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GEOQLOGY

Reglional Setting

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

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

The sedimentary rocks are dominantly quartzite, and
muscovite schiats.

The granitic rocks are generally fine grained and
follated though some varieties of coarse porphyritic
grantte, pegmatites and aplites also occur. Absolute
age determination dates these rocks at 715 million
years old.

The fleochroic haloes about the metamict zircons in the

biotite of this granite range from 0.04 to 0.10 mm and
average 0.067 mm.

(11) Cambrian Sedimentary Seguence intruded by lower
Carboniferous granite rocks.

The Cambrian rocks can be further broken down lnto 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~
atone, This unit 18 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 (tilloid) formation, The

sedimentary sequence is intruded and overlain by
dolerite and basalt.

This unit accommodates three scheelite and one
molybdenum orebodles and two scheelite deposits
in the south-east of the Island.
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(111) 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 pleochrolc 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-8ambrian
graniteas, indicating that the latter i1s considerably
older.

- Three granitlc stocks of lower Carboniferous age are

known to occur &t King Island:

a) Grassy;ﬁpanodiorite belng the source of the Open
Cut, and Dolphin ore bodies, Western and Miller's Bloeck
scheelite deposits.

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

c) Mt. Counsel adamellite the contact aureocle of which
is the subject of the present investigation

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

Trace element concentration of granitic rocks

TABLE 1
Description Sample Mo W Sn
Parts per million
Grassy granodiorite Mb-7 2 2 15
Bold Head adamellite CZ-15% 2 2 10
" i) 111 51 1 3 30
Mt. Counsel adamellite c2-8 2 2 10
" " 5 A -1 2 2 12
iy y . c2-13 2 2 8
1 n H 50 2 2 15
Barren granites PZ-6 ¥ 1.5 1.5 2.4
" " Shkh—95 » 0.8 1.5 2.3
h f T8-23 b 0|8 1.2 3.4
" " Ukraine 11 samples#®#® 3.0
" " Caucasus 15 " i 1.8
" " Central
Kalba 32 " L 1.5
" n Zabaikale 8 " a 3.0
{(Contd.)

# Published by Ivanova, G.F. and Butuzova, Y.(3., Distribution
of Tungsten, Tin and Molybdenum in the Granites of Eastern
Transbaykaliya, 1968, Moscow.
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Description Sggple Mo o Sn
Parts per million
Mineralising granites KL~44 = 1,1 1.3 6.1
" w KL-3 * 0.8 1.2 15.0
i ] H
Leucogranite 11 samplesh® 3.3
" granites
Two-mica granite 30 " b 7.8
b i .
Granite with
greisen 32 b LA 23.0

#% Published by Kreiter, V.M., Teoretisheskie osnovy polscov
1 razvedkl trerdykh polezhykh iscopaemykh, Polski, Nedra,
Moscow.

The concentration of tungsten and molybdenum of granites
are moderately affected by assoclated areas of
mineralization. Tin, however, 18 enriched by a factor
of at least five in the granitic rocks of mineralised
areas,

The Mt. Counsel adamellite ia similar in all aspects to
the Bold Head and Grassy stocks. It 18 reasonable,
therefore to conclude that tungsten/molybdenum mineral-
ization occurs in 1ts contact aureole.

2. Mineralisation Control ~ Exploration Targets

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

The bulk of tungsten was introduced into the skarn
through major fractures reasulting in large low grade.
disseminated scheellite deposlts in the skarn while high
grade scheelite and molybdenite deposlits emplaced into
the channelways.
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The targets of exploration for this type of deposits are

(1) Mineralising granitic intrusives
{(11) Meaningful tungsten and molybdenum geochemiocal
anomalies in the contact aureole
(114) Carbonate rocks in the proximity of granitioc
intrusive.
(iv) Major fracture zones filled with minerals of
hypothermal origin.

Exploration Ligenge 21/74

The area under review is centrally situated in the
eastern half of King Island.

Some outerops and extensive auger drilling infer that
the area covers the sedimentary sequence from pre-
Cambrian schists to Mine Series rocks, inclusive.

In the west the area is couprised of regionally mbta-
morphossd sedimentary rocks striking north-south,
decreasing in metamorphic grade to the east and

composed essentially of mica schists and sandatone to
a leSser degree.

In the central zone the sandstone-siltstone unit of
Cambrian age have been mapped.

Siltstone, shale and their contact altered varleties
have been encountered in the eastern zone. DDH-RA
intersected a sesquence of gquartzite and pelitic hornfels
with a band of garnet pyroxens hornfels. The seqguence
has been correlated with the lower part of bedded foot-
wall formation of the Mine Series.

Rock cuttings, correlative with the Mine Series, have been

recovered from four auger holes immediately east of
DDH~R1.,

A northerly elongated intrusive stock called Mt. Counsel
Adamellite of lower Cardonifesrous age ococuples the
northern part of the Llicence area. Several apophyses
of the adamellite have been outlined by outcrop mapping
and auger drillisg.

It is probable that extensive fracture gzones and faults
developed during the smplacement of adamellite and ite
apophyses. The fractures could have served as channel-
ways for the mineralising flulds which carried, injected
and deposited tungsten and/or molybdenum into the invaded
rooks. Geochemical anomalies encountered in the contact
aureole subatantiate the relevance of this inference.
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y, Conclusions

(1)

(11)'

(111)

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

The rocks of bedded footwall formation of Mine
Series are present in the area (DDH-R1).

East of DDH&R1l auger cuttings indicate the
presence of calcareoua member of the Mine
Serles.
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II. GEOCHEMISTRY

178 Auger samples of residual soll, analysed for tungsten and
molybdenum, have been included in the present evaluation.

1. Statistlical Methods

Tungsten and molybdenum are lognormally distributed

in the rocks. The natural logarithsm of the assays
were, therefore, used for the estimation of mean and
atandard deviation:

n
lna1

X = i=] (1)

and
n
n 2
L2 1ma? - (3 1m)
- na, - lna
8 n-1\ ie1 1 1= i ) (2)
_ n

where

x = mean of lna

8 = gtandard deviation

& ™ asaay

n = number of assaya
Mean tungsten and molybdenum values (X)
vwere calculated by

X = e, ppn (3)
and threshold values were computed by using
the conventional formulae

v, = ¢ X oom (%)

and
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t, = e (2= +'x), ppm (53

where
tr = reglonal threshold

tl = Jlocal threshold

Contrast factors were calculated for the local
threshold and for the anomalous assays:

(63

Q
]
i II—-'“

and

C, = . ' (7)

where
Ct =  contraat of local threshold

€, = contrast of anomalous assay

A m  gnomalous assay.

The basic data, mean and threshold valuees for each
rock type invelved are shown on Tables 2 to 5,

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

Tungsten

Over the granite, the scurce of tungsten minerallisation,
the mean of tungsten i8 the second highest: 9.39 ppm,

The highest mean and lowest standard deviation were
yielded by alluvium in the foreground of the granite
stock where gravity-enrichment of gungsten took place
during the transportation of granite detritus,



In the contact metasomatised aureocla the mean and
contrast of local threshold are much higher east of
the granite where calcareous rocks were encountered,
than in the West where silicliecus detrital sediments
occur exclusively.

Two significant anomaly have been recorded east of the
granite.

Anomaly W-~1 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 1s 2,27 times greater
than the local threshold of 68 ppm.

Ancmaly W~2 13 indicated by two assays.

~ One of the assays 1s 3.6 times greater than
the local threshold. '

West of the granite meaningful anomallies were not
found in associatlon with the bedrock.

Molybdenum

The molybdenum shows a tendency to be concentrated in
later magnatic differenclates, and its mobility 1is
higher than that of tungsten.

The molybdenum displays little resistance to weathering.
For these reasons the molybdenum 1s evenly dispersed
around the source.

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

Two anomalies have been recorded:

Anomaly Mo~]1 18 represented by 10 assays above the
mean, and four assays above the regional
thresheld. Two of the assays are 2.91 and 1.59
times greater than the local anomaly threshold.

Ancmaly M0O-2 18 indick&ted by five assays above the mea:r
and one assay being greater than the regional
threshold.

Significant anomalies have not been found in the westc
part of the contact aureola within the licence ares.
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Conclusions

(1) Anomaly W-1 and Mo-l overlap each other and are
considered to be very significant.

(i1) Anomaly W-2 seems tc 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 drillied in
Anomaly W-2 areas. The position of the holes are
shown in Pig. 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
Mu 4 ppm

Hole No. 5 encountered heavily fractured rock at

20.5 m. Core drilling recovered pyroxene hornfelse

with disseminated acheelite assaying 0.27% WO, between
%0.5 a?d 23.0 m, The core recovery was poor? 8. L%
21 ecm).
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DRILLING PROGRAMME

37 Auger holes :mxre propoesed to be drilled for 700 m
of total drilling.

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

The proposed drill sites are shown on Fig. 1.

Ancmaly W-1 and Ma-1

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

Anomaly W-2

1l Auger holeg will be drilled to the bedrock surface
and core will be taken from the bedrock in order to
obtaln structural data required for the positioning
of the dlamond drill hole(s).

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

Regional Reconnaissance

8 Auger holes will be drilled further south, east of the
granite, on the regional (200 m by 400 m) grid.
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TABLE 2
BASIC DA!.‘R FOR THE ESTIMATION OF MEAN AND ASSOCIATED GEOCHEMICAL PARAMETERS
ELEMENT: Tungsten
Rock Type n » 2
< lnag é_lmi x 8 8 +x 28 + x
ml i=l
Granite 86 129.69 520.40 2.24 1.02 3.26 4,28
Contact altered rocks
east of the granite 36 63.43 le4.63 1.76 1.23 2.99 4.22
Contact altered rocks 33 35.59 45,99 1.08 0,49 1.57 2.06
west of the granite
Sandstone, siltstone _
hale 5 6.87 11.40 1.37 | 0.70 2.07 2.77
Bioclastics
(Tertiary) 3 0.69 0.48 0.23 0.40 0.63 1.03
Alluvium 15 37.80 103.52 2.52 0.77 3.29 4.06

4

O
7
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TABLE 3 )
MEAN AND ASSOCIATED GEOCHEMICAL PARAMETERS Bat
ELEMENT: ‘Tungsten
SAMPLES
MEAN | ANOMALY THRESHOLDS ABOVE  THRESHOLDS cog:nnsr
BOCKX. TYPE
REGIONAL LOCAL REGYONAL LOCAL T::EQEDHD

PPM PPM PPM

o* elstx) e(28+x}) No. & No. Y
Granite | 9.39 26.05 72.24 13 15,1 3 3.5 7.69
Contact altered rocks
east of the granite 5.81 19.89 68.03 4 1.1 2 56 1.71
Contact altered rocks
west of the granite 2.94 4.81 7.85 6 18.2 2 6.1 2.67
Sandstone, siltstona, 3.94 7.92 15.96 1 20,0 - - 4.05

shale .
Bioclastics :
(Textiaty) 1.26 1.68 2.80 1 33.3 2.22

Alluvium 12.43 26.84 57.97 3 20.0 - - 4.66
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TABLE 4
BASIC DATE FOR THE ESTIMATION OF MEAN AND ASSOCIATED GEOCHEMICAL PARAMETERS
ELEMENT: Molybdenum
Rock Type n b 2 2
%_Imi éllnai' x s 8 +Xx 28 + x
Granite 86 63.42 87.49 0.74 0.69 1.43 2.12
Contact altered rocks :
east of the ite 36 43.21 78.11 1.20 0.87 2,07 2.94
Contact altered rocks R
west of the granite a3 30,30 48,91 0.92 .81 1.73 2.54
Sandstone, siltstone
nale ' 5 .29 0.94 0.28 0.38 0.66 1.04
Alluvium 15 20.62 2177 1.37 0.49 1.86 2.35

Bisclastics (Tertiary) 3 Sy 324 0,92 0.%0 127 2.52
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MEAN AND ASSOCIATED GEOCHEMICAL PARAMETERS ;
ELEMENT: Molybdenum
‘ SAMPLES
MEAN ANOMALY THRESHOLDE ABOVE THRESHOLDS CONTRAST
ROCK TYPE , . o
REGIONAL LOCAL REGIONAL LOCAL
PPM PPM PP LOCAL
: THRESHOLD

o* e (8+x) e (284x) No. t No. )
Granite 2,09 4.18 8.33 14 16.3 1 1.2 3.99
Contact altered rocks
east of the granite 3.32 7.92 18.92 5 13.9 2 5.6 5.70
Contact altered rocks
west of the granite 2,51 5.64 12.68 5 15,2 1 3,0 5.05
Sandstone, siltstone, 1.32 1.93 2.83 2 40.0 - - 2.14

shale
Bioclastics
(Tertiary) 2.52 5.58 12.43 : 4.93

Alluviumm 3,95 6.42 10.49 2 13.3 - - 2.66
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SUMTIARY

Geochermical augsr preogramne corprising 18 holes and totalling 406 m,
have been completed,

Tungoten geochemistry has further defined Anomaly W -~ 1.
Diamond drilling programme has been developed to test Anomaly W - 1.

Cne auger hole has been developed to temmorary water - well to supply
water for diamond drilling,
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DRILLYNG AND GWOCHMIICAT, RESULTS

Tole Ho Denth Tungaten ¥olyhdenun
n Ppm prn
34 24 8 2
35 27 6 2
36 23 2 2
37 25 5 2
36 8 16 2
39 25 2 2
40 25 80 2
41 26 110 8
42 27 42 4
43 27 16 2
44 26 8 2
4518 18 8 2
44 19 30 4
47 20 18 6
43 t7 15 2
49 17 120 z2
50 18 20 2
51 14 8 2




GREOCHETSTRY

Geochemical auger programme has been corpleted on close grid in
fnomaly W- 1 aresa.

The tungsten geochemistry superposed on the structure of the Cambrian
sedimentary sequence indicaie that the source of the anohaly has a shme
of northerly clongated zones, probably strata with easterly dip, The
zones are abruptly terminated in the north and south towards the granite
and an inferved fault, res-cctively.

The molybdenum geochemistry remains inconclusive.

Anongly W - 2 has not beem investigated in the six months' pericd.
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CONSTRUCTION OF THMPORARY ‘TATER JELL

Bore FHo 41 hos been developed to temorary water well to supply

water for diamond drilling,

Well log: 0 =
4 -

9 -

24 =

Caging: 0 -

4
9m
24 m
26 m

12 m

sand and cleoy

fine sand

mnediun fo coarse sand interbedded
with clay and neat

clay asnd siltatone cuttings

4" PVC pipe with approx. 1 um slots
from 8~ 12 m.
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DRILLING PROGRAIST

Three diamond drill holes have been planned to test Anomaly W - 1.

Details of 4wo proposed holes are:

e - 1 Co=ordinates: 8100 ¥
7050 ®

Inclination 600 W

Depth 110 m

pl - 2 Co-ordibates 8100 1
T075 E

Tnelination &0° w

Depth 160 m

Avger drilling will be continued along the inferred fault and
gouth east of Anomaly W - 2 in order to outline further target areas.
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28 auger holes totalling 684.4 m have been drilled in the Licence
area. Core samples of the bedrock have been recovered from 14 holes.

3iliceous (quartzite - muccovite - biotite and andalusite - sillimenite)
hornfels was recovered fronm 7 holes.

Calcarecus (pyroxene) hornfels was encountered in 5 holes.
Two holes were terminated premaiurely inpeat.

The drilling results, tungsten and molybd:onum assays are tabulated.
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R0 CHEISTRY A

Tie drilling programies have confHirmed the sresence of two significont
tungston anocreigs designoted W~ 1 and W- 2,

The ancralies anpear to have been displaced some 1000 m horizontal distance
snart on a najor fault.

The northern anomzly, T -~ 1, appears to have oviginated from a
atratigrephically confrolled sourcs as its long axis is parzllel to

the strike of the Cambrian rocks of the rezion.

Anonaly W~ 2 forrs a distinet angle with the regional fault and the
goneral strike of the rocks. The source of the anowaly can therefore
be controlled by either frachtures or stratigraphy or both.

Although higher tungsten values have been recorded in anonaly W -2 area,
anomaly W - 1 is a better explorgtion target owing to rore obvious
gtratiform properties.
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DRITIING ATD GAQCHTICAL, RSSUTRD

Hoa
Lo

Tole ¥o. Depth  Core recovery TRock type Tunssten [olybdenum
m m bpr ro
& 273 03 Si 8 2
7 21.3 - ~ 4 4
8 23.1 05 Si 2 6
9 27.0 .05 5 2 2
10 2443 .05 Ja 22 4
" 23%. 1 .- - 70 4
12 27.0 - - 220 2
13 24.9 - - 80 4
14 B2 .03 fa 32 8
15 30,4 - - 15 2
16 31.7 03 Si 2
17 213 - - 2
18 26.0 - - & 4
19 26.2 .02 Ca 20 £
20 30.5 .02 Ca 25 4
21 2143 - - 2 2
22 2442 .05 51 2 2
23 22.3 - - 2 2
24 2462 .05 34 4 4
25 25.0 - - 6 10
206 25.3 - - 8 12
27 21.0 - - 2 A
28 21.0 - - 2 2
29 21.3 .10 31 4 2
30 22.5 05 Ca a 5
31 2143 * Peat - -
32 26,0 - - 16 6
33 22.7 * Peoat - -

Motog:

Si

Ca
»*

Filieceous hornfesls

Calcareous hornfels

Peat on auger flites

o2
-3
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DRILLIIG PROGRALTT
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Auger drilling will be continued ou ¢lose grid in Anomaly W - 1 area
in order to define diamond drilling fargei(s).
13 heles will be drilled for a total of 350 1.

9 anger holes totalling 250 m will be drilled 200 = apart on the
regional line 6900 I, 400 m gsouth of the existing regional survey line.

Should the weather conditions permit working in the swampy area during
the wet season, one diamond drill . hole will bw put down to a
depth between 100 m and 200 u.
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