DEPARTMENT OF SUPPLY AND DEVELOPMENT
WINERAL RESOURCES SURVEY BRANCH

 PRELIMINARY REPORT ON THE KING ISLAND SCHEELITE MINE

(with special reference to & Qropoéed boring cempaign)

1. INTRODUCTION

‘ This report is written in advance of the
main report in order that a drilling campaign to test the
scheelite deposits can be considered immediatelye The
descriptions are necessarily brief.and moreover the report

is not accompanied by the full set of plates which will
accompany the main reporte A surface- plan (without geology),
a. plan of the 120-feet level (showingfgeology), and cross
"gections (without detailed geology) showing the ore-bearing
zone and the proposed drill holes accompany this report and
provide sufficient information to facilitate the understanding
of the reporte. .

The King Island scheelite mines have been’
operated during. two periods, the first being between 1917
and 1920, and the second from 1938 to datee During the
first period 67,710 tons of ore were treated for a production
of 589 tons of scheelite concentrate, the average yield of
concentrate being 0,87 per cente ~ During the second period
98,305 tons of ore were treated for a production of 627 tons
of scheelite concentrate, the average yield of concentrate
being 6.64 per cente - In addition and during the Mter period
‘11,260 tons of tallings were re-treated for a production of
52 tons .of scheelite concentrate, the average yield being
0.12 per cente The mine is being worked at present and some
30,000 tons of ore are treated annually for a recovery of
200 tons of -scheelite concentrate. :

II. GEOLOGY .

The scheelite ore"gonsisfs mainly of lodes
of coarse-grained gernet rock, representing replacements of

- _sedimentary bedse. The fine-grained garnet-pyroxene rocks

'adjacent to the garnet rocks also contain scheelite. The
sedimentary rocks near both the above rocks are probably
-somewhat altered and also contain scheelite.

. Where the scheelite content of the garnet-
pyroxene and the altered sedimentary rocks is sufficient; the
latter ere mined and treated as ores - A few narrow queriz-
scheelite veins are also presentes =~ In the eastern part of
' the workings, the garnet lodes and -the other rocks have &

- north~easterly strike and a dlp to the south-east at 4O

degreese In the western part of the workings, the garnet

. lodes and the enclosing rocks have a strike 10 degrees north
" of west and a dip to the south at LO degreese. ;

Thé garnet'lbdes'raﬁée in width up to 30
- feet and are in most cases between 10 and 20 feet widee
The nunber of the wider and more prominent of such lodes

is probably five.  The garnet lodes and the other scheelite- -

bearing rocks occur in a zone with & horizontal width in the
workings of 300 to 400 feet, and -a probable maximun width of
500 feete The latter corresponds to a stratigrephic width
of 320 feet, but because the horizontal width of the zone is
 increased by one fault by nearly 90 feet, 1t is preferazble
to regard the maximum stratigraphic width as being gbout

220 feete .- - : o : . ;-

. N
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Although the garnet lodes form less then
one half of the zone, the greater part of the zone is ore-
bearinge. Judging by the statements of the mine foreman
and the observations of the work as carried out during the
period of the survey, it would appear that very little rock
from the open cut is rejected as waste. It may be said,
therefore, that the greater part of the zone is ore-bearing,
but naturally this matter requires investigation by drilling,
sampling of faces, and underground developmente

over most of the area but particularly in
the southern portion, Recent deposits of sand cover the ore-~
bearing rocks. The thickness ranges up to 30 feet but may
be even greater in old in-filled gullies. In the north-
western portion of the workings, non-mineralised rocks
overlie the mineralised ones and have a maximum thickness
of about 100 feet. ~

Several faults are present in the workingse.
One of these (No.l) has a general north-south strike and
forms the boundary between the western portion of the workings
(in which the strikes are 10 degrees north of west) .gpa the
eastern portion of the worklngs (in which the strikes are
north-easterly)e Another important fault (No.2) is that
exposed in the western faces of the 120-feet, . 1j0=feet, and
155-feet benches. The No.2 fault has a general east-west
strike and a dip of U459 to 60Y to the north. In the
western fece of the 120-feet bench it terminates at depth
one of the garnet lodes. The downthrow is probably to
the north and the horizontal displacement is approximately
90 feet. Another important fault (No.3) is that on the
north-eastern portion of the workings and which partly at
least forms the boundary of the ore-bearing zone in that
vicinity. The strike is north-westerly and the dip is
probably at high angles to the south=-weste - QOther faults
occur in the eastern portion of the 90-feet and 120-feet
benches and have general east-west strikese One at least
has caused a considerable displacement of a gernet lodee
It is possible that some of the latter faults are pre-ore
in age and that small vertical garnet lodes were formed
along them. -

IIX THE WORKINGS.

_ Working has been conducted by means of
open—-cuts, and levels and benches have been Tormed at the
90, 120, 140, 155 and 170-feet levelse Work was commenced
at the eastern end of the scheelite deposits and the open
cuts have progressed in a general westerly direction.

The surface of the land slopes both to the east and to the
south, so that the face of the open cut has become deeper
as it progressed, to the west, and the highest portion of
the faces are on the northern side of the open cute

IV ECONOMIC GEOLOGY.

gcheelite-bearing garnet ore is known over
a length of 1400 feet in a general east-west directione.
The horizontal width of the ore=~bearing zone in%he open cut-
ranges from 300 to LOO feet. The stratigraphical thickness -
over which the ore occurs, ranges from.150 feet to at least
500 feet. Ore has been worked for 600 feet in a general
east-west direction and over a meximum horizontal width
(in a general north- south direction) of 310 feet at the
eastern end of the 120-feet level. The 1latter width

corresponds ‘to a stratigraphical thickness of 200 feet,
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(not. allowing for,displacement’of beds by faulting)s The
zone probably attains a maximum horizontal width of 500 feet

and aftér making allowance for increased thickress due to .
faulting, the maximum stratigraphic width is about 200 feet.

» - The above dimensions suggest that the
scheelite deposits contain a considerable amount of ore,
and that they could be worked on a much larger scale than
the present one. Before a decision can be made as to the
maximumn scale of operations, and the plant and finance
necessary to put such scheme into operation, it is necessary
to know the amount and grade of the -secheelite ore present.
It has been suggested by Mre.G.L.Clark, Assistant Controller -
of llinerals Production, that the first step should be the
proving, if possible, of 1,000,000 tons of ore.

¥ DRILLING CAMPAIGN

C Assuming a vertical depth of 100 feet and
a horizontal width of 320 feet, the length necessary to
prove 1,000,000 tons would be 375 feet (allowing 12 cub.
feet per ton)e However the full width is probably nodt
ore-bearing and it might be necessary to reduce the width
by en amount ranging up to say 160 feet. Such a reduction
would mean that only 500,000 tons would be proved. By
increasing the length to be drilled to 500 feet, the ore
likely to. be proved would be increased to 750,000 tonse.
There are other factors to be considered below, which
could be regarded as likely to increase this amounte

It is considered that the block of 500 feet
to be drilled should be that extending westwards from the
No.l fault, and embracing the western parts of the open-cut.
The advantages would includes

(1) Such a block would contain beds with uniform strike
and dip and thus facilitate workinge

(2) It would include a length in which the open-cut has
elready been opened, thus permitting inspection and
sampling of the deposits.

(3) The overburden has been removed for a length of 300
feet and a width varying from 200 to 330 feete.

{4) A length of 250 feet of open cut occurs to the east
‘ and would facilitate the working of the 500-foot
block at depthe

(5) The block occurs generally between the six 1934 drill
holes on the east and twenyone 1941-2 drill holes on
the weste

(6) oOre is known to occur both to the east and west so
that there are possibilities of further reserves.

(7) Higher faces would be abtained than in the eastern
part of the open cut. ' '

As the debermination of the grade of the
ore is the important factor in determining the amount of
ore, the number of drill holes should be as learge as possible.
Four lines of holes are regarded as the minimum and the
campaign has been hased accordinglye The lines should be
at right angles to the strike gf the rocks and lodes and
. therefore have & bearing of 10 east of northe The four
lines are numbered 1 to 4 from west to east and are
spaced at approximetely 140 feet intervals, the distance
between Nose 1 and 4 therefore being 420 feete :
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e No.l line (holes I to III) of the
193u campaign ~ig situsited 70 to 80 feet: to the east of
the Noel line - these holes were drilled to sea-level.
Lines 1 and 2 dinclude an area in which exist some of the
1941-42 drill holes -~ these were drilled to 100 feet depth
from surface. :

: Six sites (A to F) have been selected on
Nose 1, 2 and 3 lines and five sites (A to E) on Nosi line.
These were seleced for holes drilled at right angles to the
lodes énd beds, and therefore with directions of 10° east

. of north, and depressed at angles of 50°from the horizontal.
. The sites are spaced.at horizontal intervals of 160 feet

“or intervals of 123 feet along the lodes and bedse. This
interval is altered slightly where hecessary to provide a
convenient site for drilling operationse = The proposed
holes are shown in the sections on the attached plate, 3.
They are shown only to sea level, but the detalls to the
foot~-wall of the ore-bearing zone are shown in the table

on the section.

Although seleetud for depressed holes the
same sites aré generally suitable for vertical holes but
are not equally spaced (this is because the different
levels of the ground had to be considered in the depressed
holes)e The vertical holes are not shown on the sections.

In the tables adjacent to each seetion
line, details for the lengths of each hole are shown for
four sets of conditions, viz: depressed holes to sea-level,
depressed hojes to the footwall of K the ore-bearing Zone, '
vertical holes to sea-level, and vertical holes to the
footwall of the zone.

. With depressed holes drilled to sea—level,
the A holes are more or less exploratory but.should be '
- drillede If the holes are to be drilled to the footwall
of the zone, the A holes are important and should certainly
be drilled. With vertical holes the A holes have been
omitted although they would yield valuable informatione

If drilled to sea level, they would be purely exploratory,
but if drilled to the footwall they would, although long,
give importent information.

As regards the merits of depressed as .
compared with vertical holes, there are several factors to
Ye considered. In considering the 1ength, the advantage
is with the vertical holes when drilling is to be to sea
level, but with the depressed holes when the drilling is
. to be continued to the footwall of the zone (if the same .

. .number of holes ere drilled in each case )= the A holes do
" not sppear for vertical holes in the tables The depressed
holes would cut the beds at right angles and the vertical
holes cut them at en angle of 50 degrees = the latter would

- give a longar length of core, but would represent the same

true thickness of lode as that in the depressed hole. The
depressed holes would reveal the vertical or high dipping
faults whereas the vertical holes would miss them. -As -
regards the No.2 fault, the vertical holes would intersect
it whereas the depressed ones would not, but as its. p051tion,
is known, it is preferable to intersect the lodes on .either
‘side ‘and obtain.nmme certain information about them o - ‘

X In accordance with the arrangements shown
in the tebles on plate 3, the total amount of drilling in
each of ‘the four sohemes would be =
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Depressed holes to sea-level ’f51ie;feet' -
, ‘ to footwall _6915 feet

"~1‘i‘, e o Verticel holes to sea-level 3645 feet
o R "‘\‘* to footwall 6345 feet

4 ‘ The examination of the cores, preparation'
. of logs, and sampling of ‘the cores for assay should be
et done by & geologiste . This work ‘should. be done concurrently

B with the dpilling. - The geologist would be fully occupied
. .= . if in eddition he supervised +the sampling of ;the faces in-
R +°  +the open cuts and adits, and conducted’ sudh,other geological
e © . surveys.&s would'be necessary¢ .

T A'ﬁo'i'}mﬁmgs'r:r_lg_e
L w OUND DEVELOPUENT. =~ S

: . Almost the whole of the adit workings are
confine& to the country io the east of the 500~feet block '

" to be tested, and the only portions which can be said to
- enter the block are the western portions of the 90-feet .
1evel west edit and the 170-feet adit, gnd these only enter
it for’ short distances (less than 100 fee£ in each case)e

P Tk Any development should‘be conducted on
sve ‘elther the 90-feet leve} or the 45-feet levéle The best
S arrapgement would be to drive an adit with a bearing of
c ‘W.10°N and centrally: situated in the .ore-bearing zone, -
R “and to extend crosscuts both north and south:to the limits
S ~ of the zone. The 1ntervals between crosscuts would be

200 or 250 feete.

AT ' On the 90—feet level the centre adit -

V' o ‘,(at present being driven) is suitably ‘sited for ‘this purpose. .

o . Its direction should be altered slightly if _necessary and it -
S should‘be connected to the west adit at the same level.

S ‘ The h5-feet level adit ie alao fairly well
v situated and could be usede It would be necessary to drive
. north-westwards to reach the centre of the zone in fhe
" western block. ‘

2, SANPLING

The grade of the ore- should be determined
e L by sampling of the cores of the drill holes and of all faces
« 7. 7 in the open cuts and the underground workings. The samples
- would be aseayed for their tungsten -content.

: . .. It is also recommended that examinations and’
C determinations of grade should be made by fluorescence in ultra-
violet light. The latter would in general be additionsl to. the

chemical assays, but it might be found possible to use such

determinations in lieu of easaying: to a greater or less extent,
and saeve considerasble time and expense, The Mineral Resources

Survey Branch has recently completed an investigation-into the

fluorescence of scheelite and has orderef from the T.B8.A. the

necessary apparatus (Minerallght) to eonduct such examinatlons

. and- determinations.
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" VII BCONOMIC FACTORS *
It ie not proposed to deal in full with

economic factors, but brief reference will be made to the
grade and to the proportlon of the overburden.

1. Grade- The ‘grade of the material in the ore—bearlng ‘
zone will be determined by the sampling of the drill cores
and the existing facese Such sampling will also. determane
 the proportion of profltable ore in the ZONBe - : '

o . At present the ore teing mined contains:
gbout 1 per cent WDB‘ Not al; of ‘the ore is peeessagily

- of that grade.

L : The lowest grade of oré that can be mined
‘and treated profitebly is governed mainly by the WO
content of the tailings - in the current treatment éhis

.. averages: &bout 0.3 per cent w03.

2. Overburden: The overburden to be removed,in the open
cut mlning operations includes -

. .(a)e The rocks above the hangi wall of the ore-bearingl,
v - zone (any Recent depositsn%c) above this »portion
will also be included)

'(b) The non-mineralised Pocks overlylng tne oreébearing
zone in the north-Western portion of the workings -
and areas :

(c) The Recent sand, clay and pebbly claye

The approximate nroportlons of each of -these and the total
proportion of overburden to total excavation on each. of
the four lines of drill holes are as follows:i-

. FINE ( Ta) ) ()R [ TOTAL
‘l:‘u037 : 1:25.6 1: 7.70 i? 2.51
l1: 5,00 1:38.5 1: 9462 1l: 3.03.
1: L77 | 1:81.2 T:20.48 1: 3475 -
1: 5.04 1:h2,1 1:10.5h 12 3415

- The above are calculated for Working down
to sea~level only. - The amounts of (h) and (c¢) would remain

‘4qconstant, but the proportions would decrease if working was
continued to greater depthe  The. amounts and the proportion -

of (a) would increase at a very high rate gs the depth
increases (as the depth is doubled - - the amount would

. incre?se fourfold not allowing for any change in the surface
. level)e

VIII CORCLUSIONS AND RECOLMENDA T;OEE

The large width of the oreébearing zone, and -

the prdbable high proportion of ore of profitable grade in
that zone in the King Island Scheelite mine indicate: that it
might be possible to operate the mine on a much 1arge1 scale

than the present ones

.
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S In order to dstermine the possibilities it
- s recommended that: i S 5, h -

(L) -~ A drilling campalgn be conducthd in the western
_part of the workings and vicinity,:to-prove a '

length of 500 feet along the zone 'dnd ore reserves ...

of between 500,000 and 1,000,000 tons. Co T '

'(2)“=-, Consideration be given to the driving of an a&1£
Y770 7 (with crosscuts) at either the L5-feet or 30-feet.
levels westwards under the block being testeds

(3).  The arill cores and all availeble faces be sampled
‘ . and the samples asasayed to determine the content
of tungstic oxide (W03)e - K z

(4) - An examination of all faces to be made and the
grade of ore determined by fluorescence in ultra- -
violet light - - such determinations to be at
_first supplementary to the assaying and, if ‘o
found satisfactory, to partly replace the assaylnge

(5) .  The geological report and plans based on & recent
‘ survey -and about to be completed, should be .
reviged at the conclusion of the drilling and other

testinge
.~ (P.B.NYE) = . -,
ASSISTANT DIRECTOR.-
Canberra. '

15the Septeniber 1942.
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ORE .RESERVES : In calenlating thé amount of ore likely to

be present in the 500 feet of ore~bearing zone to be drilledy - °

assumptions were made, particu&arlyAgg‘ﬁégards‘theaﬂepth{;*

In the process of estimating the proportions 'of overturden . 7. -

on the feur proposed lines of drill holés, more gecurate -
figures‘were¢dbtainéaxas»tolths'area'ﬁﬂ~%hegbreébearing{zone 5
on each section line. =~ A Using the latter figures snd - -

applying them to a .length of.500 feet, the total amountzofv
possible ore-bearing material: would be 3,750,000:fens. -

R Assuming that only 50 per cent of the
material in the zone is ore, the amount of ore would be .
1,875,000 tons. This figure is about double that in the ~
other calculations, because the .depth-in the four sections
averages nearly 200 feet whereas a deoth -of 100 feet was
sasumed in the other calculations. I T P

LIS A P

A ‘ :The'éﬁouﬁt-cf dfeilikely to be'obtainéd
from the zone ‘to the east of the 500-féet block would be
approximately 250,000 tons. ‘ .

- -DRILLING %EQ SAMPLING ¢ In orde® to guerd against the -

possibility of recovery of only &.small proportion of core,
it is pecommended that consideration be given to the casing
of the holes while drilling and to the sampling and .

assaying of the sludges.

L%QALISAT;ON OF ORE: No reference was made to any .
~ structural features possibly controlll the localisation
of ores “Actually there are no records {assay or production
plens) of past workings, and the length of any ohe lode in

- the workings is short, so that at present there is no
information available.to indicate in any way the structural
features governing the localisation of ores .

.+ ' . -The lode being worked on the southern side
of the 120-feet-level and in-the -south-western faces of the
120, end 1L40=feet. levels is apparently masintaining a high
grade as it .is Tollowed to. the west, because it is one of "
‘the main places from which the ore-is being drawne. 'Bore
Noe7 -8ituated 80 feet ahead of the 140-feet level face
irntersected ore with 0.5 to l.1 per cent WO (average for
" 60 feet of hole was O.76 per cent)s . In NoS, 10 and 11
bores - (300 and 260 feet respectively west from the 140-feet
- face) 50 feet of core gave assays ranging from O«lts to 0.80
per cent (average O.55§ and from O« to 0.9 per cent .
- (average 0.58) respectively. The are in these three holes
is probably not portion of .one end: the same lode, but
indicates an extension of ore to the weste. -

. The drilling:and sempling campaigns will
yield considerseble information on the aistribution and -
locelisation of ore, but it is probeble: that the information
from the future working will enable the matter to e’
decided finallye .

P
b

L RS . (PoB.NYE)





