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49'7002

GEOLOGY

Regional Setting

King Island can be divided into two northerly striking
units separated by a major unconformity:

(i) Pre-Cambrian basement complex consisting of
strongly metamorphosed sediments and deformed granites.

The sedimentary rocks are dominantly quartzite, and
muscovite schists.

The granitic rocks are generally fine grAined and
foliated though some var1eties of coarse porphyr1t1c
granite, pegmatites and aplites also occur. Absolute
age determination dates these rocks at 715 million
years old.

The .leochr01c haloes about the metamict zircons in the
biotite of this gran1te range from 0.04 to 0.10 mm and
average 0.067 mm.

(ii) Cambrian Sedimentary Sequence intruded by lower
Carboniferous granite rocks.

The Cambrian rocks can be further broken down into three
broad units:

a. The older unit consisting of fine grained sand­
stone, siltstone and shale.

b. Transitional zone of bedded shale and impure lime­
stone. This unit is also known as "bedded foot­
wall formation" of the Mine Series.

c. The Mine Series is a sequence of pelitic and
calcareous shales, impure and pure carbonate rocks
and fragmental (t1lloid) formation. The
sedimentary sequence is intruded and overlain by
dolerite and basalt.

This unit accommodates three scheelite and one
molybdenum orebodies and two scheelite deposits
in the south-east of the Island.

I
I



The trace element concentration of the three granitic
stocks have been investigated and compared with Russian
analogues. The results are tabulated below:

• Published by Ivanova, G.F. and Butuzova, Y.G., Distribution
of Tungsten, Tin and Molybdenum in the Granites of Eastern
Transbaykaliya, 1968, Moscow.

(iii) The Cambrian sequence has been intruded by lower
Carboniferous granitic rocks which are relatively fresh,
underformed and are known as tungsten and bolybdenum
mineralisers at King Island.

The pleochroic haloes about the matamict zircons
range from 0.01 to 0.05 mm and average at 0.027 mm,
distinctly smaller than that of the pre-Cambrian
granites, indicating that the latter is considerably
older.

497003- 2 -

Three granitic stocks of lower Carboniferous age are
known to occur at King Island:

a) Grassy Iranodiorite being the source of the Open
Cut, and Dolphin ore bodies, Western and Miller's Block
scheelite deposits.

b) Bold Head adamellite which has been responsible for
the Bold Head scheelite orebody and molybdenite
deposit.

c) Mt. Counsel adamellite the contact aureole of which
is the subject of the present investigation
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Mineralisation Control - Exploration Targets

Published by Kreiter, V.M., Teoretisheskie osnovy poiscov
i razvedki tverdykh polezhykh iscopaemykh. Poiski, Nedra,
Moscow.

The Mt. Counsel adamellite is similar in all aspects to
the Bold Head and Grassy stocks. It is reasonable,
therefore to conclude that tungsten/molybdenum mineral­
ization ocours in its contact aureole.

The concentration of tungsten and molybdenum of granites
are moderately affected by associated areas of
mineralization. Tin, however, is enriched by a factor
of at least five in the granitio rocks of mineralised
areas.

.' '­u •L~ i:l I I

Snw

23.0

1.1 1.3 6.1
0.8 1.2 15.0

3.3

7.8

Parts per million

MoSample
No.

- 3 -

The bulk of tungsten was introduced into the skarn
through major fractures resulting in large low grate.
disseminated soheelite deposits in the skarn while high
grade scheelite and molybdenite deposits emplaced into
the channelways.

The known scheelite deposits of south-east King Island
are hosted by andradite skarn, garnet diopside skaan
and hornfels which developed along and adjacent to
major fractures in the contact aureole of lower
Carboniferous gran1tic intrusives.

Description

It.

2.

Mineralising granites KL-44 •
II II KL-3 •
II II

Leucogranite 11 samples··
II granites

Two-mica granite 30 II ••
t!

Granite with
greisen 32 II .-

~~'I 5,~
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The t~let. ot exploratlon tor tbls t,pe ot depo.lt. are

(1)
(11)

(111)

(lv)

M1neralls1ng granitlc Intru.lves
Meaningful tuni.ten and molybdenum ieocbemical
anomalles In tbe contact aureole
Carbonate rock. In the prox1m1tl ot iranltlc
Intruslve.
Major tracture zones tl11ed wltb minerals ot
hlPothermal orlg1n.

Exploratlon Llcenoe 21/7-

The area under revle. ls centrally sltuated In the
••st.rn halt of Klng Island.

Soma outcrope and exten.lve aug.r dr111Ing Inter that
tb. area oovers tbe .edl..ntarr .equenoe froa pr.­
Cambrlan schlsts to Mlne Serles rocks, Incluslve.

In the w.st the area Is oomprlsed of reglonally .'ta­
morphosed ••d1aent~1 rocks strlklng north-south.
decreaslng In m.tamorphlc grade to the east and
co.po.ed ••••ntlall, ot mica .ohl.te and eandstone to
a le'.er desree.

In tbe central sone the sand.tone-.l1tstone unlt of
Cambrlan age bave been mapped.

811t.tone••hale and thelr contact altered varletles
have been encountered ln the ea.tern sone. DDH-Rl
intersected a .equence or quart.lte and pelltlc hornfels
wltb a band ot garnet Plroxene borntels. The sequence
h.. been correlated wlth the lower part ot bedded toot­
wall tormatlon ot the Mine Series.

Rock outtlngs, correlative with the Mlne S.rle., have been
recovered trom tour aug.r hol.. 1..edlat.11 eaat ot
DDH-RI.

A north.rl, elongated Intru.lve stock called Mt. Coun.el
Adamellite ot lower Carbonlterous age occupies the
northern part or the Licenoe area. Several apophl.e.
ot tbe adamelllte bave been outllned by outcrop mapplng
and auger drl11lag.

It 1. probable that exten.lve tracture sones and tault.
developed durlng the ••place.ent ot ada.elllte and It.
apopb1.... The fractur•• oould have .erved.. cbannel­
w.,s tor tb. minerall.ing fluld. wblch carrled, lnj.cted
and depo.lted tung.ten and/or mollbdenum lnto tbe lnvaded
rooks. aeochemioal anomali•• encount.red ln the oontact
aur.ole .ub.tantlate tbe relevano. ot tbl. lnterenoe.
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Conclusions

(i) Mineralising granitic intrusives of lower
Carboniferous age are present in the area
(Mt. Counsel Adamellite).

(ii) The rocks of bedded footwall formation of Mine
Series are present in the area (DDH-Rl).

(iii) East of DDH;Rl auger cuttings indicate the
presence of calcareous member of the Mine
Seriea.
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(2)

0)

(1)

(4)(x + s)e , ppm•

x •
n

x • mean of lna

- xx • e , ppm

n • number of assays

s • standard deviation

a • assay

497007

and

and

where

Mean tun••ten and molybdenum values (x)
were oaloulated by

Tungsten and molybdenum are lognormally distributed
in the rooks. The natural logarlthsm of the assays
were, therefore, used for the estimation of mean and
standard deviation:

and threshold values were oomputed by us1ng
the oonventional formulae

1. Statistioal Methods

118 Auger samples of residual soil, analysed for tungsten and
molybdenum, have been included 1n the present evaluation.

II. GEOCHEMISTRY

1\
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A • anomalous assay.

Tungsten

Over the granite, the source of tungsten mineralisation,
the mean of tungsten is the second highest: 9.39 ppm.

(7 )

(6)

t l • e (:is +)It) ppm,

where

t r • regional threshold

t l • local threshold

Contrast faotors were oaloulated for the local
threshold and for the anomalous assays:

°t • t l
x

and

CA • A

t l

wlllere

°t • contrast of local threshold

CA • oontrast of anomalous assay

The highest mean and lowest standard deviation were
yielded by alluVium in the foreground of the granite
stook where gravity-enrichment of lungs ten took place
during the transportation of granite detritus.

The basio data, mean and threshold values for each
rock type involved are sbown on Tables 2 to 5.

Mean and threshold values for granite and contact altered
rocks are contoured on Fig. 1 and 2.

2.
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In the oontact metasomatised aureola the mean and
contrast of local threshold are muoh higher east of
the granite where calcareous rocks were encountered.
than in the West where silicieous detrital sediments
occur exclusively.

Two signifioant anomaly have been recorded east of the
granite.

Anomaly W-l extends along the intrusive contact in
the north and west and is open in the south.

The anomaly is represented by 14 assays above the mean.
One of two anomalous assays is 2.27 times greater
than the local threshold of 68 ppm.

Anomaly W-2 is indicated by two assays.

One of the assays is 3.6 times greater than
the local threshold.

West of the granite meaningful anomalies were not
found in association With the bedrook.

Molybdenum

The molybdenum shows a tendency to be concentrated in
~ater magnatic differenciates. and its mobility is
higher than that of tungsten.

The molybdenum displays little resistance to weathering.
For thes~ reasons the molybdenum is evenly dispersed
around the source.

Higher concentrations of molybdenum were found in the
residual soil over the contact altered rocks east of the
granite. In the latter the contrast of local threshold
is the highest: 5.7.

~wo anomalies have been recorded:

AnomalY Mo-. is represented by 10 assays above the
mean, and four assays above the regional
threshold. Two of the assays are 2.91 and 1.59
times greater than the local anomaly threshold.

Anomaly MO-2 is indio.ted by five assays above the meal'
and one assay being greater than the regional
threshold.

Significant anomalies have not been found in the west(
part of the contact aureola within the licenoe area.

,
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49'7010
-9 -

Conclusions

(i) Anomaly W-l and Mo-l overlap each other and are
considered to be very significant.

(ii) Anomaly W-2 seems to indicate the source of the
secondary tungsten enrichment in the alluvium.
The moderate anomaly Mo-2 in the proximity
support this theory.
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ADDENDUM

In August, 1975, five auger holes were drilled in
Anomaly W-2 area. The position of the holes are
shown in Fig. 1.

Three holes (Nos. 1 - 3) did not reach the bedrock
at 20 m depth.

In hole No. 4 siliceous hornfels were encountered.
The sample assayed

W 85 ppm

MQ 4 ppm

Hole No. 5 encountered heavily fractured rock at
20.5 m. Core drilling recovered pyroxene hornfelse
with disseminated scheelite assaying 0.27% W0

3
between

20.5 and 23.0 m. The core recovery was poor, 8.l.t'%
(21 cm).
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1.

2.

3.

497012
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DRILLING PROGRAMME

37 Auger holes,.o;re proposed to be drilled tor 700 m
of total drilling.

At least one diamond drill hole will also be put down
in the area of Anomaly W-2.

The proposed drill sites are shown on Fig. 1.

Anomaly W-l and MQ-l

18 Auger holes will be drilled on 100 m by 200 grid to
the bedrocK surface to further define the anomaly.

Anomaly W-2

11 Auger holes will be drilled to the bedrock surface
and core will be taken from the bedrock in order to
obtain structural data required for the positioning
of the diamond drill hole(s).

At least one diamond drill hole will be sunk to a
depth between 100 m and 200 m.

Regional Reconnaissance

8 Auger holes will be drilled further south,esst of the
granite, on the regional (200 m by 400 m) grid.
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TABLE 2

BASIC Ia'l'B IIOR THB ES'1'I....TIOII OF KBAIl AIiD ASSOCIATBD GBOCHBMICAL PARAMBTEllS

BLBMB!l'1'. Tungsten

Rock Type
n IIn
~lnai ~lna2 8 + X 28 + XX 8
i-I i-I i

Grllllite 86 129.69 520.40 2.24 1.02 3.26 4.28

Contact altend rocIts 36 63.43 164.63 1.76 1.23 2.99 4.22east of the grllllite

COntact altend rocJts 33 35.59 45.99 1.08 0.49 1.57 2.06
vest of the granite

llaIl48tone, 8Utatone 5 6.87 11.40 1.37 0.70 2.07 2.77
shale

Bioc1astica 3 0.69 0.48 0.23 0.40 0.63 1.03(Tertiary)

Alluvi_ 15 37.80 103.52 2.52 0.77 3.29 4.06



---------------
MIWI AHD ASSOCIA'l'BD GEOCHEMICAL PARAME'l'DS

- - - --"C:"'-r\-{f~ ,,0
'fu;·..i..':I. !?

;,.,'\
I •

ANOMALY '1'IIRESHOLDS
SAllPLBS

COlI'l'IlAST
ABOVB '1'IIRESHOLDS

Oft
IlOClt TYPE

REGIOHAL LOCAL RBGIOHAL LOCAL
LOCAL

PPII PPM PPM '1'IIRESHOLD

.... .(.+X) .12s+x) 110. , 110. ,
GrllDit. 9.39 26.05 72.24 13 15.1 3 3.5 7.69

COntact altered rocks 5.81 19.89east of the cp:lIDite 68.03 4 11.1 2 5.6 11.71

COntact al1:u'e4 rocII:II 2.94 4.81 7.85_st of the cp:lIDite 6 18.2 2 6.1 2.67

SaDdatoae, .i1Utoae, 3.94 7.92 15.96 1 20.0 4.05
.haJ.e

Bioo1astics 1.26
('l'ertiaxy)

1.88 2.80 1 33.3 2.22

Al1uviwa 12.43 26.84 57.97 3 20.0 4.66



------------------
49'7015

'!'ABLE 4

ELBMEN'1'. Mo1ybdenUJll

Roc:lt 'l'ype
n f- 2

n
~llnai s + x 28 + X_llnai s

Granite 86 63.42 87.49 0.74 0.69 1.43 2.12

COntact altared rocIts 36 43.21 78.11 1.20 0.87 2.07 2.94east of the granite

COntact altered %OOU 33 30.30 48.91 0.92 0.81 1.73 2.54vest of .the granite

sandstone, sUtatone,
5 ,. ;~ 0.% 0.28 0.38 0.66 1.04

shale

Alluviua 15 10.'1 ?, 1·71 1.37 0.49 1.86 2.35

f?, ieel"IS+,'(. S CTtAl4ry) ~.7'" 3'lt 0.92. 0·80 /.71 .:< .S<'

- ­,0<"
,~
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•,
~'i <

Granite 2.09 4.18 8.33 14 16.3 1 1.2 3.99

Contact: altered rock. 3.32 7.92 18.92 5 13.9 2 5.6 5.70
east: of the grauite

Contact: altered rocks 2.51 5.64 12.68 5 15.2 1 3.0 5.05
"est: of the granite

Sandstone, sUtatoDe, 1.32 1.93 2.83 2 40.0 2.14
shale

Bioclastic. 2.52 5.58 12.43 4.93
('tertiary)

Alluvium 3.95 6.42 10.49 2 13.3 2.66
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SOMJ''lARY

Geoche:','lical au.c:,:)r programme co!:!;,rl.si:ng 18 holes and totallinG' 406 B)

have been completed.

Tungsten geochemistry has further defined Anomaly W - 1.

Diamond drilling prograllu:w has been developed to test Anomaly W- 1.

One auger hole has been developed to temporary water - well to snpply
water for diamond drilling.



34 24 8 2

35 n 6 2

36 23 2 2

37 25 8 2

38 213 t6 2

39 25 2 2

40 25 80 2

41 26 1to 8

42 Z7 42 4

43 27 16 2

44 26 8 2

45\8 18 8 2

46 19 30 4

47 20 18 6

48 17 15 2

49 17 120 2

50 18 20 2

51 11; 8 2
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~ole No Depth

m ppm

49'7(\1D

Folybdermn
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G:EPCHWrITSTRY

Geochemical auger programme has been cOIlpleted on close grid in
Anomaly W - 1 area.

The tungsten geochemistI"J superposed on the structure cf the Cambrian
sediment~J sequence indicate that the source of the m10fuaJy has a sh~!e

of nort~J.Crl:{ Glongated zones, probably strata with easterl::r dip, Tho
zones are abruptly terminated in the ;1ort~ ill1d south towards the bTanite
and an inferred fault, res Gctively.

The molybdenum geochemistI"J remains inconclusive.

Anonaly W - 2 has not beem investigated in the six months' period.
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COp3TRUCTIOJr OF TEMPORARY ;VATER WELL

0 4 TIl

4 - 9 m
9 - 24 m

24 - 26 m

0 - 12 8Casing: 4" PVC ripe With approx. 1 = slots
from 8- 12 11.

Bore No 41 110.3 been developed to tem,orary T,ater 17ell to supply

water for diamond drilling.
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DRILLTITG PROGRAl:::J5

Three di8lilond drill hole§. have been plan.ned to test Anomcly W- 1.

Auger drilling will be continued alone the inferred fault and
south east of Anomcly W- 2 in ord~r to outline further target areas.

Details of two proposed holes are:

I
I
I
I
I
I
I
I
I
I
I
]

J
I
I
I
I
I
I
I

"

DDH - 1

DDn - 2

Co-ordinates:

Inclination
Depth

Co-ordibates

Inclination
Depth

8100 IT
7050 E

600 W
110 m

8100 J.T

7075 E
600 W
160 m
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497025

t·

DRILLInG

28 auger holes totalling 684.4 m have 'been drilled in the Lice"ce
area. Core samples of the bedrock have beon recovered fron 14 ho10s.

Siliceous (<J.uartzite - rnu,c'covite - biotite &'1d andaI1.wj.t0 - sillin,:nite)
hornfels was recovered fl~D 7 holes.

Calcareous (pyroxene) hornfels was encountered ill 5 holes.

TI'7o holes were termil'.ated prematurely :iJlpeat.

The drillinG results, tungsten and molybdenum assays are tabulated.
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GEOCHEi.;~STRY.
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Tho dril1inB; progra."ll1\es have confin'1eG. til.\) l)resence of trIO sigr..ifica:nt
tungsten anolllJ,ies designated W- 1 &'ld W - 2.

The anon::llies a,'pear to have beM displaced some 1000 m horizQ'1tal clistance
apart on a ::lajor fault.

Tho northern ano~,1cly, W - 1, appoars to have originated frorJ a
stratigraphically con:f:rolled source as its long axis is parallel to
thc strike of the Cambrian rocks of the ro::;'ion •

2\noncly 1'1f - 2 forc"s a distinct angle wi tb the regional raul t and tlle
general strike of the rocks. The SOurce of the arw',aly can therefore
;,e controlled by either fractures or stratieraphy or both.

\1 though hi,:>her tunGsten values have been recorded in allOme~~' W -2 area,
aDoc,::lly W - 1 is a better exploration target owing to pore obvious
stratiform properties.
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DRIIrLIHG .tilID GOOCH3FICAt RS81JLTS

Siliceous hornfels

Calcareous hor-nfels

Peat on auger flites

~ 21. :5
7 21.3

8 23.1

9 27.0
10 24.3

11 23.1

12 27.0

13 24.9

14 28.2

15 30,4

16 31.7

17 21.3

18 26.0

19 26.2

20 30.5

21 21.3

22 24.2

23 22.3

24 24.2

25 25.0

26 25.3

27 21.0

28 21.0

29 21.3

30 22.5

31 21.3

32 26.0

33 22.7

.10 Si

.05 Ca

* Peat

* Peat

.03 Si

.05 Si

.05 Si

.05 cra

.-

8 2

4 4

2 6

2 2

22 4

70 4

220 2

80 4
32 8

15 2

2 2

8 2

8 4

80 6

25 4

2 2

2 2

2 2
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9 auger holos totaJ.linC 250 ill will be drilled 200 H apart on the
regionaJ. line 6900 n, 400 m south of the existing regj.onaJ. curve;' line.

Auger drilling will be continued on close grid in AnomaJ.y W - 1 area
in order to define diamond drilling target(s).
13 hoI es will be drilled for a totaJ. of 350 m.

I
I
I
I
I
I
I
I
I
I
I
I
I
]
-I

Should the weather conditions pe~it

the wet season, one diamol1d drilL.
depth between 100 m and 200 w.

workinG' ill the s".'la'l1p:.y area durinG
hole "rill bw put down to a
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