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EL 22/87 (Trowutta) of 183 km 2 (Figure 1 & Plan 1) was granted

to Aureole Resources Pty. Ltd., Winston Resources Pty. Ltd.

and Sierra Nevada Resources Pty. Ltd. on 15 November 1987.
Aureole Resources is operator.

The area comprises (guide only)

I
I
I
I
I
I

75.6 km 2

97.4 km 2

9. 1 km 2

1. 0 km 2

and excludes

0.7 km 2

1.2 km 2

22 ha

Private Property

State Forest

Crown Land

Julius River Forest Reserve and

part of Lake Chisholm Forest Reserve

Trowutta Caves State Reserve

Crown Reserves

Mining Lease 56M/85

I
I
I
I
I
I

EXPLORATION PHILOSOPHY AND OBJECTIVES

Aureole's primary target is to explore for platinum group

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

rocks along the eastern margin of the Smithton Trough.

Anomalous base metal and plat inum 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.

SUMMARY OF WORK COMPLETED IN YEAR 1

Activity in Year 1 has included

I
I
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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(b)

(c)

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, AQ, Au & Pt.

I (d) Petrological studies of selected rock types.

I
SPECIFIC SURVEYS

I Literature Review of Previous Exploration

I
I

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.

Salmon River

Ocean Mining

holes were

1969). No

An investigation of chromite occurrences in the

area, 10-12 km west of EL 22/87 was conducted by

and Exploration N.L. in 1969. Seventy-three

drilled, with two showing economic grades (Volker,
detailed geology was done.

Dur·ing the mid 1960' s, Pickands Mather & Co. International

held EL 12/65 over a large part of north-west Tasmania,

including EL 22/87. 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).

I
I

I
I

I

I
I
I
I
I

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 sediments and black shales. Some

tungsten anomalies around Trowutta were recommended for

follow-up.

•
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CRA commenced investigations in EL 21/77, the northern part of

which included EL 22/87. The target was shale-hosted lead ­

2inc 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), 2inc

(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

undertsken in the northern part of EL 1/77 (Weir, 1982). A

derlsity of one stream sediment sample per 2 km 2 was achieved.

Lead - 2inc stream sediment sediment anomalies were obtained

at Julius River [349433J (340 ppm Pb; 2,500 ppm Zn) and

Stephens Rivulet [280427 J (440 ppm Pb; 1,000 ppm Zn; 180 ppm

CUi 260 ppm Ni; 130 ppm Co), the latter being about 3 km east

of EL 22/87. An arsenic anomaly was picked UP in the Sumac

Rivulet area [372392J (89 ppm As; 480 ppm Ni; 107 ppm Co; 580

ppm Zn) and a lead anomaly (195 ppm Pb) was obtained from

Wents Creek [367445J near Lake Chisholm.

Follow up of the Julius River anomaly included detailed stream
sediment sampling, gridding, 'C'hori20n soil sampling and

ground geophysics. It was concluded that the anomaly was

derived from a disseminated source within the dolomite or from

minor shears (Weir, 1983). Resampling of the other three

anomalies failed to repeat the initial anomalous lead and

arsenic values.

CRA Exploration relinquished the northern part of EL 1/77 in

1983 concluding that the black shale sequences exposed at the

eastern margin of the trough are too thin to have produced

economic mineralisation from brines (Weir, 1983).

EL 10/79 was operated as a joint venture by CRAE and Mineral

Holdings Australia Pty. Ltd. (Anon., 1985). The southernmost

portion of EL 10/79 overlaps EL 22/87. The target 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 glt [410732J and 4.06

glt Au with 0.46 glt Pt [408726J were obtained from dolomite

chip sampling and, although resampling returned results of

onl yO. 04 glt Pt, the partners concluded that there was a

signi f icant gold occurrence in the dol ami tes. 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

just south of EL 22/87 (Dickson, 1985). The northern margin

of an altered Cambrian basalt produced soil geochemical
anomalies of lead (4.050 ppm), zinc (1,100 ppm) and gold (50

ppb) [340275]. 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, which overlaps EL 22/87

on the eastern side, to explore for carbonate-hosted

cassiterite (Anon., 1983). While several aeromagnetic

anomalies were investigated, one anomaly, which lies within

the eastern margin of EL 22/87 [423650], 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 22/87.

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

samples taken (McDonald, 1982). One gold value (17 ppb, fire

assay), three arsenic anomalies and one silver anomaly (6 ppm)

were obtained. EZ concluded however that there was no

association bet~een the ironstone body and precious or base

metal mineralisation.
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Evaluation of Regional Geophysics

Aureole has completed a regional interpretation of existing

aeromagnetic and gravity data over the southern part of the

Smithton Trough, with particular reference to the possible
mafic piles in the Cambrian sequence along the eastern margin

of the Trough within EL 22/87. The interpretation, by D.E.

Leaman, is included as Appendix 1 to this report.

The main conclusion of the study is that the combined gravity

and magnetic anomaly in the Edith Creek Roger River

Trowutta area is best eXPlained as a very thick, steeply

dipping, pile of massive basaltic volcanics. The accumulation

occurs near the intersection of several major structures. A

vent is implied. Leaman (Appendix 1) also infers rock

densities of more than 3.00 t/m3 for parts of the pile, which

may therefore contain ultramafics.

No other features of EL 22/87 were identified as having the

same prospectivity for mineralisation, although more gravity

data would assist in determining whether other thick volcanic

piles with possible ultramafics occur along the eastern margin
of the Trough.

Reconn"lissance Rock Chip Geochemistry

Thirty-nine samples including Cambrian mafic lavas,

volcaniclastic sediments~ vein quartz and carbonates were

Particular attention was given to the mafic volcanics and

volcaniclastic sediments in the Edith Creek - Trowutta area,

where Leaman (Appendi x 1) has indicated a major volcanic pi le

(and possible vent) is present. Samples 7-28 and 37-39 were

collected from this area (Table 1 and Plan 1). Samples 12-25

were collected on a traverse down Drive Creek.

I
I
I
I
I

collected from throughout the tenement.

descriptions and locations are presented in

locations shown in Plan 1.

Brief

Table

sample
1, and

I
I
I
I

Twenty-four samples were selected for assay for Cu, Pb, Zn,
Ag, As, Au and Pt. Original assay results are listed in

Appendix 2, and average assay results for major rock types are

presented in Table 2.

Table 3 shows threshold element values adopted for the main

rock types on EL 22/87 based on the assay results of this and
previous regional surveys (e.g., Weir, 1983).
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Copper Consistently elevated anomalous copper values were

returned from the Cambrian mafic lavas 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 during the present survey in the Drive Creek area at

[410615] and [406618] (Samples ATI0 and AT26; Appendix 3).

With the exception of anomalous copper assay for basalt on the

Sumac Road near the Arthur River [323454], all the anomalous

or elevated copper values were returned from tholeiitic lavas

and associated volcaniclastics in the extreme north of the

tenement, along Trowutta Road and near Edith Creek.

I
The highest copper value (280 ppm) was returned from a basalt
at [37{,575J.

I
I

L.ead mafic lavas and volcaniclastics from the Drive Creek
area near Edith Creek show consistentlY I __ ,vated lead values,

but only one anomalous assay (55 ppm, sample AT 21 at

[402612J). A dolomite near the Julius River bridge [344420J

returned an elevated value (40 ppm).

I
I
I

Zinc Most Cambrian mafic lavas and volcaniclastics are

elevated in zinc, as is the dolomite near the Julius River

Bridge [344420 J. A highly altered, ferruginous, Mn02-rich
sediment overlying the dolomite at the same locality produced

the highest zinc assay (1250 ppm) and a tuffaceous sandstone

in Drive Creek [404609J, the second highest value (275 ppm).

I
Silver No anomalous or elevated values were recorded; all

samples returned <0.5 ppm.

one chalcedony vein in

River bridge [344420J

all samples returned

The highest background

Cambrian lavas and

Arsenic With the exception of

Cambrian sediments near the Julius

showing elevated arsenic (13 ppm),

background values of less the 8 ppm.

values (5-7 ppm) were mainly fromI
I

I
I
I

volcanigenic sediments.

Gold A single anomalous gold value of 40 ppb was recorded

fro~ a composite sample of weathered basalt at the Sumac Road

at [337417]. Several mafic lavas and volcanicalstics showed

elevated gold to 10 ppb.

I
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Platinum Platinum should on average be more abundant than

gold in mafic igneous rocks. No anomalies or elevated values

were recorded. A high background (14 ppb, together with

elevated gold of 10 ppb) occurred in a composite basalt sample

on the Sumac Road [377417J. This same location returned the
highest gold value of the survey (40 ppb).

Petrological St'Jdies

T~lree samples from the former area are tholeiitic basalts and

the fourth a crystal-lithic tuff \oJith tholeiitic affinities.

All four show petrological similarities to the lower Cambrian

Crimson Creek type lavas in the Dundas Trough.

Sample AT32 is a relatively fresh sample of mafic lava from

generally weathered, fractured and possiblY brecciated lavas

in a road cutting at [337417]. The rock has been identified

in thin section as a boninite (Appendix 2). Its relationship

wJ,th the mafic lavas in the Cambrian succession including

the tholeiitic basalts near Edith Creek has not beerl
established.

I
I
I
I
I
I
I

Aureole has started a petrological and chemical study of

mafic volcanics of El 22/87. Petrological descr'iptions

five samples are available so far (Table 1 and Appendix

Four' of the samples (AT10, AT25, AT26, AT39) are from

FeB th creek Drive Creek ar'ea, and one (AT32) i", from

Sumac Road.

the

of
2) .

the

the

I
I

Boninites are rare in

described only from the

Trough.

Tasmania and have previously been

Heaz le\oJood-Zeehan area of the Dundas

trace amounts

are associated

Samples AT10 and AT26 (tholeiitic basalt) sho\oJ

I
I
I

of native copper, chalcopyrite, pyrite and

polished thin section. LOCEd,ly the sulphides

with carborlste veins, blebs and amygdules.

CONCLUSIONS AND RECOMMENDATIONS

galena (? ) in

I
I
I

Aureole, through its Year 1 activities of structural

geophysical i nterpretat ion, reconnaissance rock chip sampl ing

and petrology has not varied its exploration philosophy but

has upgraded the prospectivity of parts of the tenement.
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Leaman's geophysical interpretation shows that mafic volcanics

extend throughout the Smithton Trough but are thickest in an

upturned wedge or pile near Edith Creek. The volcanics appear

tightly folded along the eastern edge of the Duck River Fault,

which is a major regional feature. Precambrian Rocky Cape
Group rocks to t.he west are overthrust along the Marrawah

Thrust (Plan 1), and the Cambrian sequences (in a broad

anticlinal dome west of the Duck River Fault), continue to the

south and southwest beneath the overthrust Precambrian.

Significantly, the geophysical interpretation, although based

partly on sparse gravity data, suggests that in the Edith

Creek area, rock densities greater than 3.00 t/m 3 are likely to

occur. lJltramafics therefore may constitute part of the thick

accumulation in that area, and may extend further along

stri ke.

The reconnaissance geochemistry reaffirms the elevated base

metal values of the mafic lavas recorded by previos explorers,

and it may be significant that the highest values occur in the

Edith Creek area where the lavas appear thickest and a vent is

postulated. It may also be significant the the bonini te on

the Sumac Road returned the highest gold and platinum values

of the survey. The relationship between the boninite,

tholei i t ic basal ts and possibl e ul tramaf ics warrants further

investigation.

PROPOSED FUTURE EXPLORATION

Further activities in Year 2 on EL 22/87 will probablY consist

of all or part of the following

I
I
I
I
I
I
I
I

•

(a) Acquisition of further gravity data. Present spacings of
about 1 value per several km 2 are an inadequate base for

detailed interpretation. The proposed coverage may

extend over the whole tenement as part of a combined

survey on EL 21/87, or may concentrate on the established

gravity/magnetic anomaly in the Edith Creek area.

Detailed assessment of gravity data, coupled with
existing magnetics, over the Edith Creek area in

particular.
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The aim of Year 2 work is to investigate the detailed

str"ucturA.1 relation.s-,t'"dps-, between the var'lous mafic rocks and

possible ultramaf:i,G.?. leading to target definition for Year' 3

drilling. It,ls will test the concept tt,st copper-gold

miner'fLlisEJtion is associated with particular mafic rock

'facj.es. and that the anomalous platinum reported fr'om the

di.s.tr°:\,ct is !?ourced from bur'j.ed ultramafics associated with

the mafic .lava~,.

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

•

(c)

(d)

Detailed mapping and sampling of the tholeiitic basalts

at Edith Creek where the Year 1 work established

anomalous base metal values associated with trace free

copper and sulphides.

Mapping and sampling of the boninite on the Sumac Road.
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I T..ble 1. Rock sample descriptions, EL 22/87.

I
I

Locations are shown on Plan 1. OPTS" or "a" following

description indicates polished thin section or assay (Cu, Pb,

Zn, Ag, As, Au, Pt) respectively. Specimens indicated as
OPTS" have been petrologicallY studied (Appendix 2). Assay

results of those indicated a are listed in Appendix 3.

I
I
I
I
I
I
I
I

Sample No. AMG

AT7 <\.1161<\.

AT8 t,l161<\.

AT9 <\.10615

AT10 <\.10615

AT11 <\.10615

AT12 <\.05609

AT13 <\.05609

AT1<\. <\.05069

Description Labwork

10m channel sample in sheared, a
weathered, lithic tuff

10m channel sample in sheared, a
weathered, lithic tuff

5m composite sample. Volcani- a
clastics and chalcedony veins

Fresh, tholeiitic basalt with a, PTS
carbonate patches

Composite sample: vein quartz a
and volcaniclastic host

Weathered, amygdaloidal basalt a

Fresh, porphyritic basalt

Fresh, porphyritic basalt with a
amygdaloidal carbonate, trace
sulphides

I
AT15

AT16

<\.0<\.609

<\.03610

Tuffaceous sandstone

Weathered, amygdaloidal basalt

a

a

I
AT17 <\.03610 Weathered, amygdaloidal basalt a

chloritised, with chalcedony veins

I
I
I
I
I
I

AT18

AT19

AT20

<\.02611

<\.02611

<\.02612

Fresh basalt

Limonitic vein quartz

5m channel sample in weathered,
amygdaloidal basalt

a

a
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Sample No.

AT21

AMG

402612

Description Labwork

5m channel sample in weathered, a
amygdaloidal basalt

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

•

AT22

AT23

AT24

AT25

AT26

AT27

AT28

AT29

AT30

AT3l

AT32

AT33

AT34

AT35

AT36

AT37

AT38

AT39

401613

407614

401614

400615

406618

407613

32345(,

330456

337417

337417

337417

344420

344420

344420

374575

376578

374582

Weathered basalt

Moderately fresh, amygdaloidal
basalt

Limonitic vein quartz with minor
chlorite (?)

Fresh, amygdaloidal meta­
tholeiitic basalt

Fresh, tholeiitic basalt

Basalt

Fresh basalt

Weathered basalt

10m composite sample ­
weathered basalt

10m composite sample ­
weathered basalt

Fresh boninite

Dolomite with trace sulphides,
native copper (?)

Weathered, ferruginous siltstone,
claystone

Chalcedony veins (in siltstone)

Chalcedony veins and siltstone
(volcanogenic?)

Weathered basalt

Thin weathered basaltic vein in
siltstone

Crystal-lithic tuff

a

PTS

PTS

a

a

a

PTS

a

a

a

a

a

a

PTS



Average assay values for major rock types, EL 22/87.
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Average assays (range in brackets)

Pt
ppb

4

(2-6)

5

10

Au
ppb

(5

13 7

(5-40) (2-14)

4

5

As
ppm

4

(2-7)

6 4

(1-13) (5-10)

Ag

ppm

(5

(5

(5

65

Zn
ppm

125030

Pb

ppm

4015

100

Cu
ppm

51 25 50

(20-80)(5-40)(25-90)
4

1

1

4 180 43 149 (5

(165-200)(30-65)(100-275) -

14 140 35 120 (5

(25-280)(20-55)(35-195)

No. of
Samples

Table 2.

Dolomite

Tuffs.
volcaniclastics

Rock Type

Siltstone,

claystone

Limonittc qz,.
chalcedony

Mafic lavas

(mainly thol.

basalts)

" t. 'J.'v .......

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

•

I
I
I
I
I
I



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

" .._.,.- ..",,_. "--",, " ~ _, OW~ .•.••. ,,-_. " __~. _'·_·U_~·'~"_, _____·~__ .~._ ...._._----_. '" '. __._•..-~-- , ---.~~~....,_._-,.,.--, .. -_.-
B <50 <25 <100 <0.5 00 (5

E 50-100 25-50 100-250 O. 5-2.0 10-30 5-10

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

,,46' ,0 ...., ..

Table 3. Selected Element Thresholds, EL 22/87.
B - background
E - elevated
A - anomalous

)10

(5

(5

)50

Pt
ppb

)10

5-10

5-10

Pt
ppb

Pt
ppb

25-50

730017

Au
ppb

(5

)10

Au
ppb

)10

5-10

5-10

)10

<5

As
ppm

As
ppm

)20

5-10

8-20

Ag
ppm

)2

Ag
ppm

1-2

)2.0

0.5-2.0

Zn
ppm

Zn
ppm

(50

) 100

)250

50-100

100-250

<10

)20

<25

)50

Pb
ppm

Pb
ppm

10-20

25-50

)40

Cu
ppm

Cu
ppm

(20

20-40

A

€ CARBONATES

€ SEDIMENTS

E

B

€ LAVAS, VOLCANICLASTICS

A )200

E 100-200

B <100

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
'I
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Regional, conceptual analysis and review of available gravity
and magrl0tic data in the Smithton - Balfour' regiorl elf north west
'Tasimania was unde~taken to pr"ovide an overview of this little
understoo(j r-egioll. In the abserlce of uni·Porm or detailed mapping
some peF"speclive on structure, structu~al control, mineralising
s(Jurces, potential host rocks arld prospectivity was sought in
br'Cl3d ter-ms. SllCh perspective ,is necessary if a reasonable
e:<plol-ation and reliflquishment progr'amme i!i to be accomplished.

A],thoug~l the data sets, especially gravity, leave something to
bL~ dE~sir-~d and shoLllcl be upgr'ad<-?d in the n,e.:u- futur-e - it is
clear that established mineralisation has a locus at Balfour.
Copper' arid tin mineralisatiorl near 8alfour have always appeared
enigmatic and, a~ a ~esult, the prospec:tivj,ty of the ar"ea has
not been appreciated. The present work shows that the
minel~alisation can be readily e>:plained but that the structural
setting is conlplex.

The available data carlrlot resolve details o·f the cupola or spine
whic~l projects from t~le Pieman gl~anite towal~d Mt Balfour but
this; rnass, at some 2 km maxi,nurn depth, has con·tr'olled most of
the miller'alisation near Balfour. E·-W frac:llAr-e systems near its
n(Jl'-thel~rl tip ha'lE:~ a1:::;0 pll=\yt:~c1 -:.\ pctlr-t in thE:-: IDeation of vein
systems. Till minerali~;ation appears to be directly related to
ti'le nose of gi~arlite wl,:ile the c:oppe~ pl'ospec'l!; are align~d

along a fr-ac:tu~e system which is sytnpa·thetic to a major thrust
and which is rnirle~alised In tile regiorl wtlere the granite has
intruded rocks of the Smithton Tr-ough benea'th the ove~thrust

'P!'-ecanlb;~ian Temma seqLlerlce.

.Mate~ial!; of the Snlithton Trough extend west of Balfou~ but are
corlcealed by up to 3 km of Pr"ecanlbrian rocks. All units are
folded corlsistently with the patter'ns which can be inferred from
the exposeel part ()f the Trough but the overall thickness of the
T~OLlgh s8(:tion is rarely Inore thafl 3 km. Mafic rocks~ basalt and
spilite, e:<tend l'"ight across t~le Trough but the data indicate
tt1St t~12se rocks are rarely massive or ~)re!;erjt as thick piles.

'fllE Edith Creek-Roger Rjver-Trowutta r-egion IS e>:ceptional in
ter"'l~~ (Jf ttle vCllume of ,nassive basaltic volcanics and a pile
seems li~:ely. 'r~lis accumLAlation occur's Ilear- the inter-sectiorl of
severa]. nlajor 5t~Llctures and a nlajOr vent is Implied. Densities
j.n e::cess of 3.00 t/ClA m have been inFerr'ed fOI~ pal-ts of the
al:I:Llnlulation and it is possible that some Ltltrainafics might be
included. If geochemical stLldies in this ar'ea can establish
raised trace levels o'f e;{otic elements then the approximate
locatiorl of the source has already been 8stabl.ished. Further
al~alysis will, however, be required for adequate structural
appl'-i.·d ::;;::d •
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The Balfclur l-~owLttta area (FiglJre 1), inlieed much of the
Smithtcll'1 TI'-OIJg~l, has attracted limited preViOlJ5 exploratior1.

-li"ttle m:iner'"alisatioll is krlown outside the imtnediate environs of
Balfour bllt traces of exotic and pr-ecious metals have been
recor-decl fl'-om the ~OC:~~5 of, or adjacent to, the TrOLtgh.

Aur-eole Resources has ac:quire~ EL 21 and 22/87 (see Figure 1)
wit~l special emphasis on pr~cious metals although it was thought
there may be some potential for base-metals.
The initial pr"ogramme on these licences has been directed toward
a bett~r understanding of structural setting and general
distributiclf'l of mineralisation. This report forms a significant
par-t of such appraisal. GraVity anej magnetic data have be~n used
to fOJ~mulate an assessment of potential SOLlrces of
fnineralisatjoFl, natur-e of pr"imary structures alld fl-actul-e styles
and patter"rls.

Geological control and mapping informatiorl tends to be patchy~

old [Jr of doubtflJl reliability (e.g., Williams and Turner,
1973). S:igllificant geophysical or s;tructural cont~ibutions have
been dependent on magnetic or gravity data. Bishop (1986)
providelj all oLltline o"f nlagrletic: cover"age, tests of data
presentation and a clesCl'-iption of principal arlc)maly features.
Leaman (1988 b) combinelj this irlformation witt! the TASGRAV data
base to genera"te a first' order view of crLlstal structures and
Precarrlbriall and Lower Palaeozoic r'elatiorlst1ips in NW Tasmania.
The study reported here is built on that foundation.

This report provides a I~egional analysis r"elevant to both
li~~nce ar"eas held by Aureol"e Resources and t~le treatment was
inte~lded to assist appraisal of features wittlin the held areas.
It als(J contains specific comments on those featur"es which are
of particLllar importance to the prospectivity of EL 22/87.
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DATA

The mag:-letic data used were acquired by ttle 8UI'-83U of Minel'-al
ReSOI~r'ces tel specificatiorlS cotnparable to tll(3Se of Tasmanian
Mirles Depar-tment sur"veys in westel~rl Tasmarlia. 1.. ir18S were floWJ'
E-W wi"th a spacing of about 500 nletres 3fld a gr'(JL!nd c:lear"arlce of
150 metl-es. The sanlple spacil-lg is of tile ar'd2~ (Jf 50 ffi. S~l~vay

details and a range of pr"esentat:iorls uf the InaQiletlc field ~lave

been glverl by Bishop (1986). Extl~acts from this c:ompilation are
shown II"' Figur-es 4A ar,d 48. The' relief presentation provides an
indication of trends and key featlAI'-es while t~l2 cor,toul'- maps
offa~ a sm(~othed q\~antltative outline for evalllation.

A clear'er presenta~ion CJf anomaly character is provided by the
profiles of Figures 5A to C. These samples~ abolJt 2.5 km apart,
elf ttls Stlrvey show how much the contour presentation, and its
gridding bias, have filtered SO/TIe impD~tarlt character. A subset
of: these pr-ofiles, based on each fourth or fi·Fth observation,
have .been used for' regional modelling. This has limited
resoluticJn of near sur·Face featur-es but SLlCtl detail is not
jLlstifielj so early in a regional progr·a~lme or e}~ploration and
cannot, j.n any event, be properly assessed withDut a coarser
framework and evaluation o·f major g~O(lletric arld sour'ce effects.
Bishop (1986) has offerec1 little infor"matioll of this type which
rnight assist strlJctural evalLlation.

Ttle gravity data used wer-e e>:tl-a(:ted fr'om tt10 Ml.r12S Department
TASGRAV data base (Richar'dson and Leaman, 1987). Ttlis area has
not beerl ·Favour·ed by any r-eC8J-lt surveys and coverage is
relatively peor. Most stations were observed a:; part of the BMR
statewide helicopter survey of fifteen years ago. The station
spactng is of t~le ol-der of 7 kITI. This flatllrally limits
'defiJlitiol-l and resolution of SOlArces and str-uctures. Figure 2
has been reproduced fr-orn a Mines Derlar·trnent conl~):ilation prepared
for- tt18 r18W volume of ttls Gc()logy of Tasmania and, although
slightly !;nloottled, provides a regional Dutlille of the gravity
field. 'Vhe data in this form was interpr"eted by Leaman (1988 b)
to generate

l
a view of the Smithton Trough and tt~e nature of the

adjaesnt Pr-ecambrian rocf~s.

Th~ ~egional interpretation sugg~sted that the rocks of the
Smithton Tr-ough were gently folded and never- more than 3 or 4 km
thick. This estimate was a refinement of work by Ri~hardson

(1987). The Precambr-ian rocks to the east forma crustal unit of
siliceous basement style while thD~;e nearer the coast (west and
north west of Balfour) which appear similal'- at surface are
certainly dif·ferent an crustal scale. Two slJILltions l,ave been
offered for this enigma; a varied but flot exposed der\ser and
:nore magn~tic lithology, or the sLlrface materials are not
representative of the Pr"ecambriarl of the ar"82. No Tasmanian
Precambriarl roc~~s possess the clJrnbination of magnetic and
density properties re(luir-e(j and it has to be cOJ"lclLlc1ed that t~le
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sur-face r'ocks are atypical'of the section. The possibility that.
these wers ove~thrust on the r"osks of the Smithton TrDug~1 was
mooted but not established. The style of structure implied was
described for similar but 5maller Precatnbrian blocks at Cape
SOI'-ell (Leaman, 1988 a).

·-Two Dtt1el~ issues are relevant to the present stlJdy. Leaman (1988
b) indicated that the present gr-avity data~ in tile for-mat used,
COllld not resolve with certainty any gr"arlites in the Balfour
area alld ttlus the tin mineralisatiocl t~\er'e may be anomalous.
(The format was derived ·from FigLlre 2 and flot raw data.) The

grCls!:So, r-egional !:;tucjy, haWeVE?I'-, alsc.) de+ined a gE?ner-al
illtegrated 'form ·for the Moho across NW Tasrnania and this was
slAbsequentl.y checJ~ed and refined independerltly. T~lis concept was
then presented as Marltle 88 (Leaman, 1988 c) ar,d Inay now be used
to gellSl-ate the c~ustal component of tt12 r"egioflal field.
Calculati:~rl of this component essentially frees the residual
from all effects other- tllan shallow geology or granites and
In2dns ·that the p~ocess and ]reliability of irjterpr'etation is
trarlsfol'·meci. T~le residual map gerler-ated for the statidns in the
Smittltorl Balfour' area is preserlted irl FiglJre 3. Tt,is map forms
the basis o·F tIle present interpretation and cl~ntain5 no crus'tal
c:.Jmpcnent"
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FEATURES OF THE POTENTIAL FIELDS

fhis brie·f commentary suggests those ·Features of the fields
~...,hich €,tpp«::,It3.I"" u.nusua.l Lll~ nf geDlogical inter-r=:'s:.1: and which any
satisfa(:tory interpretation must evaluate and account. SeIne have
dir-ect l.ithcllogical 01"" forrllatiorlal origin blJt others may be
geometric" Explarlatj.orl arid asSe?Smsllt may r"cv231 those element~

W~lj.C:~1 al'-2 abnormal. and elf e>:plc)r"ation interest.

Tile gr"avi"ty field p~eserlted i:-: Figure 7 C(:)["ltalrlS few high
amplitt~de or tligll freqLlsl-lcy featur-6S sir'lce the ~;tation spacing
is CClar!;e. There are fOIJr pl~'incipal elemerlts. A stlP ·or1Q NE-SW
gradient bisects the ar-ea; nQrLtl of it the field is gene~ally

positive and but 15 negative to the SOLlth - I_lntil the AI~thur

Lirlsamerlt is approdclled. l:t is strongly negative south of
Balfour ancl there 15 gerlsrally no equivalent mass;ive positive
featu~e" T~le str-oflg gradient neal'- the coast at 5415 000 mN can
be associated with the nor't~)ern bourlda~y of ttle Pis/nan Granite
but the lesser' continuation of this graejient lies within the
Rocky Cape cor"e bLlt ~~ignifj(:antly east of a line of small
magnetic anomalies (see Figure 4A).
A more Sl_lbtle NW--SE g~adient also bisects the area but the
effect is only obvious near the intersection with the Arthur
Lirleament SDuttl east o"f BalfoLAr. Rocl<s of t~le Slllithton Trough
and ttle coastal Precambrian nlaterials west of them present
comparable anomalies. This patte~"n is disturbed only near
Mar~awa~l anej at Edith Creek The large positive anomaly near
Edith CI~eek has a magrletic analogue. Bot~l 3i-2 lOI:alised. The
gerlq~al i'-eSpGnse of the Temma"clr c02!;tal PI-ecambr-ian rocks,c:an
be Q[)ntra!3ted with tt1at of Rocky Cape core rockl~ whict, present a
sligtltly negative anomaly. Sl"ightly negative valLles ar'e wholly
C(Jflsistent with I<nowrl density information which G(Jggests a bulk
density of about 2.65 t/ cu m for tl12se rocks. I~egative values
reSLtlt {i-om LIse of 2.67 t/CLt nl in t~le BD'~guel~ r2dl~ction.

"fhe featur-es of the magnetic field are best viewed in Figure 4B.
The ~ocl(s elf the body of the Smit~ltorl Trough are essentially non
anomalous alt~lough, importantly, "the fi'eld is not flat but
increase~s westwa~d. This property persi~its "to ttle coast, at
least. The major anomalies south of Smithton and north of
Balfour can bE related to a sequence of rnafic v(Jlcanics. Bome of
ttle la~ger- anomalies NE of Marr·awa~l are of similar origin. No
ready explarla"tion is~ however~ possible for the features within
the coastal Precambrian block or the more subtle alignments
within the Rocky Cape Bloct(~ The OppoSillg character of the
trends is stressed by this presentation.
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Sl~bjective aSSeS!5ments of trends, offsets and alignnlents Qvident
in F~igLl~25; 2~ ~,4A and 4B have been compiled irl Figur"e 6_ The
clearest prs!5sntation of many featLlres i·f offel~2d by the relief
view 0'[ ·tl"le magnetic field" There is little evident in the
d2ri\'at.i\/E·: ·fClI'"ma"t.''''' pr"{Jv:LclEld by Bi;;:.hClp (19'86) ~.."hic:h lS fl0t.
appa~ent in Figul-e 48. The gr-avity data lac~~ eqUivalent
defirlition blJt rna.jor ele(nents carl be ~ecorded. Some featur~s

appear offset fl~om magrletic ·featyres. The separation may be real
or :it {Ilay r-ef12(:"t UIJ to 3.5 I<m err-or" :in plottirlQ position due to
C(lar-Se 5;tatiorl spacillgs. Most weigl,t has therefol~e been assigned
to rllagl,etic features in all subsequent discussion and
c:ol,clusi"(Jns but it mlJst be noted that the gravity data do
reflect m~jor st~uctu~al or lithological changes even if
imperfectly located.

The pea~~ gravity-magnetic featur"e nea~ Edith Creek occupies a
critical position~ The exposed mafic volcar,ic suite is
distinguishable as a whole and many members can also be
r-ecogJlised. N(~t all of these are shown in Figure 6.
It is clear ttlat dyke swarfns within the Rocl<y Cape Group to the
east of Balfour reflect a persistent tr-end set and the E-W
feattJres nlapped near BalfoLlr ar"e related to gross strl~ctural

contr'ol s.

GRAVITY INTERPFiETATION

Seven plP"ofiles were randomly selected whict1 encompass all
"signific:ant aspects of the residual field. Resolution is
r(2!;:;;t"I"~ict.(2d by ":\SsL.trnp"t i. (JllS about r.1er·I~3i tier:; (nClt. e~>pec: i all y
criti.cal t,er-e) and coverage. The data have proven 50 valuable in
tlleir imlJlicatilJrl ttlat "this irlterpretatior\ F'epresents t~le

ma~imlJm IreaSCJnatlle e::traction of illfor-mation.

A t""F-UlgE-:' elf optiDils ha~> beE-Ill test~:?d in each ca':.::;c: until lO.'t uniform
density pat~ern was r-ecovered w~lict, also gerler-ated con~;istent

relatior1sh:ilJS bot~l in geological ternls arId shift paF"ameters. The
latt~r are shown in the upper right clf each "figure. In this
study a d:ifferential between obser~ed and calcLllated profiles of
one- mBal was noted. This is wholly believable since the residual
(obs) pl~"Dfile was created using 'the crtJstal shape and excluded
the regional effects of ocean water" nearby. The effect of water
anlOlJnts tCJ about 1.25 mGal In this alrea.

l.ine 320E (Figur-es 7A and 7B) tac~~le5 the problems of the
west2~n PI-ecambrian block arid the Inajor negative anomaly sDuth
(Jf 8alfcJLlr. The mass balance depends orl near neLJtral Pr-ecambrian
responses and a continuity of Smithtor\ Trough materials. The
bulk dOllsity of the latter cal-j ol11y be estimated at tllis stage
in the absence o·f reliable sampling and property determinations.
Two SOllJtions have been offered. In each case it is clear that



I
I
I

7300~28

halo~

whicl-l e~:plairled the arlomaly fo~ms

abssnc:e eithel- of COfltinued trough

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

•

the rocks of the Smithton Trough must be continuous and that the.
western Precambrian (south of M~rrawah and east of Temma) dip
shallowly over them. Thrusting is the only solution.
A bulk contrast of about 2.76 t/C~l m has been assumed for the
TroLlgh sequence. This i~= based on the established mafic and
dolomitic content. Each of these lithologies cO\Jld be expected

-to possess bulk densities in excess of 2.80 t/cu m and any
interbedded mudstones Dr" shales In excess of 2.74 t/cu m. The
value used may thus urlderstate the contrast and overstate the
thickness of section, but t~~e form of the soluticln is relatively
Ltnambi guous.
The distinct step in anomaly near 5430N, the site of
intersection of NE-SW Dr E-W tl-ends (see FigL1r-e 6) represents
o·ffset (J'f the trough section (FigLIF'e 7A) OF its absence (Figure
78). In. eithe~ case the ultimate negative depl~e~;sion south of
5410N canr10t be explailled by ather ttlan 3 large negative
contrast or rock volume and the extension of this line onto the
Pieman G~anite leaves little doubt as to the origirl of the
1F.-?SpDn:=:,E'.

No solu·ti(Jn could be fOLlnd

using grarlite alone in the
sectioll or a der1se metamorphic

Line 330E (FIgure 8) reirlforc25 these comments ·for- a profile
more distant from the apparent granite. It does appear that
either the granite is dominant at this easting or the slab of
overt~lrLlst material is terminated. The granite is certainly
ave~powering but it would be possible to find solutions
comparable to Figur'es 7A or B although ttle volunle of Trough
material WOLJld be much reduced and the granite interpreted at
shallowsl- depth. Improved coverage is required fo~ complete
r"escJlution of this problem. The slab form of ·the Trough section
north of Balfour reflects orientation of the profile along a
'fold i":l.:-:J.S'. and consistent r-l:::!sidual valL.u?",~;~ ThE? thl'"u~;t i,s much

.s·teeper in thjs regiorlg

Line 34(lE (FigLJre 9) preserlts an obliq!Je view o·F the r(Jcks near
the margin of the Smithtorl TI~OLJg~1 and t~le lal~ge arlomBly 11ear
Edith Creek. The sectiDn confi~ms the subtle flsgative contrast
of the F()c~~y Cape Grpup basement: (avai lable detel'-minations
suggest a fnaximlJm density of 2.65 t/cu ~) althclugh there is a
contrastii1g and ill-defined denser core. The content and form of
the mafl:: volcanic section cannpt be r'esolved in detail but
there 2i~e alter'nations of massive', high density members and the
densest accumulation is in the Edith Creek - Trowl.ltta ar~a.

Line ~c;4·30N (FigurEO 10), although not i.cJeal.ly locat.,d with
respect to the granite implied beneath - dr south of - Balfour~

nevert~leless confirms the implications of lines 320 and 330E
(Figures 7 and B). A stepped, overthr'ust slab o·f Trough sequence
is present and possibly intr"uded by the granitsg The general
form of the pr'ofile refletts t~le nearness of a large cupola Dr
spine and is not r-elated to any 5ubtle variatiol's in Precambrian.
rocks. The implied granite density of 2.62 t/cu m is consistent
with a typical DE:~vor1i~':\n adanH.":!llitc~ Dr- IItin 11 g,,,,~ni,te~ The ab~upt
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lncr"Sase in anomaly
nearness of the rocks
in litholCJ9Ym
Although t~12 anomaly
model easily generates

at the east
of the Arthur

s"teps ne,9.1....
their' fOl"·m"

end of tt,e profile reflect,s
Lineanlent and a major change

325E are not well defirled the

I
I
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Cine 54401~ (Figure 11) samples t~le apparently narrow closure at
the SDut~1 end of the Smit~lton Trough. The for-m or tt,e anomaly is
clear"ly independent of the exposed ma·te~ials, notably
Precambriarl west at 324E, and related to the 51-Jape (of folding)
of the Tr'oLJgh section. The deficiency east of the margin based
Ol"} mapped limits indicates a possible mapping flaw, a faulted Dr

very steeply dipping marginal cor,tact for at least 200 m~ Ttle
discussicjll assumes a reasclnable validity for the data set and
contcJur's based or, it.

I
I
I
I
I

I_irle ~.:i·~I·~50r,1 (F~igLwe 12) (~t"Jrl'fil""ms; the gel'"\el'"al fcwm implied at
5440N BI1d tests the possibility of a steeper margin near 340E.
TMp model also pr'ovides a more substantial te!3t of the thrust
concept" The model also includes a test of the effect of the
Middle/IJIJIJPF' Cambriarl ~ocks (:If tt,e !;yrlclirle axil; as exposed near
Chr-i-:;trf"la.s Hills .. Thet:;;e modify ba=.;al dt~pth c?',:;t.iln..:."tes by abou,t 200
m. No other stl~atifj.catiDrl can be infer-r'ed wittl c:ertainty using
extarlt gravity data. Tt,e Figure comments a stratigraphy within
the Trough fold but deta:ils eanrlot be resolved. The density
distrjblltion is compatible. It i5 clear that some of the model
boundaries near South Trowutta are artificial and that the dense
volcarlic members interfinger with the sequence as a whole. The
preserlce of such members and estimates of their contrast ar~

only reliably noted where fold limbs a~e steeply dipping and sub
horizontal situations offer little scope for resolution,
especially when data spacing with respect to the fold wavelength

- i;; eoaF'- s,,::?

Ob~::';E~IP'vati c)rJ~~;"

The model also !5Llggests that the dolomitic sequences thin
l~apidly onto thE-? F'r-ecamtJr"j.an basement but a ~;t.eep margin may be
disgLli5ed beneath the section near Nabageena.

anomaly is exc0ptional 3fld localised and
based on some ad(~itior,al cover-age. It can be
a real featulP'e ~ti()Se effect diminishes rapidly to

as seen in e:~teI1sioI15 of the data base. Prope~

of str'Llctures aroLtnd the pirlc~l plJil1·t ar,d the volume
mafic roc~~s is dependerlt on acquisition of additional

,Line 5460N (Figure 13) confirms the implications of lines 5440,
5450N and shows that t~le Exceptional anomaly near Edith Cr-eek is
related to a thick~ steeply dipping, dense rna'fie pile within the
Tr-ough sequence. The pile is tightly 'FcJlded and may not persis
far- to the west (see also comments above). The small fold shown
rlear t~le cQnt~ast contact is an essential ele,nerlt of the model
and ths style of structure near' the prima~y tl~encl intersection
and -pi rIch point between Roger River and Edittl CreG~( (see Figures
4A, B; 6) ~

The Ob~3f21~-vr::?d

fOI,-tur1i:.1i":c'1 y
i:.iccepted ,35
the nor-th
dc=f i rl it::i Cirl

o·f d en ~;f?

I
I

I

I

I
I
I
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Only fCll_lf profiles were eX3fYlined. Each was based on actual data
(E-W linGs) and 110 attempt was made to gener-ata profiles by
inte;~polatioll from Figure 4A. Note that the magnetic models!
profi.les are shorter than their gravity cDunterparts and r~late

only to the eastern half o·f the equivalerlt gravity model. A
consistent shift (jifferer'ltial of 50 nT is requir"ed to balance
all SOlllt:ions with the effective base level clf tt,e siurvey.

Line 5430N (Figure 14) contains ,Four features; a near base level
plateau to th~ east, a large depres~ion, tWD spikes and a broad
r-ise to the west.
The eastern base level response indicates that th~ western
magnf2ti c: part - ess.enti all y -the maf i c cC)mpOrH?nt of the Smi thton
Trough sequence - is terminated near 332E. T~le spikes represent
local and probably very narrow sources (dykes or oxidised
fractures) whose location may ultinlately be crucial to
understanding of control of mineralisation.
Assessment elf ttle low anomaly zones shows that no source near
this ~;ection can generate it and comparison with other profiles
(Figure 5C) indicates that the effect is a geometric response
fr·om SOlAI-ces e}:posed to the north.

Line 5440N (Figure 15) samples the volcarlic section and shows
that ol,ly about half of the section at this nort~ling is either
,nafil: 01- volcan:ic. The envelope indicated, and folded into the
Tr-ough~ is based on response limitsu No continuity can be
establis~,ed within the east-dipping limb but the bulk contrast
establishes significant mafic content and implies continuity or
(Jv~-;:r-l ,"::\p o'f ~,c)rne maf i c: members ~

Line 5450N (Figu~e 16) which s~jnples more of the Trough section
than·' the pr'eviou~~ line ShOl.tJ5 th ..~i: !:;igni·fici:.,nt mafic units do
per·sist across the fold. The crude shape modelled could be
refined but the mismatch has been presented in order to
demonstrate just how~ and how much, sources related to observed
patter·ns in the field - even wheh sub horizontal and not easily
resolved grqvimetrically. Note that at this nu~ttling the mafic
section is at least two thirds massive, magneti.c volcanics. A
clearer· VIew of tt18 variation!; In flow contellt, volume and
response can be gauged from th~S8 model,s alld comp21~ison with
pl~·ofiles (Figures 5A to C). The features of Figures 4A and B can
thus tle c:onverted into surface mapping guides for exposed
volcanil:s 8f1d substantial igneous member's.

Lirl8 5460N (Figure 17) tran~;ects the sequence near the
structural constriction SOLlth of Edith Creek (see Figur·es 4A, B;
6j and pr"C)\fi des a l:ll'··oad as~:;essm(?nt of stl'-uctUI~'d:l fOI'-m. The model
P,l"·ovides an indica.t.icJn of the ("?r·,vQlope c:c)nta:i,n:Lng mafic rocks.
Although the pro"File fit is impe.r-fecl IIE'al~ 338E (it is
equivalent to that an profile 2380, 2.5 km south - see Figure
5A) the general style is evident. That such a solLAtion should
fit the adjacent profile furt~ler relnoved f~om the str'uctural
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I constricti(~n

terms 0'( 'Fille
sLlggests a valid formal
detail only.

solution l~nsatisfactory in

I STRUCTURAL INTEGRATION

I
I

The g~avity-magnetic models, although based on data sets of
differing qLla]j.ty and assessing different aspects of the
stratigraphy and structlJre, are consistent. It is possible to
insert t~le magnetic envelope fqr the volcanic:s within the mass
envelope of t~le gravity model for" tt12 Trough seqLlence and also
demonstr-ate eqLlivalent structural fDrm~ for each envelope.

I The mafic "!5uite is continuDLls across the TrOLtgh.

I
I
I
I
I

T~le lal-ge magnetic: anolnalies and mass anomaly north o·F Trowutta
3T1d west ar")d SO\~t~l of Edit~l Cree~~ are related to a massive pile
of volcanics Gl~ a r"elative abserlce of inter"calated sediments.
The obser'vation (J,f ~~!;ponses west of the DLICk Rive~ Fault at
Edith Cr-eek, and to a lesser extent near- Ekberg Creek,
rerJreSerlts offset and tight folding near the fall1t. In each case
major- (~r-05S ~;tructu~es or intersections are established or
infer'red (see also trends, Figure 6).

Both data sets are consistent with a thrust solution for the
wester'n Precacnbr:ian rocks and for contirluations of the Smithton
Tr'ough to the SW. It is certairlly not a closed off or pinched
out strlJctLlr'e near Sal,four'·. TI,e Tr-ough seqLler1ce is folded and
the patter"n of folds impliedj is suggested in Figure 18. This is
COf1sisten·t with exposllres arld shows that the domal structures
110rth ()f Marr-awah lie on a plunging anticlinal axis which

-persist beneath the thrust block. Figure 18 also suggests the
tlliD~r,ess of the thrust cap.

AlthoLlgh ·the data, methods and models which are the basis fo~

this diagram are not ideal they do show that the thrust surface
is irregular and probably faulted or folded. The changes in form
of the sur"face can be correlat~d with major trends evident in
all data (compare Figure 6)~

The preserlt work, made possible by the availability of a sound
regional separation Marltle 88 (Leaman, l.988 c), has
established that the Pieman Granite extends into the Balfour'
region and intl~l.tdes a concealed e}:tension of tIle Smithton
Tl~ough.

Relat:ively modest magnetic trerlds or aliqnnlerlts 0'( arlolnalies can
be related to discolltirlllities withirl ttle over-tl-\I"'LJst bloc~~ or- ttle
conceale(j seqlJerlCe and indicate alteratior'j O~· SCJme fr-acture
systems. "fhese features are t~lLIS valid in(jicators of fluid
transfer' arld seve~al are obviously associated with the limits of
the granite spine.
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DISCUSSION
MATTERS SPECIFIC TO EL 22/87

The present interpretation does not immediately vary exploration
concepts in the Tr"owutta region. No significant mineralisation
is ~:nown along the eastern margin of the Smithton Trough with
the exception of the Balfour area - and that is now shown to be
~lighly prospective as a result of the t~le preserlt work.

Exploration t13S beerl ta~getted towa~d gener-al assessmerlt of the
volcar1ic sequence and location of any possible ultramafic
conterlt with concomitant OCClJr"rences of PGM elerner,ts or gold.
Traces o·f such elements have been reported from the Smithton
Tr·oug~l but their origin has rlever been established. It is
pClssible that the trace occurrences reco~ded rep~esent reworking
of pr-imary c1eposits perhaps 30 ~~mto the east.

This s·tudy and previous Rlapping indicate tt,at th~ volcanic
seqlJenCe ~~ essentially mafic. There is no evidence of acid or
inter'lnediate lavas in the seql_terlce~ This review has, however,
establishecJ that the igneous content of the section is variable
alld may I~ange from 200 to irl excess of 1000 metres. Further data
and an e>:tended analysis would be ,reqlJj.red to properly define
the volcanic sequerlce. This work !;hows that gravity and magnetic
methods carl do so.

The largest accumulation of' mafic materials occurs in the Edith
Cr-{'?f')! :-'-Roget'- F~i ver-,·-Trowuttl::\ area. The i gne.olls J.... ocks ar-e massi ve
and dense and very thick. Parts of the seclLlence exceed 3.0 t/cu
m and it is possible that more tt,an basalt or spilite flows are
presentn T~je lOI:alisation of extremely thicl< and dense mafic
rock~ near ttlB intersection of major trends evident in all data
.sU~lg(:,;?"""5t5 a majoi'" VE?nt. 01"· SOUI'"'ce fDr- the. mafic: sf::~que.nc:t.~~ Such a
site could be e}:pected to possess BI"lOmalous trace or other
mineralisa'lion and could well be the source for the trace PGMs
founeJ in the Trougtl. 'This possibili'ty must be e}:amined in
d[·?t.;,,~i 1"
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I Rel;):lDnal ,3~5S2S'5;;.mE:-?nt of av-ailabl{,? gr"avi-ty and mi:t<;:JnE:~tic delta in

tl-le Smitlltoll - Balfour region has ~5tablished that the

mafic volcanics are continuous -across the Smithton Trough,

Trough rocks ~}:tend to the SW beneath an overth~ust slab of
Pr"sc3rnbrian rocks,

c1i st'"'uptedand

beneath the thrust which is

are ·lightly
Edith Cc·e,,,k,

is gener~lly low angle alttlough the tligh arlgle side
sheet may be developed a little east o·r Balfour,

most substantial mafic aCCURlulations OCCI~r :irl t~le TrOwLltta
Nor"th region ancj may be mafic piles,

t~lr·u',;.t

of thE.;'

possible mafic piles
between Roger River and

e::posed fold patterns
itself distor-ted,
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Although the mafic rocks do net appear to be major sources
o'f mineralisation generally the substantial pile near
'Tr'owutta may be associated with a major vent. Such a site
may well have sourced exotic elements.

Pieman Gr"anite extends irlto the Balfour regic;n,

i.mpressed "fl~actIJre 5;ets are either- parallel
21>:i<:;;; (Etlld mar-"gin of t.hr2 r~oc:l::y Cape Group
obljqtlU to the thr"ust. There are several
"features and Inar)y other critical inter's8c:tionEi
str-ul:tul-al style or" scale ar-e related to these,

I
I
I
I
I

7

.9 many
"":.;Ji til

J. e:=:iser" magneti c
implied faults and

to the Trough
basement) or·

1 "'-ge sub E:-·W
D!~ changE~s in

features and trends can be a5sociat~d

fracture alteration,

I
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There is little scope for improved r"esolution using the extant
g~avity data basB although the potential of the magnetic data
has not been exhausted. This interpretation shows, however, that
t~le two methods nlust be coupled if all aspects of the structure
are to be clefirled.

It l{'c~ thf.?:~E:.;ff]t"·i2 (~SsGllltial that th,e gravity c{JVE'raC;lf:~ bF! impl~·c)ved.

A llominal statiof1 spacirlg of 1 to 2 km is tIle Ina>:imum desired
spacing for- any useful re!501ution of the form of the
volcarlicpile and irlter-related structur'es. The pr-efer-red spacing
for" in·Fill coverage ,·leadirlg to target definition is 0.5 to 1 km.
:3D arlalysis will be requir-ed for reliable irlte~pr-etation of the
form of the volcanic pile and the comple}: fold and fault
structur-es impr-essed upon it.

Existing aeromagnetic data is p~obably adequate for
compretlensive appraisal of the volcanic pile and, in tandem with
gravity interpretation~ resolution of the ver,t axis or abnormal
alteration. Even so it is likely ttlat some sur-face coverage may
be advisable to support implications of unit thicl<ness and
locatioll and all wor~~ ffiLlst be slJpported by some property
dete~minatiol~s. T~lis acquisitilJn could be cOllpled with a
geochernical sampling pr"ogr-amme desigflEd to establIsh whether the
rocks in t~le region of the pile are arlomalolJS ill PGMs or other
mf~tc11 :;:.;"
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APPENDIX 2

730061

Brief petrological descriptions of polished thin sections of

selected volcanic rocks, EL 22/87.

ATHI [4106J.5J

THOLEIITIC BASALT typical of the Crimson Creek c'ormation or

Motton Spilite type. Pseudomorphed olivine euhedra (now

chlorite ser'pentine), fresh euhedral phenocrysts of augite

and albitized plagioclase in chlorite - Feli oxide dominated

groundmass. A calcite-dominated vein is separated from the

fresh lava by a zone of green chlorite containing spherulitic

pumpellyite aggregates with radial extinction, strong

pleochroism and anomalous birefringence. The other side of

ttle vein is the quenched glassy rind (vesicular) of this flow.

Along the side of the vein there are a few areas of skeletal

pyrite up to 5mm long. Small quantities of chalcopyrite and

galena are sparsely scattered about the section.
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Descr'; pt ion:? by A,,1. Crawford &

Department~ lJr,iversi,ty of Tasmania.

s. Stephens) Geology

I
I
I
I
I
I
I
I
I
•

AT25 [408615J

VESICULAR META-THOLEIITIC BASALT. Crimson Creek type. Sparse

pseudomorphosed euhedra of olivine (now yellow chlorite)

ser'pent i ne, fr'esh augi te phenocryts and large tabular

phenocrYsts of albitized plagiocalse often riddled with

pumpellyite. Vesicles are variably filled by albite, chlorite

and pumpellyite. Vein of secondary quartz and albite,

AT26 [I.06618J
THOLEIITIC BASALT typical of "Crimson Creek Formation", Quite

evolved (Fe-rich), as indicated by large euhedral Fe, Ti oxide

phenocr'yst s. Groundms£.s composed of equigranular aU'8i te and

albitized plagioclase prisms with interstitial glassy

mesostasis r'eplaced by green/yellow chlorite. Minor

pumpellyite as tiny blebs in plagioclase/groundmass.

Prehnite-pumpellyite facies. A thin vein of mainly carbonate

contains many tiny grains of native copper and a few of galena

(?).
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730062

I
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AT32 [3374.17]
BONINITE. Very glassy lava full of former euhedral

orthopyroxene phenocrysts now replaced by chlorite, serpentine

and calcite. Large Cr-rich chromite phenocrysts and chromite
inclusions in orthopyroxenes. Groundmass is devitrified glass

containing acicular plagioclase and strongly zoned

clinopyroxene. Flow contact between boninite and a fragmented

glassy rock containing diverse fragments of tUff, tonal i te,

tholei i t ic metabasal t and metadoleri te and glassy bonini te­

rich rock.
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AT39 [374.582]

CRYSTAL-LITHIC TUFF of Crimson Creek

affinity. Diverse metabasalt fragments

of clinopyroxene, albitized plagioclase

quartz (Precambrian).

type. Tholeiitic

and crystal fragments

and multi-crYstalline
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