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INTRODUCTION

The Grassy Granite, together with its contact eavirgnment,
covers an area of approximately 68sq.km. in the extreme south
east of King Island. Geologically the area consists of a sequence
of pelitic and calcareous sediments of Cambrian age overlain by
volcanics, the whole sequence being intruded a granitic stock of
assumed Devonian age,

The area of interest is held by King Island Scheelite Limited
under Explcration Licence 15,66, covering 100sq.km, which includes
a series of Mineral Leases around the actual zone,

Prior to the acquisitic: of K,1I.5, Ltd by Peko-Wallsend Ltd,
exploration had been concentrated in two areas, Investigator 6
and Investigator 2, In addition to auger drilling of these areas
a total of 18 diamond drill holes were completed. (3 at Investigator
2, 12 at Investigator 6 and 3 scout holes).

Geopeko Limited initially eoncentrated its efforts on
No,3 0/B, and the area around the Bold Head granite. Also
there was conducted a large regional exploration programme through
out the island; with some additional work being carried out at
Investigator 6.

Between 1971 and the end of 1972 exploration of the Grassy
granite contact was accelerated with one gemco rig operating full
time in this area, A number of 'C' horizon tungsten anomalies
were located and diamond drilled, Arising from this work the
following problems were encountered:-

A thick volcanic cover was found to mask the underlying mine
series rocks in some areas.

Strong soil geochemical anomalies were shown to have as their
source, thin garnet horizons with only minor mineralization.
Detrital scheelite was shown to be present in the overlying
sands thus throwing into doubt the validity of the results of
some of the geochemical soil sagpling.

To overcome these problems, and taking into account the
extznt of the granite contact (about llkm) to be tested, it was
decided to carry out a percussion drilling programme preceeded
by auger drilling to deliniate the mine series. The percussion
drilling consisted of a series of 30 rcout holes at 200m intervals,

Five main areas of interest were encountered, although
minor scheelite was intersected in many holes, These were Invest-
igators 2, 21, 23, 24 and 3,
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The Grassy granite contact zone has been divided into
a2 series of prospects based on geology and geochemistry, Initially
the contact was split into 3 broad areas which have been subsequently
further divided on the basis of auger drilling and percussion drilling

results,

The areas are designated in sequence from the south as

follows:~-
Southern E.L. 15/66

Investigator 24

Investigator 2

Investigator 21

Investigator 22

Investigator 3

Investigator 23

Investigator 18

Investigator 6

Northern Contaet

From the south coast to the southern
limit of the consolidated lease at
Millers' Block.

The southern portion of Millers' Block
Lease No.'s 469 P/M and 471 P/M covering
the area around percussion driil hole 50
{tungsten mineralization).

The northern portion of Millers' Block
lease No,'s 470 P/M and 472 P/M covering
the areas round the 'C' horizon tungsten
geochemical anomaly and percussion drill
hole 5,

The southern portion of Merritts' plock
(G22) covering the area round the
percugsion drill holes 7 and 33,
{tungsten mineralization).

The northern portion of Merritts' Block
(G22) covering the areas round the '
horizon tungsten geochemical anomaly,

Morris's Block {(G8) and the western portion
of Perry's Block (G9) covering the 'C!
horizon tungsten geochemical anomaly and
the mineralization intersected in percussion
drill holes 20 and 21,

The eastern portion of Perry's Block (G9)
covering the areas around percussion drill
holes 24 and 25 (tungsten mineralization),

The area lying between the Loop Road and
the Wharf Road and surrounding diamond
drill hole INV, 6-4 which intersected
scheelite mineralization at depth,

The area between the Wharf Road and the
Open Cut, Covers a number of 'C' horizon
geochemical anomalies,

The area north of 565500 N approximately.
This covers the long northern arm of
volcanics,
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SUMMARY

In December 1971 an auger drilling programme was commenced
on Integrated Survey Grid in the Investigator 3 area and later
extended to cover the whole contact area., Two areas of anomalous
C horizon tungsten values were deliniated (Investigators 3 and 6/4),

Diamond drilling in the areas of the 'C' horizon geochemical
anomalics showed the anomalies to be due to concentration of
scheelite in the weathered profile. The source of the scheelite
was . thinly banded calcite garnet pyroxene hornfels containing
minor amounts of scheelite,

In March 1973 a2 percussion drilling programme consisting
of 30 holes was commenced to test the distribution and mineralization
of the mine series rocks within the Grassy granite contact
aureole from southern Iavestigator 2 in the south to Investigator
6 in the east,

Percussion drilling was undertaken to overcome two main
problems, the thick volcanie cover adjacent to the granite and
the strong ¢'horizon geochemical anomalies caused by weathering of
thin mineralized beds.

Drilling was carried out at 200m intervals with the &im
location a resource of open cut potential and of a similar size
to No.l or No,2 orebodies, No.l orebody has a strike length of
approximately 500m.

The holes averaged 91,76m in depth, the rigs capacity
being 164.59m, and were successful in testing the upper portion
of the mine series sequence between Investigator 24 - Investigator
3 and in Investigator 6 west,

A total of 6 areas of significant scheelite mineralization
were located by the percussion drill, Diamond drilling at
Investigator 21 has shown that the mine series sequence is thicker
than originally interpreted from field mapping, Detalled auger
drilling of this area had not been carried out prior to the
percussion drilling programme and the area is one of very sparce
outcrop.

The following geoclogical points have been obtained from
the exploration to date:~

- The stratigrapby of the mine series variece considerably
round the granite contact.

Thick marble bheds occur at various locations within the
mine series sequence,
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- Podded units are known to occur at Investigators 21 and 2,
Prom their velative positions within the lower mine series
it is probable that these were not intersected in the
percussion drill holes.

- The Investigator 21 mineral body occurs in an area where
a definite shelf is present In the granite contact.

- It is now possible to deliniate a number of major faults
around the granite contact, as at Investigators 24 and 3,

- Spotted hornfelsed pelitic sediments similar to the under-
lying siltstone and shale sequence have been shown to occeur
within the upper volcanics.

- The area of magnetic 'low' within the Grassy granite is
interpreced as being due to a concentration of quartz
feldspar porphyry dykes within the granite,

- In some areas (Investigators 24, 3 and 18) the occurrence
of mineralization appears to be related to faults,

Significant mineralization was encountered at Investigators
24, 2, 21, 22, 3 and 23, which were, with the exception of Invest-
igator 21, shown by follow up diamond drililing to be due to thin

< lm) bands of mineralized garnet skarn occuring within finely
banded units,

At Investigator 21 a small W, Mo deposit was located
within the upper mine series. 1In this area the strike is
apgroximately north-south and the mine series dip east at about
207, This deposit contains a probable resource of 200,000 tonnes
at 0,477 WO, and 0.147% Mo.

Although no drilling was carried out specifically to test
the Investigator 18 mineralization percussion holes 25 - 29 showed
that a thick volcanic cover is present throughout,

A programme for further exploration of the granite contact
is presented, This programme involwves:-

Detailed gravity surveys - To locate further shelves in
the granite contact, similar to
that occurring at Investigator
2. (Prior to percussion drilling),

Detailed auger drilling - To define the base of the mine
series and deliniate faults,
(Prior to percussion drilling).

Diamond drilling - To define stratigraphy in southern
E.L, 15/66 and western INV, 3 area,
and to test the podded units in the
lower mine series at Investigator 21,
(Prior to percussion drilling).
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Additional diamond drilling
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To test southern E,L, 15/66 and

the lower mine series rocks in

the area of known geology. Location
of holes may vary depending on the
results of the above sections,

Drilling of two precollar diamond
£rill holes to test the extent of
the mineralizstion encountered at
Investigator 18,
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CONCLUSIONS
1) Geologically the Grassy and Bold Head contact sureoles

are the most favourable areas for economlce scheelite deposition
encountered on King Island,

2) Mine series rocks occur in all sreas of the Grassy Granite
contact as far south as 551500N (south Investigator 24), and
possibly occur further south under extensive esand deposits,

3) Throughout the entire contact area the mine series rocks
dip in towards the granite at angles varying from 20 -~ 35,

Anocmalous tungsten concentrations occur in various
carbonate rich horizons within the mine series,

5) Faulting on all scales is common within the contact
aurecle and in some areas (Investigator 3) is thought to °*
have major control on mineral deposition,

6) Localization of mineralization in the Grassy granite
aureole appears to be due to 3 main factors:-

a) Suitable host rocks, carbonate rich mine series
rocks. (especially podded varieties).

b) Faulting as at Investigators 3, 18 and 24 and at
Bold Head Orebody.

c) Shelf like structures in the granite contact as at
Investigator 21 and Bold Head Orebody.

7) A small deposit of scheelite (Probable Rescurce' 200,000
tonnes at 0,47% w03 and 0,147 Mo) occurs at Investigator 21,

8) The 1973 - 74 scout percussion drilling programme, while
defining the distribution of mine series around the contact zone
has tested only the upper portion of the mine series.

9) %/ shown by follow up drilling at Investigator 21 a thick
disturbed carbonate rich horizon lies within the mine series below
the portion tested Ly the scout percusaion drilling programme,
This horizon could logically be expeeted to occur in a similar
position at Investigators 2, 22 and 24,

10) No large near surface resource of scheelite or molybdenite
occurs in the Grassy granite contact aureole west of No.l 0O/B,

11) The work carried out todate has indicated that ore grade
mineralization can occur within the mine series rocks, The lower
portion of these rocks has not been satisfactorily tested,

12) The results of the follow up diamond drilling programme
have shown that percussion drilling is an extremely sensitive e
method of testing for scheelite mineralization within the Grassy
Granite contact aureole.
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RECOMMENDAT IONS

1) It is recommended that further expleration is carried
out around the Grassy granite contact to test the lower portions
of the mine series sequence, especially in the eastern contact
area where potential host rocks are known to occur.

2) That a detailed precision gravity survey be undertaken sn
traverses over the contact zone to locate, if possible, shelves
or cuspe in the granite contact.

3) The auger drilling programme be contipnued to define in
detail; the mine series/quartzite boundary in the Eastern
area, and the distribution of mine series in the Northern contact
and Investigator 23 area, Faulting to be located as accurately
as possible, This programme along with recommendation number &
should be carried out during the winter, and will provide
definitive information for percussion drilling in the summer,

4) Diamond drilling of three drill holes as below:-

a. One stratigraphic hole to determine the geology of that
portion of Southern E.L, 15/66 in which mine series are
suspected,

Location:- approximately 560900N 213400E.
Depth  :~ 200 metres.

b, One hole at 213750E on the Investigator 2] base line to
test for mineralization in the potential host rocks of
the lower mine seriles adjacent to the granite contact,

Location:- 563000N 213750E,
Depth :~ 200 metres,

¢. One stratigraphic hole to determine the mine series
sequence and quartzite boundary in the western INV,3 area.

Location:- mnorth of P,D,H, 19, 5646008 215200E.
Depth  :- 150m approximately.

5) That a second percussion drilling programme carried out
by a truck mounted rig capable of drilling to about 250m. The
percussion holes be located as follows:+

Scuthern E L. 15/66 (1) 5596008 213400E
{(2) 5602008 213700F
(3) 5613008 213500

Investigator 24 (1) 5615008 213500F
(2) 5622008 213500E

Investigator 2 562600N 213600E



6)

7)

Investigator 22
Investigator 3

Investigator 23

Investigator 18

(1)
(2)

1)
(2)

5635008
5640000

564400N
564700N

565000N
564900N

This is a total of 12 ?,.D,H.'s,

213950E
214300E

214700E
215150E

216100
217600

$37013
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The location of the 12 P,D,H,'s to be altered depending
on the results of the following:-

(a) gravity surveys -

(b) auger drilling -

(¢) diamond drilling -

for cusps in the contact,

for mine series contacts and major fsult
locations,

for stratigraphy as to most favourable host
rocks and definition of the podded carbonate
units,

Two precollared D,D,H,'s be drilled to test the extent of

mineralization intersected in D,D.H., INV, 6-4&,

(194 - 203m, 8m @ G.56% W03) at INV, 18,
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EXPLORATION HISTORY

Various attempts have been made to explore the contact
environment of the Grassy granite since the discovery of scheelite
on the beach at Grassy Bay in 1910. Until 1953 the majority
of the work consisted of various gouges, adits and pits around
the contact by various prosgpectors, with three short diamond drill
holes being completed in the Forestry block (INV,18) by K,I.S, in
1947, Between 1953 and 1955 a total of 15 diamond drill holes
were completed by K,1,S, in two areas of interest (Investigator
2 and 6) before difficulties of tenure caused a cessation af
exploration, ‘

In 1968 following a recommendation by P,J, Anthony
{Senior geologist K,I,S8.) diamond drilling recommenced within
the contact area with holes being drilled im the Investigators
3, 6, 18 and Tank Hill areas as well as at Bold Head, Drilling
around the Grassy granite area ceased in August 1968 during the
drilling of D,D.H, 220 to allow detailed diamond drilling of the
mineralization encountered at Bold Head (No.3 0/B).

Geochemical sampling was continued in two areas of the
contact (Investigators 2 and §) where mine series rocks had been
recognized during the regional mapping programme. Reports were
presented by W, Arendt and N,R, Kinnane on these areas covering
all work up to 1968,

Further geochemical sampling was carried out ia the
Investigator 6 area to define the tungsten geochemical anomaiies
encountered in that area and a total of 189 auger holes were
drilled (138 by hand auger). This work together with a proposal
for diamond drilling was detailed in a report by J,J. Gresham
in November 1970, The diamond drilling proposed was carried
out in 1971 with no mineralization being encountered,

In 1971 an auger drilling programme was initiated on
Intigrated Survey Grid in the Investigator 3 area, This survey
was extended in 1972 to cover the entire granite contact from
the Wharf Road to the southern limit of Millers' block. At the
same time auger drilling was carried out to the east of the
Wharf Road in the Investigator 6 area, on old mine grid, to
complete the definition of thig prospect. Following the
acquisition of the area south of Millers' block in 1973 the
drilling was extended to cover the whole contact area. The
auger drilling was commenced with a series of wide spaced lines
across the contact zone and provided a broad definition of the
geology within the Grassy granite contact aureole.

'C' horizon geochemical sampling carried out with this
auger drilling programme defined two areas of anomalous tungsten
and molybdenum associated with mine series rocks. These were
located at Investigator 3 (1830ppm W and 80ppm Mo peak value)
and I;vestigator 6 (anomaly 4, 4150ppm W and 1250ppm Mo peak
value ),
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Diamond drilling of these anomalies was carried out
between June and December 1572 with three holes being drilled
in each prospect. Although all drill holes intersected mine
series rocks with significant marble horigons it was shown
that the source of the 'C' horlzom anomalies wa2s. in both cases,
thin (3m)} pyroxene garnet skarn horizons containing minor
mineralization,

As a result of the dismond drilling it was evident that
simple bedrock auger drilling followed by diamond drilling of
the anomalous areas was not a suitable method for testing such
a large area of mine series, especially when it was considered
that orebodies could exist within the mine series without having
any surface geochemical expression., This is due to the fact
that the mineralization occurs within limestone horizons as part
of a replacement skarn phenomencnand this may only occur in
the deeper portions of the limestones nearer the granite while
only unreplaced marble occurs in outcrop,

Also previous werk had shown that throughout very large
areas of the contact & thick unconformable cover of volcanics
overlies the mine series allowing only a very minor part of
the sequence to outcrop., Attempts to drill through the
volcanics using auger drill ripg met with little success,

For these reasons a less expensive method of sampling
which retained 2 high degree of precision was required to test
the mine series, and rotary percussion drilling was considered
to fulfil the necessery requirements,

A programme of scout rotary percussion drilling was
carried out between March 1973 and March 1974, This programe
consisted of a series of 30 percussion drill holes spaced at
200nm intervals around the granite contact,

The holes outlined the geology and structure of the
rocks in the Grassy granite sureole much more closely then
had been obtained by surface wmapping (largely float mapping)
and suger drilling. A number of holes lutersected scheelite
mineralization, values over 100ppm being regarded as significant,
and in g§ number of cases this mineralization was clearly related
to previously defined 'C' horizon anomalies,

The areas with significant scheelite mineralization were
followed up by precollared diamond drilling to obtain represent-
ative samples of the mineralized horizons. This follow up work
was carried out at 50m spacing round the initial percussion hole
aon the assumption that if the mineralization did not extend at
least 50m laterally it was of insufficant extent to comprise an
economlic deposit,
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The follow up diamond drilling consisted of twenty
diamond drill holes located in areas where percussion drilling
encountered mineralization, With the exception of Investigators
21 and 24 the mineralization was shown to be minor and restricted
to thin garnet bands (up to 10-50cw } in banded biotite pyroxene
garnet calcite hornfels units,

Of the twenty holes two were drilled at Investigator 24,
two at Investigator 2, nine at Investigator 21, one at Investigator
22, three at Investigator 3 and three at Investigator 23,

The diamond drilling at Investigator 21 defined a
mineralized garnet skarn horizon with an estimated ('probable')
resource of 200,000 at 0,47% WO4 and 0.14% Mo.

Summary of exploration to date:

a) Base map compilation on I,8.G, from serial photographs.
scale 1:5000 & 1:12000,

b} Regional photo controlled geological mapping at approximate
scales of 1:12000 and 1:5000,

¢) A regional 'C' horizon geochemical soil sampling programme
consisting of 335 gemco holes totalling 2019.4m of drilling.

d) Detailed bedrock geochemical soil sampling on the Investigators
2, 3 and 6 grids.

e) Diamond drilling of a total of 17 diamond drill holes at
Investigator 6 (1¢52/3 - 12, 1970 - 2, 1972/3 - 3).

f) Diamond drilling of 3 diamond drill holes at Investigator
2 (1952/3).

g) Diamond drilling of 4 diamond drill holes at Investigator 3
(1968 - 1, 1972/3 - 3).

h) Diamond drilling of 5 dimmond drill holes at Investigator 13
(1947 -~ 3, 1968 - 1, 1972/3 - 1),

i) Diamond drilling of 1 scout diamond drill hole at Tank
Hill (1952/53),

1)  Scout rotary percussion drilling consisting of 62 holes around
the contact aurecle between Investigator 2 and Investigator 6.

k)  Scout diamond drilling of 3 precollared drill holes close to
the granite to test for deeply buried mine series.

1) Follow up diamond drilling of areas of mineralization located
by the scout percussion drilling programme:- Investigator
24 - two holes, Investigator 2 - two holes, Investigator
21 ~ nine holes, Investigator 22 - one hole, Investigator
3 - three holes and Investigator 23 ~ three holes,
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GEQPHYSICS

During 1973 a low level airborne aeromagnetic survey
was carried out over south east King Island for King Island
Scheelite (1947) Ltd, This survey deliniated both the Grassy
and Bold Head granites, the volcanics and also the Grassy River
fault.

The area was alsc covered by the airborne magnetic and
radiometric survey carried out over most of King Island in
February 1473 by Canadian Aero Services on behalf of Geopeko
Limited,

No meaningful results were obtained from the radiometric
survey,

The 1973 magnetie survey located three additional
anomalies, (anomalies 7, 10 and 12) two of which were inter-
preted as possible granite rocks and ground magnetic traverses
were carried out to locate these anomlies,

: Magnetic anomaly No.7 is a moderate sized ovoid shaped
magnetic high the source of which is interpreted by L,A. Richardsons
as occuring at a shallow depth. The majority of the anomaly lies
off the south coast at Red Hut, The landward part of the high
has been located by ground magnetic traverses and diamond drilling
of this anomaly should be completed this financlal year,

The anomaly lies close to the inferred location of the
mine series rocks in this area.

Magnetic anomaly No.l0 15 a broad circular shaped magnetic
~high the source of which is interpreted to occur at a moderate
depth. This anomaly is located within the underlying siltstones
and shales about 1600m north of the granite contact, Auger
-drilling and percussion drilling emcounter-d only pyritic
silts*ones and shales, interpreted as belonging to the underlying
Siltstone - Quartzite Group,

Magnetic Anomaly No.l2 is an elongate magnetic low which
occurs as a wedge driven into the Grassy granite from the south
west, Auger drilling and percussion drilling of this area
eacountered Grassy granite and quartz feldspar porphyry. The
magnetic low is thought to be due to a conceatration of these
quartz feldspar porphyries within the granite.

Ground magnetics have been carried out over most of the
prospects round the granite aurecle. Ground magnetics are a
suitable tool for locating the volcanic contacts and have been
used in Investigator 6 to deliniate faults where these offset
the volcanies.
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A series of test linmes of gravity have been carried out
over the granite contact using both barometer and survey control
for the levels. This is being evaluated at present but it
would appear that barometer control is unsuitable on King Island
due to the large fluctuations caused by the wind gusts. It should
be noted here that this survey was carried out under the best
weather conditions obtainable on King Island,

Dependent on the results of the traverse along the
levelled line at Investigator 21 it is possible that further
gravity work may be carried out along surveyed and levelled
lines to define the sub~surface shape of the granite contact.
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GEOCHEMISTRY

Geochemical sampling has been one of the main exploration
tools employed on the Grassy granite contact, with varying success,

Although since 1971 only bedrock 'C' horizon geochemical
sampling has been carried out quite considerable amounts of
hand augering was done over the Investigator & area prior to
that date, :

A lorge percentage of the data obtained from the hand
auger programme in this area is of dubious value due to two
major factors, The Investigator 6 areca has dunal sand cover
of varying dspth and only a percentage of hand augering was
successful in penetrating this cover. The dunal sands contain
gignificant amounts of detrital scheelite grains and other
heavy minerals which when encountered in auger drilling can
give spurious anomalies.

Geochemical results obtained frow the jacro/gemco
drilling programme when taken en masse can be used, on the
basis of their zinc and copper results, to distinguish between
weathered mine series and quartzites.

Used in conjunction with the rock chips, and information
from diamond drilling, 'C' horizon geochemistry has enabled a
broad outline of the geology to be made,

This 'C' zone geochemistry defined a series of anomalies
(Investigators 2, 3, 6/4 and 22} which have been tested by
diamond and percussion drilling. In all cases these anomalies
were due to concentrdtion of scheelite in the weathered
profile of a lightly mineralized pyroxzene garnet calcite horizon,

Investigator 21 a mineralized bedy containing a 'probable’
ore resource of 200,000 tonnes at 0.47% WO, gave a 'C' 2zone
geochemical anomaly of only 100 ppm W, muca less than the ones
described above where peak velues of 250, 1830, 4150 and 1260
ppm W regspectively were recorded. This is due to the fact
that the mineral body at Investigator 21 does not reach the
surface, only the unreplaced marble does.

When compared to the original geochemistry results from
the Bold Head (Investigator 1} area it is apparent that if 'A'
lens had not sub outcropped to give the high geochemical reading
then it is possible that the values of up to 100 ppm W obtained
above 'B' lens might have been disregarded in favour of the
Investigator 2 area where values of 250 ppm were present.

A series of trial surveys were carried out over the
Investigator 3, 6 and 21 areas to determine the suitability of

- biogeochemistry in this area.
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The results of these trials were not encouraging due to
the fact that only voung shellow rooted ti-free is found in areas
of intensive farming. The areas of gum and wattle tend to be
the areas of dunal saund and this sand contains concentrations of
scheelite in its heavy mineral fraction.
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GECLOGY

1) Regional Geology

The Grassy Granite and its associated metamorphic
aureole lie in the extreme south east of King Island within
a thick sequence of Precamborian Siltstones and shales.

The siltstones and shales which, form the higher south
eastern portion of the island, have a dominant north south strike
and generally dip to the east. At least three fold axis are
known to occur in this unit,

Overlying these rocks is a thin (approximately 200m)}
sequence of dolomitic siltstones, shales and tilloid, the Grassy
Group. This sequence which has been tentatively correlated with
the early Cambrian or late Proterozoic Carbine Group at Dundas
and the Smithton and Jane dolomites on the Tasmanian Mainland.
The 'mine series' rocks consisting of contact metamorphosed and
metagomatized carbonate rich sediments are assumed, on the basis
of present evidence, to be the lateral equivalents of the Grassy
Group,

The mine series roeks, and the lateral equivalents, are
overlein by a thick (4+2500m) volcanic sequence of picritic and
spilitic lavas, tuffs and agglomerates with interbedded pelitic
sediments, This sequence becomes more pelitic and less volcanic
rich to the south west,

The sediments were intruded during late Devonion -~ early
Carboniferous times by two granitic bodies, the Grassy Granodiorite
and the Bold Head Adamellite. These two bodies have been tentatively
correlated with the tin/tungsten bearing granites of the Aberfoyle
and Story's Creek district of Tasmania.

The granites and surrounding sediments are intruded by a
series of quartz feldspar porphyries which are probably late stage
activity related to the granite emplacement,

2) The Contact Area

The rock types can be broken down into four broad units
stratigraphically arranpged as follows:-

Upper Volcanics. A sequence of volcanics with interbedded
pelitic sediments.

Mine Series. Clastic and carbonate rocks with interbedded
"volcanic' horizons. These rocks are
hornfelsed in proximity te the Grassy granite,

Quartzites. Quartzites, spotted shales and siltstones
frequently interbedded., The metamorphosed
equivalents of the siltstone shale sequence,

Granite, The above three units are bounded to the
gouth and east by the Grassy Granodiorite.
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The Upper Volcanics

This unit contains a large variety of rock types of both
voleanic and sedimentary origin, Although biotite quartz hornfels
are present throughout, from No,)l orebody to the south coast,
the sediments only become 2 major unit from the Investigator 3
area west and south, These sediments are in hand specimen
very similar in appearance to the quartzites underlying the mine
series even showing the typical spotted texture associated with
these rocks.

In thin section these two rock units can be differentiated
by the presence of haematite in the sediments associated with
the upper volcanics,

The upper volcanicg lie unconformably on top of the mine
series rocks and in some areas overlap onto the underlying
quartzites,

In the south east of the contact aureloe, that area
originally held under E,L, 13/73 the biotite quartz hornfels
becomes dominant and at the present time is interpreted as
overlying the mine series which sub-outecrop much further west
than is the case further north,

The Mine Series

This unit can be broken down into two broad sections:

- The upper mine series, which are generally a finely bedded
sequence, and the lower nine series which contains significant
amounts of podded units and is more disturbed in appearance,
However there is a lack of data about the lower mine series,

At least two marble horizons are known to occur in the
mine series at Investigator 21 and Investigator 6.

It is difficult to correlste the mine series between
percussion holes due partly to the effect of a series of faults
which strike approximately at right angles to the granite contact,
These are best defined at Investigator 6 where a series of
faults have been interpreted from early diamond drilling results,

It would appear that some of these faults may have been
contemporaneous with deposition of the mine series as the
adjacent blocks appear stratigraphically different as in western
Investigator 6 where large thicknesses of marble up to 30m, were
encountered in a hole adjacent to a section in which the mine
series is only 50m thick and contained only 10m of marble,

Scheelite and molybdenite mineralization is, with the
exception of Investigator 18, confined to the mine series rocks
and is localized within them in garnet rich horizons. These occur
either as skarn horizons associated with the thicker marble beds
or as narrow beds in banded biotite pyroxene garnet calcite horizons
where the garnets form at the contact between the marble and
pyroxene hornfels bands, :
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Within the mine series a number of minor intrusive
volcanic units occur. These are medium grained massive
actinolite rocks which occur as sill like structures between
the mine series horizons.

guartzites

This unit is the metamorphic equivalent of the Precambrian
giltstone and shale sequence which forms the bulk of south east
King Island.

In fresh core they comprise 2 sequence of pyrite rich
light grey quartzites with scme very fine grey black pyrite
rich siltstone horizons,

The dominant spotted texture is most obvious in
weathered rocks.

The Granite

The Grassy Granite has intrusive relationships to the
surrounding sediments and has been shown by age dating (McDougal
and Leggo) to be of Lower Carbonifercus age,

Examination of thip sections and chemical analysis
has shown that this intrusion should be more correctly
termed the Grassy granodiorite.

The Granodiorite is interpreted as the source of the
tungsten mineralization in the metamorphosed calcareous rocks
of the mine series and drilling in the centre of the granite
itself has shown tungsten values up to 140 ppm W.

The dip of the granite contact although generally an
outwards dip varies quite considerably and a shelving effect
is known at Investigator 21 where the subsurface contact is
roughly horizontal over a distance of about 150m.

A similar situation occurs at Bbld Head mine and it
is considered likely that it may be one of the causes of the
occurance of the mineral bodies at these points.

Other Rock Types

Only two other rock types are encountered in the area.

The quartz feldspar porphyries, occur as long narrow
dyke 1like bodies cutting both the sediments and the granite.
These dykes appear, at least in some cases, to occur within
fault zones probably by intrusion along existing lines of
weakness,
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The tertiary limestones, occur ouly in the south west
where a thick cover of dunal material masks the rocks, This
limestonz commonly consists of recemented shell fragmeunts.

Massive milky quartz {s abundant as float in localized
areas, {(e.g. Investigator 24) and is in all probability derived
from fault and joint fillings within the granite and the sediments.

Due to its resistance to weathering compared to the

mine series rock it forms a higher percentage of the float in
the area.
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AUGER DRILLING

Auger drilling has been carried out extensively round
the Grassy granite contact with varying success.

With the exception of some early hand auger drilling
carried out at Investigator 6 all asuger drilling has been with
gemco or jacro rigs and has been bedrock drilling carried out
with the dual purpose of providing rock chips for geological
mapping as well as geochemiczl samples.

The early auger drilling was carried out over the
Investigator 6 area on extensions of the old mine grid and in
the eastern contact area on irregularly spaced east west lines
controlled from aerial photographs

With the production of 1:5000 scale maps of the whole
Grassy granite area on Integrated Survey Grid it was decided in
1971 to commence drilling on this grid system in the Investigator
3 area, This drilling was extended to a complete regional drilling
programme in 1972 and survey control points and major base
lines have been established throughout the contact area as
required. -

Drilling at Investigator 6 was continued on old mine
grid and the position 218000E (I.S.G.) was taken as the change
over point to I.8.G, grid. This line lies very close to the
wharf road and has since been shown to coincide with a major fault
which is the geolegical boundary of the Investigator 6 area.

A total of 840 holes (5714m) have been drilled in the
regional programme and a broad definition of the geology and
geochemistry of the rock types around the Grassy granite have been
obtained. The programme is continuing in areas where more detail
is required and also in southern E,L, 15/66 to define the geology
aoder the thick sand cover,

Te date a total of 9 areas with anomalous geochenical
tungsten values have been recorded within the mine series rocks
by gemco auger drilling.
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PERCUSSION DRILLING

The percussion drilling programme was carried out between
March 1973 and March 1974 by Intairdrill (Australia) Pty using a
Schramm KT42HA drill rig. The rig was truck mounted and was equip-
ped with a 20ft tower and puwered by two 250 p.s.i, compressors of
425 c.f.m, A third 250 p.s.i. compressor was used in the latter
part of the programme. The rig was capable of moving over almost
all of the area of interest under its own power. During winter,
access was attained by using supplies of Marsden Matting (pierced
steel planking) to lay a track over themre boggy areas.

The programme consisted of two distinct phases, the first
of which conslsted of a series of 31 scout holes drilled at 200m
intervals around the granite contact from the grid co-ordinate
562000 in the south west to just east of the Wharf road in the
east, Drilling was carried out within a 500m wide zone adjacent
to the granite contact to deliniate the geology and also to test
for auy viable near surface mineralization of possible open cut
potential.

The scout drilling gave extremely good geological infor-
mation which allowed division of the upper mine series into its
major units and also located nine areas reporting small inter-
sections of scheelite and molybdenite mineralization., It should
be noted here that the rig was limited to a2 maximum depth of 540ft
(164,59m) which restricted the portion of the mine series tested
to only the uppermost hotizons,

Careful logging of the rock chips has shown that it is
possible to correlate broadly between most of the holes and a
much better understanding of the geology and structure of the
mine seriles has been obtained,

Initially it was proposed to follow up the scheelite
mineralization intersected in the scout holes by percussion
drilling at 50m intervals around the discovery hole. The
follow up programme commenced with percussion hole No.7
‘(Investigator 21) as that was the best accessable site at that
time of year, August, when ground conditions were extrememly wet,

Although the first follow up percussion drill hole, Wo,32
drilled 50m south of P,D.,H, No.7 did not encounter any mineralization,
P.D,H. 33 drilled 50m 23t of No.7, encountered good scheelite and
molybdenite over a width of Tm in andradite granite skarn. It was
then obvious that diamond drilling of the intersection was required
to provide accurate information on intersection width and grade
and it was decided in future to precollar diamond driil holes to
slightly above the anticipated mineral horizon using the percussion
drill and to test the actual horizon with diamond drilling thus
reducing the averall number of drill holes (percussion and diamond)
to test the prospects.



537028

Page 26,

The precollaring of dismond drill holes to test the
mineralization at the various prospects was the second phase
of the percussion drilling programme. Also included was the
precolliaring of stratigraphic diamond drill holes in areas where
very thick volcanic cover was known to occur. Precollaring was
of benefit in saving both time and cost as the diamond drill
was able to commence drilling in hard rock without the necessity
of casing and at the same time the diamond drill footage
required was considerably reduced. (Details of this work are
reported under the separate prospects),

The follow up diamond drilling has shewn that percussion
driliing is an extremely sensitive method of testing for scheelite
mineralization as it was found that even very narrow mineralized
horizons were located by this method of sampling. For geological
information this method is, of courme, less accurate than diamond
drilling but sufficient detail is attained to enable a good
geological picture to be produced with only a small number of
stratigraphic diamond drill holes to provide the necessary
structure and fine detail for correlation.

On completion, the various drilling programmes had shown
that no major near surface tungsten deposit occurs within the
upper mine series rocks of the contact aureole,
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PROSPECTS

INVESTIGATOR 6

The Inves:igetor 6 area (Western Mineralization) extends
from the western end of No.l, Orebody to the Wharf Road, end
constitutes the ares nreviously known as Eastern Investigator 6.

Geologically the area consists of mine series rocks
striking eagt_west and dipping south iante the grenite at angles
of about 40 and overlain unconformably by wvarying thicknesses
of upper volcanics. Underlying the mine series are the quartzites,
the metamorphosed equivalent of the eastern siltstone and sheale
sequence, The whole area is transected by a number of north
west-south east trending faults which displace the sequence in
a north south direction,

- This area which is a westward extension of the No.l.
Orebody sequence, has been under examination since the 1940's
and has been subjected to active exploration since 1953.
Although only one percussion hole (P,D.H, 30) was drilled in the
extreme west of this area e description of the work carried out
to date is included here for the sake of compietemess.

Work carried out till 1970 includes 14 diamond drill
holes about 100 gemco auger holes and about 240 hand auger holes.
The area is heavily timbered and very hilly, Gemco drilling
was confined mainly to seven north south tracks cut by bulldozer.

Although g number of areas of asnomelous tungsten weve
obtained from the auger drilling, the validity of mueh of the
geochemical date obtained from hend augering is questioned as
a large portion of the area is overlain by thick horizons of
duna! sand which contein detrital scheelite. Detrital scheelite
ls common throughout the sand deposits of the island and values
up to 1460ppm W have heen obtelned within such deposits.

Although wost of the diamond drill holes =t Investigator
6 intersected mine series rocks with lerge warble horigzons, the
only significant wineralization encountered was in D,D,H, 122 in
the extreme west end of the open cut, and in the anomaly 4 area
in the egtreme west of thliis prospect,

Reports on the work carried out up to November 1970 have
been presented by W, Ardendt (1969) and J.J, Gresham (1970).
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Following on from the recommendations included in
J.J. Greshams report in November 1970 two diamond drill
holes D.D,H,'s INV, 6-1, 2 were drilled to test a tungsten
geochemical anomaly No,2.

D.D.H,'s INV, 6-]1 and 6-2 drilled to test snomaly 2
(peak 150ppm W) and its down dip extension encountered typical
carbonate rich mine series with only minor mineralization, The
highest value recorded being 0.34% WO, between 85.50 and 86,00m
in banded biotite pyroxene garnet horhfels (D.D,H, INV, 6-1),
As the hele was drilled only 15.24m (50ft) south of the peak
of anomaly 2 the mineralization is considered not to be
related to the surface geochemical anomaly as this would
imply a much greater dip in the area than was known to be
the case, The most likely explanation for the anomaly is that
it ig derived from the heavy mineral portion of the sands,
This is made even more likely since the anomaly was based on
hand auger drilling.

D,D, Y, INV, 6-2 drilled 106.68m (350£ft) south of the
first hole failed to intersect any significant mineralization,
suggesting that the small band of mineralization encountered
in the D,D.H. INV., 6~1 is of limited extent.

With the commencement of the regional auger drilling
programme in 1972 a series of cast-west lines were dozed
(on 01d mine grid) through the ti-tree in the western
portion of the grid and gemeo auger drilling to bedrock was
carried out, This programme of 'C' horizon geochemical sampling
outlined a large area of anomalous tungsten and molybdenite
values (peak 4150ppm W and 1250ppm Mo) occurring in garnet rich
mine series (anomaly4d),

Since the auger drilling had provided a good knowledge
of the bedrock peology, and since this anomaly was the largest
recorded cutside of the Bold Head area, three diamond drill
holes were proposed to test this occurrance (D.D,H, INV, 6/4,
2 and 3).

The D,D,H,'s holes were driiled between September &nd
December 1972 and, although all intersected mine series rotks,
ouly D,D,H, INV, 6/4—2 drilled close to the main anomaly enﬁgunt-
ered mineralization (41,50 - 42,00 0.5m @ 1.65% WO, and :
0.16% Mo), The mineralization occurs in a thih pyrokene garpet
skarn directly overlying the quartzites and is considered certain
to be the source of the geochemical anomaly.

Similar results were obtained from the drilling :
carried out at Investigator 3, where a 'C' horizon geochemical
anomaly with a peak of 1830ppm W and 80ppm Mo was shown to be.
due to a thin pyroxene garhet skarn with minor mineralization

(2m @ 0.14% WO, and 0,107 Mo).
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The geochexmieal results and follow up diamond drilling
nt Investigator & and 3 showed that some method of testing the
mine series at depth on a regional scale.was required in preference
to the slow and expensive methods then in use. Hence the percussion
drilling programme.

It is congidered that sufficient exploration has been carried
out in the Investigatoer % area to state that no economic resource
occurs within the area.
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INVESTICATOR 18

This prospect, which lies in ar esrea of very thick
volecanic cover is contained within blocks G25 (Sartori's),
G24 (Burgess) G23 (K.I.8,) and the Forestry Block (K.L,S,).

The geology of the area is only sparsely. known due
to the thick volcanic coverwhich overlaps onto the siltstones
and shales for the wmost part,

Initial prospecting was carried out in the 1940's
when traces of scheelite were found in the volcanics in the
Forestry block area, The mineralization occurred in a narrow
southeast-northwest striking zone, Shafts and adits were sunk
into the volcanics but no significant mineralization was found.

In 1947 three short diamond drill holes were drilled
along the line of adits by K,I,5, Limited but no mine series
was Intersected, It should be noted that neither the core
nor the original drill logs for these holes (called A, B and
C) are now available, The drill logs appearing in the
'Preliminary Report Investigator 6 Area! by W, Arendt, are
transcripts of verbal reports made by the driller, seven
years after they were drilled,

One further diamond drill hole D,D.H. 220 was commenced
to the west of the mineralized zone but this hole was
terminated at a depth of 126,5m in volcanics when diamond
drilling at Bold Head intersected the ore horizoms, thus
shifting the prieorities.

It was not until 1972 that any further work was
carried out in this area when D.D,H, IiV, 6-4 was drilled,
This hole cored a deep series of disturbed and appareatly
remobilized volcanics with scome irregulaer horizons of mine
series Lotween, HMineralization was present both in the
volcanics, as large scheelite crystals, and in the mine
series rocks, #s finely disseminated scheelite grains.

An intersection of 4m at 0.52%-“03 and«0.01% Mo was recorded
between 194, 0 and 202.0m,

The lower part of the hole from 273.7m to 336.2m was
drilled through a fine grained aplite coantaining large smounts
of pyrite. '

It is considered that the mineralization tested in
all the above programmes is restricted to a narrow zone
of disturbed voleanics and mine series, within a major
fault zone running north west - south east, sub parallel to
the Grassy River fault. East of this fault zone at about
217300E a second apparent fault zone is, intruded by quartez
feldspar porphyry, This fault has an upthrow to the east to
expose 2 thin strip of mine serxies from under the volecanic
cover,
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It is probable that undisturbed mine series occur et
depth under the volcanics on either side of the fault zone near
».D,H, 6-4. It is possilble that any mine series occurring in
this area will be mineralized and would Le the source for the
mineralization in the fault zone,

Five scout percussion drill holes and two scout diamond
drill holes (precollared) were drilled in this areca during the
percussion drilling progremme (P.D.H. 25, 26, 27, 28 and 29 and
D.D,H,'s E,L, 15/66 and 15/66-3).

The percussion holes showed a thick volcanic cover, In
the western portion this completely masks the mine series and
overlaps onto the underlying quartzites while in the east mine
series was intersected at the base of P.D,H, 27 at 158,5m (520').
It was not possiltle to test the mine series further as the
mazimum depth of the rig was 164.5m (540'). In the extreme east
of the INV, 18 eres the granite occurs further north end in P,D,H,
2% at 217350 E volcanics were shown to directly overlhg granite
at a depth of 122a (420'),

The eastern uoundary of Investigator 18 is marked by
e major fault whici. must disnlace both the volesnics and the
grenite as P.D.H., 30 drilled at Investigator &, just '50m east,
end on the ssame northing as P.D,H, 29 encountered only 63.5m of
volcanics overlying a thick carbonete wmine series sequence, in
excess of 100m thick.

Two scout diamond drill holes D.D.H, E,L. 15/66-1 and
3 were drilled in the eastern portion of Investigator 13 in late
1973 - eerly 1974,

D.D.H. E.L, 15/66-1 drilled at 564450 N, was precollared
to 158.38m and intersected upper volcanics with minor quartz
feldspar porphyry Lefore entering granite at 265.01m,

This hole showed the dip of the granite contact to be
much shallower than previously thought and for this reason the
second scout diamond drill hole was located at 564700 N, and
closer to P.D,H, 27 which had intersected mine series at depth.

D.D.H, E.L, 15/66-2 was precollared to 152.4m and inter=-
sected a sequence of upper volcanics and hornfelsed upper pelitic
gediments to 213.5n at which point the hole weas suspended, Thisg
hole is expected to be completed during the current financial
year.

From the above it cen be seen that although there is a
lack of data on the occurrance of the mine gseries in Investigator
18 there are at preseunt two areas of potential: the fault zone
where Sm @ 0,527 WO, was intersected in D,D.H, INV, 6.4, and
the eastern sector @here carbonate rich aine series rocks were
encountered in P,.D.H, 27, Testing of the easitern area will tbe
carried out ty ocontinuing D,D.H, E.L, 15'66-3 tl:is financial year,



537034

Page 32,

INVESTIGATOR 23

The area designated Investigator 23 is a small area of
complex geology lying between Investigators 3 and 18,

A thick volcanic / upper sediment sequence outcrops at the
surface overlying the mine series rocks which occur at depth.
The ares is separated from Investigator 3, where the mine series
rocks occur at the surface, by a major fault with an apparent
verticsl throw of about 120m.

Surface mapping and bedrock auger drilling has not been
entirely successful in this area due to the large amounts of
sediments interbedded with the upper volcanics. One other
problem is that the mine series, where it outcrops in the north,
is about 900m away from the granite and has not been highly
metamorphosed or metasonatized, In weathered chips the mine
series are almost indistinguishable from some of the underlying
siltstones and shales as well as from the upper pelitic sediments,

Only broad spaced gemco drilling was carried out prior
to the percussion drilling programme, although D,D,H, 218
was drilled by K, I,8, in 1969 following recommendations by
P.J. Anthony. This hole encountered mine series rocks under
a cover of about 70m of veolcanics and pelitic sediments,

Three scout percussion drill holes were drilled in this
area during the scout drilling programme. (P, D,H,'s 22, 23
and 24), However correlatiit between these holes and D.D.H,
218 is extremely tenuous and may not be valid,

Although all the holes intersected 'mine series' rocks
only P,D,H. 23 intersected significant amounts of scheelite
(20ft > 100ppm W) in a marble rich horizon. This hole intersected
granite at 126, 5m,

Three precollared diamond drill holes D,D,H, INV, 23-1,
2 and 3 were drilled at 50m intervals respectively south, east
and west of P,D H, 23 to test the extent of this mineralization.
Both D,D.H,'s INV, 23~-1 and 2 intersected only upper volcanics
and hornfelsed upper petitic sediments prior to intersecting
granite at 110 and 1i5m respectively, D,D,H, INV, 23-3
intersected an upper volcanic, upper siltstone sequence
containing two horizons of mine series rocks, 79.35 - 84.34
{(mine series very mixed unit with garnet, pyroxene, biotite
and marble) and 91.93 -~ 92,80m (mine series with bands of
marble),
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It is considered possible that the mineralization
at Inveatigaetor 23 is contained in carbonate rich horizons
within the upper pelitic siltstones,

This would appear to be confirmed by the depth of
volcanics overlying the mine series in P,D,H, 24 (111,.25m)
and D,D.H, 218 {70m} both of which were drilled in positions
up dip from P.D.H, 23,
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INVESTIGATOR 3

This area which extends west from about 2159C0E
to the Red Hut consists geologically of east-west striking
mine series rocks which dip south at angies of about 23°
into the granite intrusion. These rocks are overlain in
the south by a narrow strip of upper volecanicz with minor
sediment horizons.

In the west of this area the mine series rocks change
strike to north-south snd becomes the Investigator 22 area.
The eastern limit of Investigator 3 is defined by a& major
north-west-south east striking fault which has a marked down
throw on the east,

Although mapping carried out by King Island Scheelite
in 1962 siowed the presence of mine series rocks no geochewmistry
was carried out until 1970 when gemco auger drilling commenced
on Integrated Survey Grid (1,5.G.) One diamond drill hole
D.D,H, 218 was drilled in 1963 just to the west of the
Investigetor 23 ares and intersecied nine series rocks beneath
a thick volcanic cover,

Between 1971 and 1973 a total of 23% gemco holes
were drilled at Tovestigator 3 for geoclogy and geochemistry.
This progremae out lined an extensive area of anomalous
tungsten and molybdenum values (up to 1830ppm W and 80ppm Mo)
lying in the west of the area and bounded on the west by a
major fault,

Since this anomaly contained the highest 'C!
horizon tungsten values recorded to that time outside of
Investigator 1 (Bold Head orebody) a line of three diamond
drill holes were proposed to test the prospect. Drilling
was comaenced in June 1972 and mine series rocks including
& pyroxene garnet horizon were intersected in all three holes
(D,D,H, INV, 3-1, 2 and 3). These holes were terminated in
& thick biotite quartz hornfels rich in zoisite which may
possibly be the equivalent of the quartzites in the open cut,
Although the source of the anomaly was shown to be due to
minor mineralization in the pyroxene garnet unit no increase
in mineralization was encountered down dip towards the
granite and therefore ne further dizmond drill holes were
proposed,

During the scout percussion drilling programme holes
16, 18, 19, 20A, 21 and 21A were drilled in the Investigator 3
area. All holes tested the upper portion of the mine series but
quartzites were not intersected in any of the holes. Three holes
(P,D.H.'s 17, 1¢ and 21A) intersected granite,
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Alttough most of the holes intersected thick (up
to 20m thick) ..arble horizons only minor gernet rich skarns
were encounzered, It is possible o correlate broadly Letween
the lioles using the middle volcanics as a marker horizon.

Anomalous tungsten values were recorded in Hole 1©
(83.82 - 85,34, - 100ppn W) in marble with garnet horizons,
in Hole 21 (32.00 - 36,58, »100ppw. W) in a banded biotite
pyroxene garnet horanfels, and in D,D,H, 214 (114.30 - 117,35,
100ppm) in a biotite pyroxene calcite hornfels adjacent to
the granite contact.

Follow up drilling consisted of three short precollared
diamond drill holes loceted 50m east, west and north respect=
ively of percussion hole 21A (D.,D,H, 3-4, 5 and 6). These
holes all intersected finely banded mine series with some
minor gernet bands, Minor scheelite was present in all three
holes. It is considered moat likely that the minersglization
encountered in P,D,H, 21A and P.D.H, 21 1s due to these fine
mineralized garnet horizons. Again, these results show how
extremely sensitive percussion drilling is in determining
tungsten mineralization within the mine series,

It is considered that the area containing the
anomalous 'C' horizon geochemical tungsten values in the
eastern portion of Investigator 3 is in all probability an
upfaulted Llock with only the lowest portion of the mine
series being present, This ares is bounded to the west by
a possitle fault at about 215600E, the surface expression
of which is considered to be long northern tongue of granite
outcropping in this area,

This would account for the rather abrupt cut off of
the anomalous tunpsten geochemical values in the west,

Since neither the percussion drilling nor the diamond
drilling programae have intersected the bLase of the mine
series east of 2)15600E at least one drill hole is required
todefine the nature of the mine series heiow the level
sampled o date,
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THE EASTERN CONTACT

Prior to the completion of the scout percussion drilling
programme in March 1974 four progpects (Investigators 2, 21,
22 and 24) lying in the north eastern portion of the granite
aureole, were included under the designation Investigator 2,

Geologically the area consists of mine series rocks,
striking approximastely north-south and dipping east at about
270, overlain by an irregular volcanic / sediment sequence.

The whole area is bounded to the east by the granite intrusion.

The first work carried out in this area was the
drilling of three diamond drill holes P,D,H, No. 149, 150 and
160 in 1955/57. These holes were drilled just north of the
Millers Block - Merrits Block boundary., Although documentation
of these holes is poor, they showed the presence of garnet
bearing mine series rocks in the area.

Betwoen 1957 - 19692 geological mapping and Ledrock auger
drilling was cevried out., This work was covered in a report
by R, Kiunora, July 1956% in which it wes concluded that
sufficient eucouragement had Leen obtained to require further
work,

Uatil 1972, with the commencement of the bedrock
auger drilling programme on [,8.5, around the whole granite
aureole, oaly minor geological mapping was carried out, The
majoricy of the work previous to this had been carried out in
the northern portion of the island,

Tt became evident from the early results obtained inm
the 1972 auger drilling programme that in Merritts Block the
previous auger drilling had not been extended far enough west
to test the majority of the mine series rock., In the Millers
Block the new drilling basically substantiated the earlier
work,

It was possible to draw up 2 geological interpretation
plan based on bedrock chips which greatly simplified the
structure of this portion of the contact by removing a number
of previously inferred faults which were based partly an
correlaicion of the upper pelitic sediments with the mine
geriles,
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Two aress of anomalous tungsten results were ouilined
Ly the guger drilling programme, Investigator 2 north (250npa W)
and Investigator 22 (1260ppm W and 10ppm Mo).

Auger drilliing in this eares was suspended for the
duration of the percussion drilling programme and has only
recently been recommenced to define the western limit of
the mine series, in the Investigator 24, 2, 21 and 22 areas,

The percussion drilling programme in this area confirmed
the interpnretation obtained from the 1972 auger drilling end
has giveu a broad picture of the detgiled geology within the
upper rine series.

It has been possible to correlate between a large
number of the percussion drill holes using the middle
volcanics and the upper marble horizon as markers, This
has shown that with the exception of the fault indicated
by bedrock auger drilling, and confirmed by the percussion
drilling, in the north of the Investigator 24 area no major
faults giving considerable offsets are likely to be present,

The percussion drilling hes aiso shown that quite
large facies changes are possible within the mine series,

Anomalous tungsten values (7100ppm) were obtained in
6 holes:~ P,D,H, 3 (56,39 - 57.91m and P,D. B, 50 (21.34 -
39.62m) in Investigator 24; P,D.H, 4 (13.72 - 15,24m) and
P.D.H, 14 (24,385 - 30,48m) in Investigator 27. No anomalous
results wererccorded at Investigator 22 area due mainly to
drilling problems which restricted the depth of the holes.

Follow up drilling in the form of precollared
diamond driil lioles was carried oui on these areas of
mineralization and is reported under the separate prospecis.
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Investiggtor 2

This area, with the exception of Investigator 6, has been
subjected to the most exploration work of all the prospects:being
worked off and on since 1956,

The geology consists of north south striking and easterly
dipping mine series with a thin volcanic / upper sediment eover
adjacent to the granite,

The evidence from auger drilling supggested the arees had the
same geolegy a3 Investigator 21, Anomalous tungsten and molybdenum
(peak 250ppm W) values were located by bedrock auger drilling in
the locality of 213500 E 552500 N,

A total! of four scout percussion drill lholes were completer
et Investigator 2, (P,D,H,'s &4, 5, 6 and 17).

Visible molyicdenite and scheelite were intersected in
P.D.B, 5 tetween 51.03m - 57.21m and it was decided to drill
P.D.H, 37 et a point 75n east of this hole to ascertain the
local dip.which was found to be approximately 23° east. P,.D.H, 17
was drilled close to the granite and large numiers of aplitic
and granitic dykes were encountered one of whicl. appears to have
cut out the marble horizom which contained the mineralization in
P.D.H. 5.

Two precollar diamond drill holes were located 50m north

and south of P,D,H, 5 to test the extent and grade of the minerai-
ization in the merlle horizon.

Both these holes (D,D,H, INV, 2-1 end 2) encountered
banded garnetiferous mine series with minor scheelite and molybdenite
occurring at similar depths to the mineralization in P,D,H, 5.
Alihough the intersections of scheelite mineralization are of
sufficient grade to substantiate the mineralizationm in P,D,H., 5,
they are not of economic significance. It is considered that the
mineralized borizon encountered in Investigator 2 is the lateral
equivalent of the mineralized skarn horizon encountered in Invest-
igator 21,

On the Lssis of the information obtained by the detailed
diamond drilling carried out at Investigator 21, it is considered
that D,D,H, INV, 2-1 pnd 2 tested only a minor porilion of the upper
mine series and not the lower mine series rocks, which, in
Investigator 27, contain e large podded calcite garnet unit,

It is considered therefore that considerable potential
for economic mineralization still erists within the aine geries
rocks at Investipgator 2 gnd further exploration is required before
this area is relinquisied,

This area is covered by lease No's., 469 ~ 472 P/M due to
expire in 1931.
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Investigator 21

The Investigator 21 area, prior to the commencement of
the scout percussion drilling programme, had been subjected to
regional mapping and broadly spaced gemco auger driliing.

This had allowed a broad definition of the geology of the area
to be made., One low anomalous geochemical result (100ppm W)
had been recorded,

‘Anomalous tungsten values, associated with good visible
scheelite, were encountered in ¥ ,D.H, 7 during the initial
scout drilling programme., The local dip of the mine series was
later ascertained by later P,D,H, 14 which was drilled 50m due
west of P.D,H, 7. This second hole showed the dip to be about
25° east, and although it encountered jmpure marble there was
only very minor scheelite at the same stratigraphic horizon
intersected in P.D,H, 7.

Further drilling was not cerried ocut until the scout
driiling had been completed and the follow up percussion and
diamond driliing commenced. P.D,H, 324, drilled 50m south of
P.D,H, 7, encountered no scheelite but P,D,H, 33 drilled 50m
east of P.D,H., 7 intersected garnet skarn with visible scheelite
and molybdenite in significant quantities,

It was then decided to drill D.D,H, INV, 21~1 adjacent
to P.D,H, 33 to test the grade of mineralization and provide the
detailed geology of the deposit. Percussion drilling of 3 holes
P,.D,H, 34, 35 and 36 as precollar holes for diamond drilling was
carried out to depths just above the anticipated depth of the
mineralized horizon.

Diamond drill hole INV, 21-1 intersected a narrow (4.2n)
garnet skarn occurring within a marble horizon, The skarn
contained good scheelite and much higher molybdenite than is
normally present in the Grassy ore bodies. The intersection was
4m at 0,53% wo,, end 0,13% Mo.

Diamond drilling to test the extent of the mineralization
continued with the drilling of D,D,H,'s INV, 21-2 {50m cast),
p,D,H, INV, 21-3 (180m north east), and D.D,H, INV, 21-4 (50m south),
all of which intersected the mineralizad horizon and recorded the
following results,

D.D.H, INV, 21-2 3.0m at O0.54%7 WO
21-3 1.0m at 0.07% WO
21-4 4.5m at 0.40% WO

0,197 Mo.
0.02% Mo.
0.147 Mo,

3
3
3

Further exploration at this prospect was not carried out
until all other mineralized areas intersected in the scout programme
had been tested, after which a further four precollared drill holes
were completed, Db,D,H, INV, 21-5, 21-6, 21-7 and 213,
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Of these holes only D.B,H, INV, 21-5 and 21-8 recorded
mineralization of note,

JH, INV, 21.5 2,0m at 0.40% W03 and 0.10% Mo.

3

The other two holes intersected banded mine series but did
not encounter any significant mineralization. The marble horizon,
although intersected at the expected depth, did not contain garnet
skarn.

D.D.H
D,D,H, INV, 21-8 2,5m at 0.07%2 WO

Late in 1974 D,D,H, INV, 21-9 was drilled at 213600 E
(250m cast of D,D,H., INV, 21-1) to test the lower portion of the
mine seriles,

The hole was drilled to a depth of 152,40m and intersected
the underiying quartzites. The wmine series rocks contained a

large amount of marble and podding was apparent over the first
80m of the hole,

Between 38.74m and 81.50m a podded calcite garnet
hornfels was encountered which is similar in appearance to
the p.g.h. in the Open Cut although there is distinetly less
pyroxene in the INV, 21 unit, The podded unit is considered
to be a potential host rock and diamond drilling is consldered
to be warranted to test the unit closer to the granite contact,
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Investigator 24

Auger drilling carried cut in this area prior to percussion
drilling had outlined the basic geology similar to that occurring
along the rest of the western contact, with upper volcanics adjacent
to the granite and mine series outcropping further west., Two major
faults had been deliniated one in the north striking north east =
south west, with the down throw on the southern side and one in
the extreme south, (close to the site of P,D,H. 50) which strikes
north west-south east and involves a major down throw on the
southern side, The large down throw means that the major rock
type south of this arca is hornfelsed upper pelitic hornfels, and
the mine series, if present, would be suboutcreopping further to
the west, This area is designated socuthern E,L, 15/66,

The southern fault has been indicated by auger drilling
to have displaced the granite and in the field large amounts of
white quartz are scattered on the surface in the vicinity of
the indicated fault,

Weakly aocmalous geochomicel tungsten values were recorded
in this area during auger drilling.

A total of four scout percussion drill holes have been
drilled in this area, (P,D,H,'s 1, 2, 3 and 50). The first three
holes were drilled with a small diameter hammer and only P,D.H, 3
attained any real depth intersected mine series throughout with
scheelite being present between 21,34 - 39,62m,

Follow up work consisted of two diamond drill holes INV,
24~} and 2, D,D.H, INV, 24-1 drilled 50m due east of P,D,H, 50
was terminated at 74,.68m having passed through a disturbed sequence
of volcanics upper pelitic sediments and possible mine series
rocks, No mineralization was encountered although the mineral
horizon should bave been intersected at about 50m based on the
normal mine series dips in eastern granite contact area,

D.D,H, INV, 242 was drilled about 3m west of the position
of P.D.H, 530 to verify the mineralization and to clarify the geology.
The hole was drilled to a depth of 201.,73m in mine series rocks
and intersected ore grade scheelite between 14,28m and 13,72m in
2 leached pyroxene garnet skarn., The upper portion of the mine
series is extremely disturbed and heavily altered, with large
amounts of sulphides occurring between 13.60 - 14,28m, The
lower portion of the mine series, which is finely banded, is
much less disturbed and the bedding to core axis angles are
similar to those expected, Noua of tha thick podded units
encountered in the Jlower mine series at Investigator 21 were
intersected and it i3 possible that D,D ,H. INV., 24 - 2 only
tested the upper mine series rocks. The hole has been left
cased for possible extension,
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It is conslidered from the above drilling results, the
presence of large smounts of silica fleoat, and the offset of the
granite contact established by auger drilling. that 2 major fault
striking north west-south east dipping to the south west exists
in this srea. It is possille that the mineralization encountered
in P.D,E. 50 and D, D, H, INV, 242 are related to ineralization
rsaociated with the fault Zone and aot o continuous skarn horizon.
fro~ Diamond drill *‘ole D,D.H, INV, 24~7 it is appsarent that the
graiite contact mus* ie coisiderably steeper than at Investigetor
21 aad it is possiiie thet there way exist a "shelf in the
granite contact at depth.

Alrthough the mineralization encountered to date is not
indicative of an economic scheelite deposit. it is considered
that the INV, 24 arcgs is 'ikely to be part of the same mine series
sequence which occurs at Investigator 27. There is still potential
for economic mineralization within the wmine series at depth. an
area which has not been tested.
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Investigator 22

A total of 7 percussion drill holes were located in this
area P,D,H,'s 9, 10, 17, 12 13 15 and 15A, most of which had
difficulty in attaining reesonable depth due to ground conditions
and high water flows, With the exception of holes 13 and 15A the
holes penetrated the overlying volcanic / sediment sequence and
intersected mine series,

Percussion drill hole 11 was planned to test the source of
the geochemical ('C' horizon) anomaly outlined by the auger drilling
programme but this hole was terminated at 71,62m by broken ground
and high water flows.

Follow up drilling in this area consisted of P ,D,H, 49
and D.D,H, E,L, 15/66.2, P.D,H, 49 was drilled close to the granite
contact in block G23 to determine the dip of the granite in this ares.
The hole passed through an upper volcanics / upper pelitic sediment
gsequence to a depth of $%.06m before intersecting the Grassy granite.

D.D,H. E.L, 15/66~2 precollared to 155,44m was drilled
between P.D.H.'s 13 and 47 and intersected a typical banded mine
series sequence with minor garnet rich horizons vefore intersecting
the Grassy granite at 232,55m. Minor scheelite mineralization was
present between 227.¢% - 223.77m and 229,58 -« 232,50m in & banded
biotite pyroxene geriet hornfels.

During Januery - Fekrusry 1975 DD, H, INV, 22-1 was drilled
to test the source of the 1260ppm W 'C' horizon geochemical anomaly.
This hole intersected tlie typical upper mine series sequence of
tended celcite rich hornfels, containing various zernetiferous
horizons. before entering the Grassy granite at 207,36z, Garnet
skarn horizons were intersected between 124.22m ~ 127.54m, 144.17 -
147.83m and 175,26 ~ 207.3612, the lowest horizon being & banded
pyroxene biotite garnet calcite hornfels rather similar in
appearance to the baaded footwall beds in No.1. Orebody. Minor
scheelite was recorded in these horizons. On the basis of bedding
to core angles, and the general dip in the area, the uppermost’
pyroxene garnet skarn has been interpreted as the source of the
geochemical anomaly.

Although no economic mineralization was encountered in
D.D.H, INV, 22-1, only the upper most portion of the mine series
has been tested, as has been the case throughout the contact zone,

"By correlaticn. with the known geology in the adjacent
Investigator 21 ares it is suggested that the untested lower
portion of the mine series consists of & considerable thickness
of potential host rocks,
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SOUTHERN E,L. 15/66

The ares desigrated southern E.L, 15/66 is that portion
of the eastern granite contect lying south of Millers block leases.

The area wes initially held by Neracoopa Rutile until 1973
when King Islend Scheelite oitained Exploration Licence 33/73
covering the area.

Exploretion here is difficult due to an extremely thick
dunal sand cover, and to date only bedrock auger drilling and
reconnaisence mapping has Leen carried out.

The area lies south of the fault encountered in southern
INV. 24 which has & major down throw on the southern side so
so that the only rock types occurring at the surface south of the
fault are hornfelsed upper pelitic sediments which form a north
south trending topographic ridge. The rocks are slso mapped in
contact with the granite on the coast at Red Rut,

On the basis of the present evidence it is suggested that
the quartz biotite hornfelses, (which contain haemitite) are the
southern extension of the upper pelitic sediments, encountered
at Investigators 22, 21 and 24. The upper volcanics, if present,
would probably exist as fine beds within the sediments.

To the west of the ridge of hornfelsed siltstones the
ground level falls away very steeply and the send cover increases
to about 25m. Drilling in this area has produced rock chips whieh
ere probably weathered mine series;end scheelite has been recovered
in some panned gamples.

It igs considered possible that the stenp slope previously
interpreted as a fault scarp ceuld be due to weathering of carb-
onate rich mine series rocks in contact with the harder overlying
siliceous sediments. If the mine series do oeccur here they gould
be a considerable distance from the granite and would have been
subjected to less contact metamorphic effects.

A suiteble geologicel/geochemical target for diamond drill.
ing will be defined by the present hLedrock auger drilling in the
near future,

Magnetic Anomaly No.7 which lies to the west of Red Hut
under thick dunal cover has been interpreted, on the basis of
seromagnetics and pround magnetic traverses, as a possible granite
stock., This anomaly is being drilled st the present time and
Tesults are expected in the near future,

If this anomely is due to a grenite stock then it would ‘
occur close to the probable position of the mine series according
to the current Interpretation.
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THE NORTHERN CONTACT AREA

The area covers the extensive northern limb of volcanics
extending nortbward from Tank Hill where the television relay
station is sited.

Exploration here has been limited because of its apparent
low potential due to its location over 1500m from the Granite
contact.

The area was covered by reglonal mapping in the early
1960's and one diamond drill hole D,D,H, 214 was drilled in the
forestry section south east of Tank Hill. This hole intersected
a thick sequence of very slightly hornfelsed mine series rocks
underlying the upper volcanic sequence., The hole terminated
at 931 feet (283,77m) in wiltctomes. Granites were not developed
and no scheelite or meolybdenite were present,

It is apparent from examination of the cores from this
hole, that although the rocks show some signs of contact meta-
morphism they are little affected by metasomation.

Auger drilling carried out during 1972 - 74 indicated
that the hornfelsed pelitic sediments encountered in this area
are in part members of the upper pelitic sediments rather than
the underlying siltstones and shales which they were originally
correlated with,

It is interpreted on the basis of field mapping and auger
drilling that the long north west trending 'finger' of volcanics
in this area is due to a down faulted block of volcanics,

Probable mine series rocks showing very week hornfelsing
outcrop in the eastern portion of this area and these are inter-
preted as the up dip extension of the mine series rocks encountered
in the Investigator 23 area,

It is unlikely that the northern contact area contains
any economic mineral deposits within the mine series due to the
distance from the granite contact, However, the occurrence of
mine series under a relatively thin (130m) cover of volcanics
and upper sediments means that percussion drilling, if carried
out here, could help to define the mine series distributdnn in.
Investigators 18 and 23 where the volcanic cover is much thicker.

20 B

S. GRIEVE BROWN
Geologist .
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ABBREVIATIONS

1) Upper Pelitic Sediments

us upper pelitic sediments.
bgh bictite quartz hornfels.
gqbh  quartz biotite hornfels,

2) Upper Volcanics

uv upper volcanies.

3) Mine Series

ms (m/s) mine series undifferentiated,

bh biotite hornfels,

bph biotite pyroxene hornfels.

bpch biotite pyroxene calcite horanfels,
bpgh biotite pyroxene garnet hornfeils.
bpgch biotite pyroxene garhet calcite hornfeils,
ch marble,

gh garnet skarn,

gch garnet calcite hornfels.

rh : pyroxene hornfelsz,

peh pyroxene garnet hornfels.

pech pyroxene garnet calcite hornfels,
pgbh pyroxene garnet biotite hornfels,
pbch pyroxene biotite calcite hornfels.

4) Middle Volcanics

mv middle volcanics.

5) Quartzites

q quartzites and siltstones.

6) Granite etc,

T granodionite.

.ap aplite. .

qfp quartz feldspar porphyry.
7) Miscellaneous

sch scheelite.

tr trace.

wz weathered zone.
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