e

Q‘;sb

Address of licencee

175 Great Eastern Highway

BELMONT,

WOA.

6104

Dac. af.

Action Gificar | Initials

LeTTE
s \2 D

NEW HOLLAND MINING NL { Resutmit 10| Dats

O el e L R L L Tl

EL30/87

KING RIVER, TASMANIA

ANNUAL REPORT
YEAR 1

(15.1.88 - 15.1.89)

Author

William C. Cromer Pty Ltd
Conzultant Geologists

190 Macquarie Street
HOBART TAS. 7000
December, 1988



%\f

3.

List of Figures . . ¢ ¢« ¢« ¢ ¢ = = 2 « = =« =
List of TableS, « o ¢ =« o = = = = s s & o =

SUMMARY

INTRODUCTION. . & o « s = s 2 « = = &« « o @
1.1 Tenement details . . . . . . . . . .

1.2 Exploration aims . . . . . . . . . .

WORK COMPLETED IN YEAR 1 . . . . + « + + &
2.1 SIIIIII!BIY s ®= = s & & ® * ®w 5 ® s w =

2.2 Review of Previous Exploration . . .

2.3 Tenement Geology and Mineralisation

2.4 Reconnaissance rock chip sampling and assaying .

2.5 Regional Geophysical Interpretation

DISCUSSION . . . & « & o« = =« a » = « = o =

Appendix 1

Regional Geophysical Review (D.E.

Page

(ii)
(ii)

7030072

(1)



7

705003

{(ii)

List of Fiqures

1. Location map, EL30/87 (1:250 000)

2, Generalised Geology, EL30/87 (1:100 000)

3. K90 - 8i0; plot for the Mt. Read Volcanics and King River
Voleanics.

List of Tables

1. Rock sample descriptions, lower King River, EL29/87 and
30/87.

2. Assay results, Cambrian rocks, lower King River, EL29/87
and 30/87.

3. Whole rock anaiyses, Cambrian volcanics, lower King River,

EL29/87 and 30/87,



SUMMARY

Rocks ranging in age from Cambrian-Recent crop out on
EL30/87 in central western Tasmania.

The Cambrian rocks, which contain interbedded felsic-
intermediate volcanics and wvolcaniclastics, crop out over
about 12km2 and are the most prospective on the tenement.

Some of the andesitic and rhyolitie rocks along the common

boundary with New Holland's EL29/87 on the lower King River
show some chemical and petrological affinities with the
andesite-dacitic-rhyolitic volcanics in the Mt. Read Volcanic
Belt near Que River and Hellyer. Potential exists therefore,
for high-grade, moderate-tonnage base metal and gold
volcanogenic massive sulphides. This concept is untested in
the area. :

Exploration on EL30/87 should continue to evaluate the
prospectivity of the Cambrian rocks, preferably in
conjunction with work in similar Cambrian sequences on the
adjoining EL29/87.

A regional geophysical assessment of the tenement
suggests limited mapping and sampling follow-up in the
Teepockana area, as well as near the mouth of the King River,

The Mt. Lyell pyritic tailings in the lower King River
need further assessment.

7035004
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1, INTRODUCTION.

1.1 Tenement Details

Exploration Licence 30/87 (Figure 1) was granted to New Holland
Mining NL on 15 January, 1988, The Company is sole owner and manager,

The area of 127 km2 comprises (guide only)

o] Timber Reserve 31.5 km?
o South West Conservatlon area 95,6 km2
and excludes o Crown Reserves 0.1 km?2
it contains o South West Tasmania 95.6 km2

Australian Aeritage Commission
registered entry,

There are no current mining leases within the tenement. Mining
lease 59M/87 of 1l6ha, presumably for alluvial gold, was recently
pegged in the Strahan area close to the northwestern corner of
EL29/87. o

The northern boundary to the tenement is the northern bank of
the King River, which 1is also the southern boundary to EL29/87
(150km?) also wholly owned and managed by New Holland Mining. The
northwestern corner of EL30/87 runs north-south across the mouth of
the King River.

1.2 Exploration Aims

New Holland regards the Cambrian rocks on EL30/87 and on the
adjacent EL29/87 as having wunderexplored prospectivity for
volecanogenic massive sulphide mineralisation of the Hellyer-Que River
Style, '

In addition, the Company intends to reassess the reserves and
grades of gold, copper and other metals in the Mt. Lyell tailings
along the lower King River.
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2.1

2.2

2,
2. WORK COMPLETED IN YEAR 1
Summary
The main Year 1 exploration activity has been
® a review of all previous exploration and the compilation of
a prospectivity report on the tenement (Cromer, 1988c),

® reconnaissance rock chip sampling and mapping,

° preparation of a regional geophysical interpretation of the

licence area based on existing gravity and magnetic data
{Leaman, 1988b), and Appendix 1, this report).

Review of Previcus Exploration

Government Geoleglst Charles Gould, on his second expedition to
Macquarie Harbour in 1862, recorded non-payable gold along the King
River (Blainey, 1967, p 9; Binks, 1980, p 180). Soon after,
exploration shafts were sunk for alluvial gold near the mouth of the
King River, and in 1866 the Eldon Ranges Prospecting Company was
formed to explore for gold near Macquarie Harbour
{(Blainey, ibid. p 11l).

Between 1881-3, payable alluvial and reef gold was found along
the Queen River five kilometres north of its confluence with the King
{(Pink, 1984). About the same time, reef gold prospects were worked
near the northern boundary of EL30/87, leading directly to the
discovery of gold (1883) and copper (1891) at Mt. Lyell. Other gold,
copper or silver-lead-zinc prospects in the Queenstown district were
mined sporadically in the 1890's, and Mt. Lyell has operated
continuously. It has produced 100mt of ore yielding l.18mt copper,
700t silver and 40t gold,

The central west of Tasmania has seen several decades of modern
exploration, mainly by large companies such as Mt, Lyell Mining and
Railway Co. Ltd., E.Z, Co. Ltd., Lyell-E.2., BHP P+¥. Co. Ltd., Rio
Tinto Aust. Exploration and Pickands Mather and Co. However, much
of EL30/87 remains underexplored and its hase metal and gold
prospectivity untested,

L)

The Mt. Lyell Mining and Railway Co. Ltd. held large areas of
western and southwestern Tasmania 1in the 1950's, but most of the
reported work is not relevant to EL30/87. Scott (1957(a)} described
a lead-zinc prospect on a series of old mining leases on the
Strahan-Queenstown road 5 km north of the tenement. He also reported
(191§Ab)) on copper mineralisation at Pelias Cove 10km west of
EL30/87 on the western shore of Macquarie Harbour. Rodda (1958) for
Lyell-E.Z, Explorations described a magnetic anomaly near Strahan
which he suggested may have been due to maghetite-hearing beach sand.
More recent regional data (Corbett et al, 1982) have shown this ano-
maly to be part of a major arcuate belt 100 km long and several kilo-
metres wide trending southeast and south down the eastern margin of
Macquarie Harbour,
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In the early 1970's, Mt, Lyell investigated the prospectivitvy of
its own tailings bullt up at the King River delta on the northetn
boundary of EL30/87 (McKibben, 1971) proving a reserve of 300 000t of
pyritic sand and silt averaging 0.16% copper. Later, Citco
International extended the work and proved 100mt of tailings in the
river and delta averaging 0.11-0.15% copper with minor zinc (180
g/t), cobalt (80 g/t), molybdenum {50 g/t), silver and gold (Jinks,
1976) . Citco concluded that, of the 100 mt deposit, about 2 mt
occurred along the lower Ring River at any time. The river deposit .
is continuously being replenished from Mt. Lyell via the OQueen River
but is constantly flushed by high river flows.

For 10 vears from 1965 Broken Hill Proprietary Co. Ltd. held
EL13/65 which originally extended south from Strahan to include most
of southwestern Tasmania. BHP's exploration was concentrated south
of Macquarie Harbour, and the area of EL30/87 was not investigated.
However, Hall (1969) described copper mineralisation south of
Macguarie Harbour in the Cambrian Mainwaring Group which lies on the
regional anomalous magnetic trend described earlier.

Amoco Aust. Petroleum Co. conducted an east-west marine seismic
line across Macquarle Harbour. Economic basement including the
Mesozolc was interpreted at 500-800m and too immature for hydrocarbon
generation (Womer, 1983).

More recently, Cox (1985) described Cambrian sequences on and
adjacent to EL30/87 and Corbett and Solomon (in press) summarised the
Cambrian geology and mineralisation of central western Tasmania.

Tenement geclogy and mineralisation

The regional geoclogy of the Strahan area including the northern
part of EL30/87 has been mapped by Baillie et al (1977) and described
by Baillie and Corbett (1985). Most of the tenement is also included
on a recent geological compilation of the Mt. Read Volcanic Belt by
Corbett and McNeill (1978). Figure 2 shows the general geological
features of EL30/87. Most of the area has not been mapped in detail.

Rocks ranging in age from Cambrian to Recent occur on the
tenement. The pre-Carboniferous rocks are the most prospective for
primary gold and base metals deposits but are virtually unexplored.
The Tertiary sediments are prospective for placer heavy minerals
including gold, but are low priority. .

The oldest rocks are (?) Middle Cambrian sediments and volcanics
cropping out over about 12km? in the northern pacrt of EL30/87. The
open—-folded sequence strikes NNW-SSE, extends north of the King River
onto EL29/87 {New Holland) and voungs eastwards where it is fault-
bounded by Siluro-Devonian sediments.



RN

LETTES
BAY
7

7
re

/ KING R A
! DELTA

20

Late Cambrian-Ordovician

CAMBRIAN
Mt Read Volcanics, volcaniclastics

KING RIVER = Pine Cove Creek Area

mainly sediments

-.\,—’
RNV,

I

Sy A P!

\

N
I

IS P
1~ e
P

~
IA
VA

YA
’\)|2—
F e Y -

(%
-l
LAY A

!

rl
4

L~

. W
IV volcaniclastics, volcanics &
m andesites, basalts s
«|5310000mN
== Fault, approx. ‘
wma= o jnferred |
5
8o 2% R Prospect fe- = »
> i
ol -e== Track (4WD) ‘
——— e————— ]
~L_ Dip.&strike, stratq Q

Geology from Corbett & McNeill, 1988

B

Figure 2.; Generalised geology, EL30/87 (1:100 000)



%

2.4

The Cambrian rocks are well exposed along the lower King River
where Cox (1985) deacribed a mainly sedimentary eastern sequence,
overlying a western volcaniclastic sedimentary sequence including
interbedded felsic lavas, pyroclastics, and andesites. Corbett and
McNeill (1988) subdivide the succession into three units (Figure 2}.

The rocks show lithological similarities to parts of the Mt,
Read Volcanic Belt. In particular, andesites associated with felsic
volcanics suggests correlation with some of the Dundas Group rocks of
the Belt which northeast of EL30/87 host the Hellyer (34t Au) and Que
River (7t Au) massive sulphide ore hodies.

Magnetic data support this view. Regionally the Mt. Read
Volcanic Belt shows a satrong, variable magnetic signature, in the
range 250-1000nT (Corbett et al 1982). Similarly, the Strahan and
King River anomalies, and a related belt of anomalies extending from
Pine Cove Creek southeast through EL30/87, are part of a large,
curved belt up to 5 km wide and 100 km long extending south through
the Cambrian Mainwaring Group to Elliott Bay. At several locations,
including Pine Cove Creek, the anomalies appear to be related to
andesitic volecanics.

Most of the remainder of the tenement is underlain by Tertiary
unconsolidated sediments including lignitic intercalations, deposited
in the Macqguarie Graben.

Reconnaisance Rock Chip Sampling and Mapping

In conjunction with exploration on WNew Holland's adijacent
EL29/87, an orientation mapping and rock-chip sampling programme has
been completed in the Cambrian Mt. Read Volcanic-type succession
exposed along the common EL boundary on the 1lower King River
{Cromer, 1988a, b). Fifty one samples of most rock types, including
andesitic varleties, were collected. Brief descriptions are
summarised in Table 1 which was included in Cromer (1988a).

Twenty samples were submitted for assay for Au, Ag, As, Cu, Pb,
Zn, Ni, Ba, Cr. Care was taken 1in laboratory preparation to
thoroughly wash each sample to ‘'remove possible wind-blown
contamination from the pyritic tallings along the King River.
Results are listed in Table 2.

Three samples (Table 1) including an andesite were also
submitted for whole rock analysis for major oxides and trace elements
Ba, Rb, Sr, ¥, Nb, Zr, Co, Ni, Cr, V, 5¢, Cu, Pb an Zn. Analyses are
shown in Table 3; Figure 3 is a comparative K»0-5i05 plot of the
Mt. Read and King River volcaniecs,

Polished thin sections were cut from eleven samples ({Table 1)}.
Petrographic studies are proceeding.
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The reconnalssance mapping and sampling generallv verified Cox's
(1985) descriptions of the Cambrian rocks and inspection of polished
thin sections has confirmed field descriptions.

The volcanic rocks in the lower King River are dominantly
felsic, feldspar phyric crystal-lithic and wvitric tuffs and minor
andesites, interbedded with probably volcanogenic, marine and often
finely laminated siltstone, mudstone and sandstone. The rocks young
to the east, and may range from proximal through distal facies of a
mixed andesitic-felsic volcanic pile, The wolcanic centre might
correspond with the strong magnetic high near the mouth of the King
River.

Low-grade reglonal sericitisation and to a lesser extent
chloritisation is present in most rock types, locally overprinted
with a strong, probably Devonian, schistosity. Quartz-chlorite
hydrothermal alteration was observed at two localities in association
with feldspar phyric vitric tuffs. More sampling and petrological
and geochemical studies are needed, however, to determine whether
there are similarities with the Thigher grade quartz-sericite-
chlorite-barite-pyrite—-carbonate alteration around the Hellyer, OQOue
River, Rosebery and Mt.Lyell orebodies.

Several samples show elevated base metal values - up to 290ppm
zinc in a volcanogenic mudstone, 160ppm lead in a pyritic mudstone,
and 96 ppm copper (pyritic mudstone). A mudstone interbedded with
lithic and crystal tuffs returned anomalously high silver (5 g/t).
Several other rocks, including an andesite, yielded gold up to 1l0ppb.
Chromium ranged up to 215ppm, nickel to 126ppm and barium to 2250ppm.

Chemically, the vitric tuffs and vitric crystal tuffs are calc-
alkaline, low-medium potassium, rhyolitic lavas (75-77% S5i03). The
more mafic rocks near the King River mouth are medium-potassium,
calc-alkaline andesites (57% SiO;). The two groups plot within the
Que-Hellyer basalt-andeslite and dacite-rhvolite flelds on a
R90-5i0y plot (Figure 3) and demonstrate the "silica-gap" described
by Corbett and Solomon (in press).

A single composite talings sample from the north bank of the
lower Ring River at (651273) returned (:ppm):

Cu Pb Zn Ag - Au

1850 50 290 . 0.5 0.27

The copper value is in general agreement with earlier reported
assays by Mt. Lyell (McKibben, 1971) and Citco (Jinks, 1976).
However, no gold assays have previously been published. The value of
0.27 ppm is anomalous and warrants further work.
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Regional Geophvsical Interpretation

As part of its Year 1 exploration programme, New Holland Mining
commissicned Dr. D.E. Leaman to review existing reqgional geonhvsiecal
data on EL30/87 (Leaman 1988h). His report is presented here as
Apendix 1.

The main results of the studv are :

0 A major NNW-SSE fault =zone extends past the mouth of the
King River, and east of the eastern margin of Macguarie
Harhour. Tyennan basement and the source of the magnetic
anomaly at the mouth of the King River appears to he deeplv
huried.

o There is no evidence of Cambrian or Devonian granites in
the tenement, and no significant acid-intermediate volcanic
" piles are indicated.

o Limited areas {e.g. near Teepookana) are worthy of follow-
up geochemistry and mapping where thev coincide with
magnetic anomalies and E-W structuring,
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3. DISCUSSION

The Cambrian interbedded wvolcanics and volcanogenic sediments
occupying about 12 km2 on EL36/87 are a strike extension of similar
rocks on New Holland's adjoining EL29/87. The latter display
similarities to parts of the strongly mineralised Mt, Read Volcanic
Belt, and are prospective for base metal and gold volcanogenic
massive sulphides. Reconnaissance sampling by New Holland on EL29/87
on its common bhoundary with EL30/87 shows the interbedded lavas are
of rhyolitic and andesitic composition, chemically similar to the
rhyolite-dacite and basalt-andesite volcanic suite hosting the OQue
River and Hellver polymetallic massive sulphide ores.

The rhyolitic-andesitic lavas on the lower Xing River may
represent part of an andesitic stratovolcano typical of island arcs:
the centre of the volcano might correspond with the magnetic high at
the mouth of the King River. Similarly, other magnetic highs on
EL29/87 and 30/87, apparently coinciding with mapped andesites, may
be proximal to other andesitic centres. The silica gap evident
hetween the lava types in the lower King River is possibly related to
chamber fractionation, and 1s similar to that observed in lavas in
the Que-Hellyer area.

The lower King River within EL30/87 contains about 2 mt of
reasonable pyritic tailings from the Mt, Lyell copper-gold mine at
Queenstown. A single grab sample from the tailings returned 1850 ppm
copper and 0.27 ppm gold.

The regional geophysical assessment of the ‘tenement suggests
that in addition to the andesitic volcanics near the King River
mouth, the Teepookana area may merit limited follow-up.
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4, PROPOSED FUTURE EXPLORATION

Exploration on EL30/87 should concentrate on the Cambrian
andesitic, rhyolitic and associated rocks

(a) exposed along the lower King River and extending south to
Pine Cove Creek, and

(b} in the Teepookana area.

The work would involve geological mapping and rock-chip and soil
sampling, and should be inteqrated with exploration on EL29/87.

The target on both ELs 1is stratabound base metal and gold

volcanogenic massive sulphides of the Hellyer-Que River style.

The precious metal content of the pyritic tailings on the lower
King River should be evaluated,
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Table 1. Rock Sample Descriptions, lower King River, EL 29/87 and 30/B7
PTS, a, or WR following description indicates polished thin
section, assayed (Cu, Pb, 2n, Au, 2ag, As, Ba, (Cr), or
submitted for whole rock analysis (including trace elements)
respectively, Column 3 indicates distance west in metres from
western abutment of Teepookana Bridge (Numbers to 1600
estimated to + 10m, others to + 50m).

Sample | AMG Metres Description Lab.

No. Coords Work
NHS1 700279 | -40(N) ] siltstone; tuffaceous, brown a

2 700279 | -20(N) { sandstone; tuffaceoué, fine-medium grained, brown

3 700279 0 conglomerate; siliceous, brown

4 700279 50 siltstone; weakly cleaved, brown-grey

5 698278 300 | quartzite; (indurated sandstone), grey

6 697278 370 siltstone and fine sandstone; grey, laminated,
tuffaceocus

7 697278 3490 siltstone and fine sandstone, grev, laminated,
locally pebbly

8 695277 510 { sandstone; fine grained, brown, tuffaceous,
trace lithics

9 694276 675 sandstone; fine grained, dark grey, cleaved,
quartz veined

10 694275 770 | greywacke or lithic quartzwacke; olive grev,

cleaved

11 694273 975 sandstone; brown, tuffaceous, medium grained

12 694272 ] 1040 | mudstone; cherty, dark olive

13 694270 ] 1300 |} crystal tuff; feldspar-Guartz phyric,

quartz veined PTS,a
14 694270 ] 1305 | crystal tuff; feldspar-quartz phyric,

quartz veined PTS,a
15 694270 1315 mudstone; pyritic, black, hornfelsed a
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Sample AMG Metres Description Lah,
No. Coords Work
16 694270 1325 vitric tuff; with devitrification(?)
patches PTS,a
17 693270 1400 vitric tuff PTS,a
18 692270 1465 crystal tuff; hard, grey, feldspar-quartz fich PTS,a
19 691270 1562 crystal tuff; hard, grey, feldspar-quartz rich PTS, a
20 { 691270 1635 quartzite; cherty, grey (recrystallised
: sandstone?)
21 690270 1800 mudstone: cherty, grey, very hard,
subtranslucent, volcanogenic?
22 | 689269} 1950 | cherty ash (mudstone), dark grey with
crystal-rich fine sand, trace pyrite _ a
21 688269 2050 cherty ash (mudstone); dark grey with
crystal-rich fine sand a

24 685269 2300 giltstone; dark grev, cherty?, hard

25 681270 2700 siltstone and fine sandstone; black and brown,
laminated, tuffaceous

26 680271 2870 cherty ash (mudstone); with crystal-rich
: fine sand, dark grey

27 678271 3130 mudstone and fine sandstone (ash?); dark grev,
laminated

28 677271 3180 | mudstone; volcanogenic?, dark grey, cleaved,
phyllitic

29 677271 3180 mudstone; dark grey, cleaved, with quartz veins a

30 672272 3600 crystal lithie tuff; pumice-hearing,
brown, soft, schistose

31 670273 3930 mudstone; cherty, volcancgenic?; dark grey, harad

32 669272 | 2140 | lithic tuff; brown, weathered, cleaved {a

33 668270 ] 4300 ] chlorite patches and blebs in vein quartz
34 668270 4300 chlorite patches and blebs in vein quartz a

35 668270 4300 | vitric crystal tuff; light grey, feldspar phvric | PTS,a,WR
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Table 2. Assay results, Cambrian rocks, lower King River, EL29/87 and 30/87

Sample Description Au As Ag Cu Pb Zn Ni Cr Ba

No.

NHS1 siltstone X 9 X 48 22 | 155 126 219 167
13 crystal tuff x 6 X 28 10 13 16 41 1450
14 crystal tuff X 5 X 27 8 10 7 22 1135
15 pyritic mudstone | 0.01 | 37 x 96 159 174 NA 150 689
16 vitric tuff X 6 X 30 17 19 20 44 2034
17 - vitric tuff X 70 b4 50 19 20 22 38 2257
18 crystal tuff x 7 x 55 18 20 21 36 663
19 crystal tuff X 6 x 35 18 39 16 31 228
22 mudstone X 5 x 55 28 64 69 114 22+
23 mudstone 0.003f 6 5 74 37 | 104 Na |170 | 308
29 mudstone 0.005 § 15 x 63 39 290 NA 130 333
32 lithic tuff x 9 x 9 11 29 18 41 624
34 quartz-chlorite X 5_ X 23 9 96 28 18 54
35 vitric tuff X 6 X 14 14 22 12 23 139
37 crystal lithic 741

tuff NA 6 X 16 10 59 20 28

37a chlorite-quartz | x 2 1 4 21 294 39 x X
39 giltstone X 10 X 54 37 82 65 149 139
46 vitric tuff X X NA 8 x 7 x X 52
49 andesite 0.01 X X 10 10 57 17 34 38
51 lithic tuff x 2 X 23 X 18 7 18 674

betection limits (ppm):

Au (fire assay) 0,001, As 2, Ag 1, Cu 2, Pb 5, Zn 2, Ni 5, Cr 1l0.
"g" indicates below detection limit.

NA = results not available at time report prepared.
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Whole rock analysis, Cambrian volcanics, lower King River, EL29/87 and 30/87

AMG coords 668270 656272 651273
Rock type Vitric tuff Vitric tuff Andesite
Field No. NHS 135 NHS 46 NHE 49
510, 75.0 77.3 57.4
Ti0, 0.57 0.05 0.75
A1,03 12.5 13.1 18.1
Fe503 2.63 1.09 4,56
FeO 1.02 0.81 6.18
MnO 0.06 0.08 6.18
MgO 0.74 0.53 2.52
Ca0 0.21 0.10 0.17
Nas0 0.43 0.13 1.18
K50 2.50 2.70 1.38
P205 0.13 0.05 0.11
H20+
. HpO-

002 0.26 0.55 0.62
S04 0.01 0.005 0.005
S 0.06 0.03 0.02
Total 96,38 96.53 93.22
LOI 2.35 3.54 5.40
Ba 139 52 38

Rb 90 60 10

Sr 10 10 17

Y 40 10 10

¥b 10 10 10

Zr 230 70 200
Co 5 5 14

Wi 12 5 17

Cr 23 10 34

A4 56 15 193

Sc 10 10 10

Cu 14 8 10

Pb 14 5 10

- . ; Gar
Au 0.001 001 '

700t
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SUMMARY

Exploration licence "King River" includes a large part of the

Macquarie Harbow Tertiary basin of western Tasmania. Cambrian

(?) rocks are exposed around the northern margin of the basin.
The progpectivity of these rocks has never been highly rated and
no previous mines or prospects are known. This may reflect
stratigraphic—-structural position or exposuwe and access.

This review has assessed the available magnetic and gravity data

with a view to determination aof the form of structures in this
region, their possihle control on mineralisation or alteration
and any indications of bulk alteration which might indicate
blind mineralisation. ‘

The review has  shown that the Tertiary basin is compound and
that the controlling faults were rejuvenated; there having been
previous movement during FPermian, Devonian and probably Cambrian
time. Eeveral east—west displacements aire evident and this type
of feature is associated with all west Tasmanian mineralisation.
The southern part of the licence includes the offset, but
concealed, margin of the Tyennan basement with a negligible pile
of Mt Read Volcanice upon it. There is thus scope for adequate
plumbing forr mineralising fluids given an appropriate source.
Unfartunately such a source appears to be absent.

EL. 30/87, in regional context, appears to lie near the axis of a
large anticlinorium which has elevated Lower (?) Cambrian
essentially sedimentary sequences. The core of the fold system

includes volcanic and igneous rocks which are believed to he

correlates of the Crimson Creek or Mainwaring BGroup formations.
Neither formation is significantly mineralised unless intruded

‘by Devonian granites.

No Cambrian or Devonian granites can be inferred in the
immediate vicinity of EL 30/87 and there are no suggestions of
the wvolcanic association which is richly mineralised to the
narth east. '

Magnetiz data doo not indicate the presence of any bulk
alteration volumes although there are suqggestions of alteration
near some east-west featuwres and offsets.

If the interpreted setting of the licence iz correct then
prospectivity is indeed wvery limited and restricted to narrow
structwal corridors. Geochemical sampling in the vicinity of
these features is recommended as an  indicator of economic
mineralisation. '

Y onen im pe3 -
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INTRODUCTION
EL JI0s87 "King River" is located on the eastern side of

Macquarie Harbouwr in western Tasmania some B km east of Strahan.
The FkKing River Fforms the northern boundary of the licence
(Figure 1).

The licence includes the north eastern side of the Macquarie
Harbowr Tertiary basin and faulted portions of the Lower (?)
Cambrian sesquences. No significant mineralised sites are known.
Geological basemaps are included in Figures 4 and 5.

Previaus. exploration may have been Festricted by limited access
and *© Tertiary cover and it is likely that the region has not been
fully explored.

This review was commissioned with three basic objectives.

1. to provide a regional view of the licence and any anomalous

character within or around it.

2. to AGSSESS the form of structuring, possible ignecus
asspciations (including concealed granites) and presence of
possible altered rock volumes. )

. to suggest areas which warrant more detailed examinationm and
the methods which might be used.

4

Available regional gravity and magnetic data have been used for
this review.

-3
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DATH

Only gecphysical data with regional coverage and value has been
used for this review. In effect this means aeromagnetic and

gravity data.

Little other data exists {(note Leaman, 1980).

The aeromagnetic data used was acquired by the Mines Department
in 1981 (Corbett et al, 1982: Leaman, 19894 a). It represents
the most recent, fully recoverable and digital data set of
uniform specification. The line spacing was about S00 m, with
sampling &t some 40 m, and nominal terrain clearance of 150 m.
The contractor®s contour presentation is given in Figures 2 and
. -

The gravity data was extracted from the Mines Department Tasgrav
and Mt HRead gravity data bases. The coverage is generally good
at a spacing of ! km; there being some modest gaps south of the
Fling FRiver. Much of this data was acquired recently as part of
the Mt Read Volcanics Froject and has not been previously
interpreted. Raw data bhaz not been presented far the northern
part of the licence and a residual compilation based on the
regicnal formulation of bLeaman (1988 b) is given in Figure 4..
This primary separation is crucial to any specific evaluation of
lacal esftructure. Unfortunately a reliable or tested extension of
this Aformulation is not vyet availabkle for the region south of
5320 000 mMN and the raw Bouguer anomalies are shown in Figure 5
far the sowthern section aof the licence.

FEE T L P S R . OB % Db ROF B
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FREVIOUS WORK

The only regional assessmenrtts in the public or open file domain
based on available data or, in the gravity case, earlier
compilations of the data bases . have been prepared by Leaman
{19846 a, hbh; 1997; 1933 a, b). These studies treat the King River
area in a general way but carry little specific detail.

Leaman (1984 a) reviewsed a single profile at the approvimate
narthing of the King River. The interpretation is shown in
Figure 8. It pravides some perspective on the large anomaly
abserved nezar the mouth to the river (Figure 4) and tha
responses  of the MWest Coast Range. These features dominate the
profile. Any subsidiary effects can be grossly related to the
variations of lithology in a large antiform or fault truncation.
A low contrast is implied for the sedimentary Cambrian rocks but
the matic—andesitic sequence aexposed near the Harbour is
strongly magnetised.

Leaunan (1984 b) expanded wupon these implications using gravity
data (Figure ). These pravide a better perspective on the fold
and fault relatianships hut the two interpretations are
complementary and consistent. The gravity solution would suggest
that the exposad magnetic wnits in the core of the fold are part
of a substantial laower sequence. 7

A structural summary  based on all extant waork was included
(Figure 10). This attempted a synthesi=s of key structures and
their relationships. A major dislocation of Lowermost Cambrian
age was implied along the Harbour. There is evidence that this
has moved subseguently. Sympathetic structures a few kilometres
to the north have certainly experienced post Cambrian disruption
artd ‘this has affected Fermian and Tertiary deposition. Many
motions sppear to bhe reverse. A significant north—=south
component is carried south at the easting of Hirch Inlet. This
zone marks the junction between shallow Tyennan basement with
its Middle Cambrian wveolcanic piles and the thicker more mafic,
alder sequences to the west. Some of the ME-trending structures
north  and douth  of the Harbow may be Lower or Middle Cambrian
in age with evidence of Devaonian rejuvernation on several.

Leaman (1987) updated the gualitative trend analysis provided by’
Leaman {(198L &, b as part of a review of major mineralised
sites and their gravity and magnetic responses. The distribution
of mineralised s=ites is indicated in Figuwe 7 with respect to
thae trend svstems inferred. Inferences were limited by the poor
gravity coverage available at the time but the absence of known
mineralisation did not indicate an attractive region.

Mone of these early interpretations offer much detail about the
structures on the northern side of Macquarie Harboue.

Leaman ({1988 a) suggested a regional setting. The area was
placed a little east af the central axis of a major Late
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Frecambrian o early Cambrian Trough. The scale of Cambrian and
Devonian granites had been appraised and none could be inferred
within many kilometres (see revised model, Figure 11). The
relationships 1in the southern part of the licence near Mt Sorell
are suggested in Figuwe 12 where a major structural and
sedimentological change is implied at the face of the West Coast
Range. fNear this {featuwre basement may locally be very shallow.

The net result of Leaman (1988 a) was production of a crustal
formulation which could be used to prepare residual Bouguer
anomaly maps (Leaman, 1988 b). The concepl known as Mantlel8 was
refined and checked. It has heen wsed to generate the
prezentation shown in Figure . This iz a crucial development
potentially af greatar value than the regional setting
interpretations which made it possible since it allows more
reliabls and comprehensive use of the gravity data base and
frees the interpreter of the need to consider crustal sources
and the surveyor of the need to acquire extended profiles. More
reliable local interpretations are facilitated using simpler
procedures and methods.

This review is built upon, and dependent upon, the implications
and farmulations of the foundations provided by the work
described above. The present review fine details the above work
and assesses exploration factors in a way which would not be
possible without that foundation.

This summary of previous work or knowledge status has emphasized
thaose elements which are regionally relevant or which might
affect prospectivity assessment and exploration direction. More
specific information has not been sought or recovered for this
Feview. .
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INTERFRETATION

EUALITATIVE COMMENTS

The Ffollowing notes outline featuwres of the gravity and magnetic
fields and any obvious relationships. They also serve to draw
attention to those elements perceived to be relevant to further
exploration.

The gravity Field is most informative (Figures S and &). Its
value 1is limited by current restrictions on the presentation of
residuals. .

Figure &, including basemap geology of RBaillie et al (1977),
shows that the Tertiary basin margin occurs right at the limit
of mapped Cambrian roecks. Surprisingly, however, the basin is
shown to be limited in length and only about 4 km wide. It is
termninated or offset by a major ME-trending structure near 3570
Qo0 mE. Consideration of all data (including Figure &) indicates
that this structure extends along the west face of the West
Coasz=t FRange to Lynchford and Bueenstown. The gravity coveraqge is
unable to resalve the bouncdary between the mapped Cambrian
sequences and it is possible that the decreasing field toward
Teepookana is related either to change in Cambrian section or
approach of the downfaulted Silurc-Devonian section. This
uncertainty notwithstanding, there is a dislocation in  the
residual +field along the river west of Teepockana. This suggests
that a structure, or lithology change, sub-parallel to the main
Tespookana faclting is present at least two kilometres further
west. Trend patterns near” the mouth of the river mirror mapped
exposure or fault orientations.

"HNo such correlations are possible within the southern part of

the licence area (Figure 6). A= the field has been presented in
the Sform of the observed Bouguer anomalies it is necessary to
review gradient locations only. Anomaly amplitudes are distorted
by crustal effects.

It will be noted that no large negative features aof the type
observed in Figure O can be present which correlate with simple
extensions of the Tertiary basin or the mapped distribution of
Tertiary rocks (refer to Figuwre 4 basemap). Some Tertiary
structures can be inferred, howesver. The largest of these trends
MW from about 378 G000 mE, 5S3I10 000 @M. This feature is
superimposed uwupon a larger, broader negative effect which all
previcus interpretations had assigned to shallow Tyennan

e

basement. There 15 no reason to doubt this conclusion using the

present much improved data coverage. Smaller, Tertiary-related
anomalies can be recognised near I74 000 pmE, 5315 000 mN and 376
oo ok, 3322 000 o, In each case there igs a small negative
spinge. Each Tertiary feature would appear to be marginal to the

mapped limits of the material and thus may represent local

depression fills.,  Tertiary sequences are thus offset and
localised and not continucous along the Harbour. Offsetting
structures trend north—-east.
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Although there does not appear to be any single major Tertiary

basin marginal structures do persist from the mouth of the King
River to Farm Cove. These are represented by gradient affsets
and are not wuwsually accompanied by thick Tertiary deposists.
they Fform part of a NW-trending fracture pattern which persists
as far inltand as Teepookana.

Although the data =set is not highly resolving a number of NE
structures can alsc be recognised in Figure &. These can be
traced, believably, into the range. That at 373 Q00 mE, S3Z20 000
mN may be an extension of the Great Lyell Fault. The major
gradient +to the south east, and which encloses a substantial
negative anomaly south east of 3I76 Q00 mE, 5315 000 mN, is
related +to the affective 1limit of the Tyernnan basement. It
carries little Cambrian cover in this region. Mote implications
of previous warlk (Figwes 9. 11 and 12). This gradient thus
reflects one of the most important geoclogical boundaries in the
araea.

Thae magnetic data are of less structural value but do confirm .

the principal elements of the gravity view. Consider Figure 4
for clarity. Figures 2 and 3 provide plots of the field for more
detatled inspection. 7

Large anomalies ocour near the mouth of the King River and south
of Goat Head. More subdued features occur between these but a
major trend change <form N-5 to NW-SE is also evident. East of
thi= belt of anagmalies and, especially, south of Mt Sorell the
magnetic field is stable and flat. This confirms the gravity
implication that no significant Cambrian section is present in

the area around Farm Cove. The field is disturbed between the

northings of Teepookana and S320 000 mN east of the anomalous

_belt but the scale of the features is quite small.

The change in amplitude along the principal magnetic trend

‘largely reflects the effect of depth due to Tertiary cover.

Gravity data show that the main Tertiary basin pod (minimum
thickness of &00 m) is luocated east of Sophia Polnt with a NW
extension fraom  GBoat Head. This would indicate that the Tertiary
cover within the Harbow- is negligible and that the source for

the anomaly’ near the mouth of  the FKing River is probably
exposad. Andesitic-matfic rocks are exposed and could well sowrce
the effect. The larger anomaly socuth of Goat Head can be

associated with mafic and ultramafic rocks arnd some of these

might be present west of the mouth of the King River. The
setting of these effects is summarised by Figure 8. No conflicts
have been introduced by additionzl gravity data.

Detailed review of all available profiles confirms these
suggestions. The systematic character changes evident in Figures
17 and 14 are wholly compatible. Omly the subtler changes reveal
second arder structures. If the small arniomalies east of 34687 000
mE  are reviewed it will he found that each set is terminated

abruptly along strike. These magnetic wnits, and the major helt:

along  the harbowr  side, have been mapped in Figure 17. Three
offesetting zones may be recognised. One lies along the King
River itself.




The others are blind. The southernmost may be reflected in the’
trend change exhibited by the distributiocn of Tertiary cover
even though no great change in Tertiary thickness can  be
recognised (in gravity data). Magnetic data south of 5322 000 mN
was not  inspected since any implications should first be tested

An those areas in which Cambrian rocks are exposed.

Figures 135 and 1& provide narmalised detail of the central
affeet =zome and the anomaly tails across the esastern parts of
the licence area. The inspection of the profiles confirms what
might be implied from inspection of Figures 2, 2 and 4; the
offecets are principally oriented E-W. The contour presentation,
however, is unclear and various orientations could be inferred
due to smoothing and gridding effects. The minor disturbances in
the magnetic Ffield near, and south of Teepodkana, are real and
probably related to minor andesitic or tuffaceous units.

MINERALISATION RESFONSES

Nao mineralisation responses can be described within this licence
area =since no significant mineralised sites are known. There is,
however, little evidence of 4gross alteration of the very
slightly magnetic rocks exposed. One example may be inferred on
ling S&00 at about 369 S00 mE just south of the river 1 km south
of Teepoaokana. It may be significant that the gravity field,
though poorly defined in .this locality, is also warped to the
northwest toward the river.

" TREND FATTERNS

‘Gross patterns definad by previous work have been outlined above

(Figure 7).

Each data set indicates the presence of NW-SE, NE~SW and E-W
trends and structures. Many of these can he demonstrated to be
extensions of known faults. Several have a history of movemnent.
An outline 'of Ffeatures evaluated im this review is shown in
Figure 17.
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CONCLUSTIONS
Review of regional data in the region south of the King River
near Macguarie Harbour has indicated
1. The oaverall setting of the exposed Cambrian rocks is that of

the core of a large anticlinorium. Within the core lowermost
Tambrian rocks are exposed. These are magnetic and are at
least andesitic ar mafic in composition. NW-trending
structures have uplifted the fold core.

Mo significant acid-intermediate voloanic piles are
indicated and the Tyennan basement is very deep near the

"mouth of the King FRiver but sghallow near Farm Cove. A

primary basement margin occuwrs in the south eastern part of
the licence.

No. Devonian or Cambrian granites occuwr within the licence
area. This deduction, coupled with conclusion #2 above,
probably accounts for the dearth of known mineralisation.

Structures inferred in the region are major and have long
histories. The trend sets which are often associated with
mineralisation el sewhere in western Tasmania are 1in
evidence. There is, however, only limited evidence for whole

‘rock alteration on a large scale associated with any of

them. This licence area cannot be considered to be highly

-

prospective on the basts of conclusions #2, #2 and #4.

Limited areas are, however, worthy of further work but this
should be directed toward’ establishment of mineralising
processes in the area., 8Sites which should be sampled
geonchemically are associated with E-W trending structures or
the anomalows and possibly altered area south of Teepookana
tat about T4 500 mE, 3DIZ26900 miN).
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RECOMMENDAT IONS

Although the geophysical-structural review is not especially
encouraging, some small areas justify a limited follow-up
programme. These are associated with E-l structuwes and the
most interesting lies immediately south of the King River
within a kilometre of Teepookana. Limited geochemistey is
recommended. If there are no encouraging itndications then
the area should be dropped. Samples should be analysed for
base metals and gold.

2
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