt s:i,gnifi.(:antly east cl·f a line of small
Rlagnetic arlomalieg (see Figure 4A'.
A nlore stJbtle NW--SE gradient also bisec:ts the area but the
effect is only obvious near the intersection with t~\e Arthur
Lineament south east of Balfour·. Rocl<s of the Srnithton Trough
arId the coastal Precambr-ian ITlater-ials west of them present
conlparable anomalies~ This patter·n is disturbed only near
Mar-rawa~l and at Edittl Creel< The lal~ge positive anomaly near
Edith Creek has a rnaglletic arlalogu2. Both are localised. The
gerlqca! l'-2S~)Onse of the Temnla·or COB!3tal P~2cambr-ian rocks can
be GCJntrasted with that of Rocl~y Cape core r·dcl~~3 which present a
sljgtltly 1·'legativE anomaly. S].igi'ltly 11ega1:ive values Alre wholly
(:(Jrlsistent wIttl l~rlclwll (jel1sity irifornlatior\ w~lich !stJggests a bulk
den~;j.ty elf about 2.65 tl cu m for- ·lllGSe ~oc~~s. I~egative values
~esLllt fr(~m Llse o·f 2.67 t/cu nl in the BO(JQlJCr reduc:tion.

T~le fcatLlr-es of the magnetic fj.eld ares best viewed in Figure 48.
The rocl~s of the body of the Smit~ltorl Tl~ough are essentially non
ancJmalc3us alttlOlJgh~ impo~tantly, "the field j.s not ,Flat but
in(:reases westward. This proper-tv persisits to the coast~ at
least. The major anclRlalies sDuth of Smithtorl arld north of
Balfoul r

. can be related to a sequence of mafic volcanics. Some of
ttle larger anomalies NE of Marrawa~l are of similar ol~igin" No
ready e~:planation 15, however~ possible for the features within
the coastal Prec:ambrian blocJ~ or the more subtle alignments
within the R(~cky Cape Block. The OpP(J!3illg ctlaracter of the
trends is stressed by this presentation.
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Sl~bjectjve assessments of tl~ends, offsets arlcl alignments evident
in Fi{~Ui"'2~:; 2~ :=':;, 4?~ and 4B havE-? bf?en ccmpi.lE:·ld lrl F~igur-e 6~ The
clBarest prs!5entatiorr of marlY featL;r-ss i·f offel-ed by the relief
View [)·f the magnetic field. There is little evident in the
dErivati-/E' fClrmats pr'(Jvidf~d by Bi:~hop (1(?86) ti'Jhic:h l!:i not
apparant irl Figure 48. The gravity data lac:k equivalerlt
defir"litilJr1 blJt rnajor ele,nents can be ~ecorded. Some features
appear offset from magnetj,c featyres. The separation may be real
or it :nay refls(:t up to 3.5 km error in plottirlQ position due to
cc~arse station spacings. Most weigJlt has therefore been assigned
to magnetic featLlres lrl all subsequent discussion and
cOllcl\Jsi.ons but it must be noted that the gravity data do
reflect major structural or lithological cttanges even if
imper-fe[:'~]Y located.

Ttle peal· r gravity--nlagnet:ic featlJIP'e near" Editt1 CI~e2~~ occupies a
cl'-itical position. Tl"le exposed mafj,c volc:allic: suite is
distingl.Jist,able as a wh(Jle arId Inany menlbers can also be
recogrlised. Not all of these ar-e stlDwn il"\ Fig(Jre 6.
It 'LS clear that dyke swarms within the Rocky Cape Group to the
east of BalfoLJr ~eflect a per!5istent trend set and thE E-W
i8at\~res !Tlapped near' Balfol~r are related to gross 5t~IJctural

CDITtr-oI s.

GRAVITY INTERPRETATION

Seven profiles we~e randomly selected which encompas~; all
signific:arlt aspects of the f'esidual field. Resolution is
rest~ict2d by assLJmptions ab6ut densi·ties (not especially
critical ~lere) and ~overage. The data have proven so valuable in
thei-l- im~)lj.cati(Jrl that this interpretation represents the
ma}:imLlm reasonable extr-action of infor"lnation.

I~ range c)·f optiDi'lS has bQ[~n t.E.'str::?d in each CC:l-:::;C~ until ..30 unifcJr-m

density pat~ern was 1'-eccJvered w~lic~l alsrJ gSI-ler-ated consistent
relation~ships blJttl irl geolc]gical terrJIS 31-1d stlift parameters. The
latter ar-e shown in the upper- r-ig~\t of each figur-e. In this
study a differential betweerl obsel~~ecl dncj call:ulated profiles of
one- ml3al was noted. This is wholly'believable since the residual
(obs) profile was created using the cru!;tal stlape and excluded
the regioflal effects of ocearl water near'bYM TI-~e e'ffect of water
anl(JLlnts ·tt] ab(J!Jt 1.25 mGal In this alr·ea.

Line 320E (Figures 7A and 78) tackles tile prlJblems of the
western F'I-ecamb~iarl bloc~~ and the Inajor negative anomaly south
of BaJ.fol\r. Ttle mass balance depends Ofl flear neLJtr-al Precambrian
responses and a continuity of Smithtorl Trough materials. The
bul~~ density of the latter can oilly be estimated at this stage
in the abserlce of reliable sampling and property dete~minatiDns.

Two sol.utions have been offered. Irl each case itis clear that
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the I~o[:ks of the Smith·ton Tr-ough must be cor,tirlUOUS and that the­
westerrl Pr-ecambrian (solJth of Marrawah and east of Temma) dip
shallowJ.y over' them. Tllrusting is the only solutiony
A bulk contrast of about 2.76 t/CIJ m has beerl assumed for the
TrOlJgt, sequence. This 15; based on tile estab]j.shed mafic and
dololnitic content. Each o·F tt,ese litllo1ogias cOIJld be expected

-to possess bulk densities In e~:cess elf 2.80 t/cu m and any
il'ltel~bed(jed mudstones or shales in excess of 2.74 t/cu m. The
va]IJe llsad may thllS urlcjer"state the contrast and overstate the
thic:kness l:,f sectiorl, but tt12 f(~I~nl o·f the soll_ltlorl is r'elatively
unamlJ i qUOLI'='3"

The dl!;tirlct step il1 anomaly nea~ 543ClN, tt,e site of
inter'section of NE-SW (]r E-W trerlds (S80 Fi.gLJr-e 6) represents
o"f·fset (Jf the tr-ot~gh secticJn (FigIJr"e 7A) [IF its absence (Figure
'78). In eittlEl- (:ase t~je ultimate Ilsgative d2lJI-ession south of
5410N carlrlot be e:{plained by other than a large negative
contr-ast or rock volume and the 2):tension of ·this line onto the
Piemafl G:-anite leaves little doubt as to the origin of the
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No solutilJn could be {ol.tnd
lAsj,ng granite alone in t~le

section (Jr a dense metamorphic

which explained ·the anomaly forms
absence eithel- of continued trough
halo.

I
I
I
I
I
I
I
I
I
I
I

LirlB 330E (Figur-e 8) r-einforces these comments for a profile
more dis·tarlt fro'" the apparent granite. It does appear that
eithsF the gl-anite is dominant at this easting or the slab of
OVer"ttlrust rnaterial is terminated. The grarl:ite is certainly
overpowel~ing but it WOllld be po~~sible to find solutions
compar'able to Figures 7A or 8 although ttlQ volume of Trougt1
mater-jal WOllld be mllch reduced and the gr"allite interpreted at
shallowel p

, depth. Improved coverage is reqlJiired for complete
~esQIL!tiorl of t~li5 problem. The 5~lab 'for-m o'f tl-Ie Trough section
north 0'( BalfolJr reflec·ts; or'ientation of the profile along a
fold, axjs and consistsI1t l-,esidLAal values. The thrust is much
steeper' irl ttlisi regiorln

Line 340E CFigllre 9) preserlts an obliqlJe view o·f the rocks near
ttle margin of the Smithton Tr'ougtl and the large arlomaly near
Edit.h [:I'-('~~Elk Th(~ ~~iE~cticln c~cJnf:ir"-ms the ~>ubt"lc} n£~cJ,::..ti\'e cDntrast
of tilE' Poc ~~y Cape Gr-'pup basement (avaj. 1 a.b"l. e c.1€:,tel'-mi nat i. ons
suggest a maximum density of 2.65 t/cu of) althclLlgtl there is a
cont~-as·tjng and i.ll-defined derlsel~ c:CJre. The contellt and form of
the rna·fie volcanic sectiorl cannpt be ~e~iolved in detail but
ther-e a~e alternations of massive, high density members and the
densest accumulation is in tt1e Edith Cree~, -- l-rowlJtta area.

Line ",4:301".1 (FigLWf' 10), althClugh mot i.deally I Clcated wi.th
~espect tel the gl~anite ifnpl:ied beneath - or SOLJth of - Balfour,
nevert~lele5S confi~ms the implications of lines 320 and 330E
(Figures 7 and 8). A steppe(j, overthr'ust slab of Tr'ough seqLtenCe
is present and possibly irltr"uded by the granite. The general
fOI~'m of the prafile reflects t~le nearness o·f a large cupola or
spine and is not r"elated to arlY subtle variatiol1s in Pr"ecambrian.
rocks. The implied gl-anite density of 2.62 t/cu m is consistent
with a typicCl.l Dpvoni~':lrl c.\d am('.? 1 1 itE,l (Jr- "tin l' gIP·a.ntte. The abrupt
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Although the anolnaly
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CIne 544C1N (FigLlre 11) s3rnples t~le appa~er~tly r,arl~OW closure at
tl-le sout~l end of the Smittlton TroLlgh. The frJrm o·f the anomaly is
clear"Iv independent of the exposed materials, notably
Precambr-ian west at 324E, and related to 'the shape (of folding)
o·F ttlE TroLlgh section. Ttle deficierlcy east o·f the margin based
01"\ mapped limits indicates a possible mapping flaw, a faulted or
very !~teeply dipping mar"gina! contact for at least 200 m. The
discussion assumes a reasonable validity for- t~\e data set arid
l:ont(]urs based on it.

Line 5450N (Figure 12) confirlns the gene~al for'm implied at
54·40N and te~;ts the possibility of a steeper margin near 340E.
The nlodel also pr'ovj.des a more St~b5tantial test of the thru5t
concept. The model also includes a test of ttlS effect of the
Middle/Upper Cambriarl rocks of tt12 !~yrlcline axis as exposed near
Chr"i,::;tmas Hi 1 l'::..u Thf=,S~=- mDdify b";''l,,,;al df::;,pth (·?'stirnates by abou_t 200
m. No o·ther 5ti~atifj,cation can be inferred wittl l:ertaintj using
extarlt gravity data. The FiglJre CCJmments a stra·tigraphy within
the Trough fold but deta:ils canrlot be resolved. The density
distr-ibution is compatibleu It i~~ clear that 50m2 of the model
bound'a~ies near SCluth Trowt_:tta a~e artificial ar'j(j that the dense
yolcarlic me/nber-s interfinger with the sequencE as a whole. Ttle
pl~eSerl(:e of SllCh members and 2s·timates of ttleir- cont~ast a~e

only reliably noted where fold limbs ar-e ~;tee~Jly dj.pping and sub
horizor,tal IsitLJatiorlS clf'Fe~ Ij.ttle sc:ofle {Ol- resolution,
especially wherl data spacing with respect to the fold wavelength
l:~ CC)E,i~' s::.·") "

line 546(lN (FiglJre 13) l:onfirlrls tIle iRlplicationsi of lines 5440,
5450N 2fld shows ttlat t~le exceptional allomaly near Edith Creek is
related to a thicl~, steeply dippirlg, dense ma·Fil: pil,e within the
Tr-ough saquerlce. The pile is tightly foldecj and may not persis
far- t(J the west (see also commerlts above). TtlO !5fnall fold shown
rlear the contrast contact is an esserltj.al elemerlt of the model
and the style of st~uctul-e near the prima~y trend intersection
BJld -pj.rlc~l pCJint between Roger Riv21- and Edittl Cr-eeJ:: (see Figures
LJ·A, E/; 6) d

The ot)sel~'ved anomaly is exceptional and localised and
for-·turla·tely basec1 orl some adejiti.onal cover-age. It can be
acce~Jt2d as a ~eal feature wtlose effect dimi.nishes rapidly to
tt'le nor-ttl as seerl in exten~;ions of ttlG data base. Proper
d2firlition of str'uctLtreS around ttl2 pinc~l poirlt arld the volume
of c1erlse mafic r'oc~~s is dependerlt 011 acquisltioll of additional
ob (;:;ei~' \/ c:( t. :i. Cln ~:> ..
TI"le Alodel also suggests t~la·t t~le dolonlitic sequerlces thin
rapidly onto the Pr-ec:ambriarl basernerlt but a steep margin may be
disgLlise(J beneath the sectiofl near Nabageena.
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MAGNETIC INTERPRETATION

Only fi~)lJr· Flfofj.lcs ~ere exarrlj.rled. Eac~l was ba'~ie(j orl actual data
(E=-W lirlcs) and 110 attempt was m3(je teJ gEI~2rate p~ofiles by
i!~te:'-~lQlat:iarl fr(Jm FiglJre 4A. Note that the inagnetic models!
profj.les are shor-ter than their gr-avity COUn"t2r"parts and relate
only to tt'le ea~iter·ll tlalf o·f ·tl-tG eqlJivalerlt g:'-avity "lodel. A
consis"tent 51-lift differerltial of 50 rlT is requlred to balance
all soll~·ti(JrIS with tt"je effective base level. clf the survey.

Lirl8 54:30~1 (Figul-e 14) contains four" fea"tLlres; a near base level
plate3ll to the east, a lar"ge dep~es~ion, two 5pi~~es and a broad
l'-is;e ·to t~le we~it.

The eastern base level ~esponse indicates that the weste~n

magnetic par-t - esserltially the mafi,c component ()F the Smithton
Tl-ough sequence - is te~,nirlated near 332E. The spikes represent
local 3nd p~obably very nar~ow SO~lrces (dy~~es or o}:idised
frac:tures) whose locatiorl may ultimately be crucial to
understanding of contre)l of mineral,isation.
Assessment of the low anomaly zones shows that riO source near
this section can gener'ate it and conlparison with other profiles
(FiglJre 5(:) irldicates that the effec·t is a qeclfnetric response
from SDUI'-ces e>:posed to t~le nor-th.

(Figut'-e 15) sanlples the volcarlic sec:tion and shows
abollt half o·F the section at this nortlling is either

volcan:ic. The erlvelope ir'ldicatecl~ arId folded irlto the
based on response limits. ~lD c:orltinuity can be
withil"l the eas'l--dippirlg lirnb but the bulk contrast
sigllificallt mafic content and j.mplies continuity or

over~ap o·f saine mafic mernber-su

Line 5~5i)~1 CFigLlr'e 16) whict, sirrlples more of the Trough section
'l:han- the prE"v:;,oU:::;; linE? show:::.i thlJ.t r:;igni'Ficallt mafic units do
pel-sist aC!-CISS ttle fold. 'The crude s~lape nlodel1ed could be
refilled bLlt the mismatch has been pr-esented in order to
demonstlr'ate just how~ and how mtlch~ sour'ces rela'led to observed
patter'ns in the field - even w~len sub horizontal and not easily
resolved gr~vimetrically. Note ·that at this n(Jrttling the mafic
sectiorl i~; at least two thirds massive~ magnetic volcanics. A
clea~er- view of ttl8 variatiorlS in flow content~ volume and
resporlse can be gauged from th~se models and comparison with
pr'o'files (Figures SA to C). The features (]f Figur'es 4A and B can
thus be conver"ted into surface mapping guides for e;{posed
volcanicr; and substantial igneous member's.

Lir12 5460N (Figure 17) tl'-ansects tile sequerlce near the
stl~uctul'al constl~iction south of Edith Creek (S80 FigLlr'es 4A~ B;
6) and IJrovi[je~ a br-oad assessment of stl-uctllr'al form. The model
provides an indil:alion of ttle erlvelope cClntaining mafic rocks.
Although the profile fit IS icnper-fect near 338E (it is
equivaleflt to that on pi~ofile 23El(), 2.5 ~~m south - see Figure
5A) tl-lS gerler-al 5;ty].e is evident. Tha't such a solution should
fit the adjacent profile fIJF·tt,er re,nl]Velj fr-olll the structural
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STRUCTURAL INTEGRATION

'T~le large magr1etic anomalies and mass anomaly n()~th of Trowutta
arld west ar,d SOL\th of Edith Creek are related to a massive pile
of volcanics or a f"elative absence o·F illtercal.ated sediments.
The observatiorl o·f resporlses west o·F the DIJck River Fault at
Edith Cr-ee~~, and to a lesser extent near· E~(berg Cree~(,

refJreser,ts offset and tight folding near the fal.lIt. In each case
major" CF"OSS structures Dr inter-sections are et;tabli5~led or
infel-red (see al!io trends, Figure 6).

Both data sets are consistent wIth a thrust solution for the
wester"n Precambrian ~ocks and for continuations (Jf the Smithton
Tr'ough to the SW. It is certairlly not a closed ()ff or' pinched
out strlJctLlre near Balfour-. T~le Tr"ough secluerlce is folded and
the patter-rl of folds impliedj is 5uggesteci in FiglA~e 18. Ttlis is
consis·terl't with exposul~es arld shows t~lat t~le d(Jrrlal structu~es

no~th of Mar-r-awatl lie 011 a plLlilgill9 anticlirlal a::i9 which
persist benea·tt, ·the thr'ust bl(31:~~. Figul~e 18 also suggests the
thiokness of the thr-tJst cap.

AlthOlJgtl the data, meth(J(js and nlodel!5 wtlich dre ttle basis for
this diagram are not ideal they de show that the thrust surface
is ir'regl_l121~ arId p~obat]:ly fa\Jlted elr folded. T~le changes in form
of ttle sur"face can be cor"r-elated with major trends evident in
all data (c:orQpa~e Figur'e 6).

Tile p~eserlt worl( made possible by the availability of a sound
rG~1ion,·3.1 ~:;epai'-ation MantlE.' 88 (L.(~ami.:.),n, 1988 c), has
establishe(j that the Pieman Grar)ite exterlds into the Balfour
region anej ir'ltlr'u(je~; a corlcealed e}:tensj.on of the Smi·thtan
TlI-c/ugh.

Relatively ,nodest magnetic trends or' al:ignalerlts of anomalies can
be related to discorltinlJities within the ove~thl"'Ljst block or- the
concea12cj seqtJerlc:e and indicate alteration or some fr-acture
systems. 'fl"lOSe featuFes a~e t~IUS valid indicators of flLlid
transfer' ~ncl several are obvioLAsly aS50ciats(j wittl the limits elf
t~le gl-arlite spine.



I
•

69G033

I
I
I
I
I
I
I
I
I
I
I

11

D ISCUE;S I DN
MATTERS SPECIFIC TO EL 21/87

The pr-eSO;-lt inter-IJJ'-etation changes COflsidel-aolv any pl-evious
aSS2ssmer-lt IJf tt1e prospec:tivity of the Dalf(JI_lr reg:ion. T~le

somewtlat erligmatic tr-ends of copper and tirl pr-ospects west of
BalfolJr are wholly e:{plairled and placed in a prospective context
"For thE fir"st time.

The tin Inineralisatiorl is clearly r'elated to t~le pl-otr'usion from
the Piemarl Granite. Thi~; extends at leas"t a ·far- as Balfou~ but
extant data ~lave not ellabled definition of cupola forms or
identific~tion of structural loci LApan it.

Mafic and dolofnitic ro::ks of the 5rnithton Trougtl pe~sist beneath
an over·t~lr-llst cover- of Precambr"ian ]-ocks tr"anslated from the
west. The margin of the trough sequence, or at least the steep
sole of the thrLlst OCCUI-S a little east of Balfour. It is
prclbable t~lat t~\e granite has locally intruded SLICh materials.
ThiE; may lldve sigrlificant consequences for exploration and
tJPaget styles. The dolomites offer" excellent host conditions or
I-ep lac 2ffio'.::!rI t appOI'· tun:i. t i ("-]':; and '::>oml:-? t".:lf thE' ]. e~,;ser· ffii:..':l.gnet i c
arlomalie~s may flag such alter-ation._ CertaInly some fracture
systems appear- tel have been alter-ed and flOW preserlt a magnetic
si gnatur(::~_

Capper miner"alisation Olav be directly related to the granite and
an ap~Jr-opr-iate fracture system (NW-SE from an E-W intersection
west o"f Balfour). Or it Inay be ~elated to extraction of trace
c:opper f~om intruded mafics wt,ich have beel1 subsequently
concentl~ated" Again~ tt,e dolomites present optirllum ta~gets.

I Sui t.a.-bl E? {I'"actur-e E5.y::;tl::?mE;
presence of mine~alisation~

tlave been identified
must be examined.

and, gi.vI?n the

I
I
I

•

ThE' viClnity
and wcr-t.hy of

of Balfour must be considered highly prospective
detailed e:<ploratiofl.
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CONCLUSIONS

I RE~gi()rlE:l.1 assE:-!s;sment of -:::\vailablE-? gl-avit.y and mC':\gneti,c data in
the Smithton - 8alfou~ regicln has established that the

mafic vc)lcanics are cantj.nuDusacross the Snlit~l·ton Tr'ough,

most SLlbstantlal mafic accumulati(Jr'l!~ ClCC(Ji- irl the Tr'owutta
North r'sgion and may be mafic piles,

a.nel

beneath the t!~rust w~lich is

t.ightly
CJ'· f?C' k ,

possible mafic piles are
betweerl Rogel- River and Edith

e~:p(J'sed fold patterns persist
itself (jistorted,

"frOIJgll roc~~s extend to the SW beneat~l an OV81-thrust slab of
Precambriarl r(J(:~(S,

·thr"Llst is gerleF"ally lClw arlgle althougtl tt18 tlLgh 3flgle side
of the sheet may be developed a little east of BalfouIP

',

1I
I
I
I
I

10 Balfol_lr mineralisation can be e}:plaj,ned and that its setting
is larogely blind ancj highly prospective. There is scope for
large :jeposits giverl tile concealed dolomitic host potential.

Pieman GI'-anite extends into the Balfour IregicJn,

impressed fracture sets are either" parallel
aXi!5 (and mar'gin of the Rocky Cape GrlJUp
oblique to the thru~it. Tllere ar"e several.
features~ and many other critical intersectlorlS
strl~ctural, style or scale are related to these,

to the Tr"ough
bas(:?ment) or

l.arge sub E-W
or changes in

features arld trellds carl
fr"actur-e altel~ation,

m<...=I.I;Jneti c:
fl:tult':5 and

:1 ~=-==)sel'~

i rnp 1 j, ed
m[...... nv
"::'~. th

7

.9
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I
I
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gravity data base although the pCltential ()f t~le nlagnetic data
has not been e~:hausted. Thj.~; jntel"pretatiol't St1oWS, however-, that
the two meth(Jds ffiLlst be coupled if all aspect'; of; ttle structure
are to be de·fined.

I
I
I
I
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RECOMMENDATIONS

scope for improved r-eSOllJtioll usirlg t~le e>:tant

I
I
I
I
I
I
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It is thor"efcJr'e esserltial ·that the gravity c[)ver-age be irnproved~

A nOffil!101 statiofl spacillg clf 1 to 2 ~~m is t~le ma::imum desired
spacing {(31'- any use'ful resolution of the fOIP'm of the granite and
inter--;'-elated structtJres. Ttle pr-efer"reci spacing for infill
coverage leadirlg to target definjtion is about 1 km. 3D analysis
will be requjred for reliable iflter"pretation.

III view of the inlplications of the interpretation and. in
pay-ticular~ the existerlce of the granit~, concealed hosts and an
explanation for the known surface mineralisation at Balfour it
is clear that AIJreole Resources does not hold prime or
5lJf'fic:ierlt area fClr G}:ploration. Inspection of Figure 18 shows
that tIle important Mt Balfour area is unc:laimed. This should be
applied for immediately.
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