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THE DISCOVERY OF SCHEELITE DEPOSITS AT YETHOLME, N.S.WALES.

1. INTRODUCTION.

The occurrence of molybdenite deposits near Yetholme has been
known for many years. The most important deposits are close to the
eastern boundary of Ph.Yetholme, Co.Roxburgh, and may be reached by
leaving the main Sydney-Bathurst Road at Yetholme and following a good
bush track for about five miles in & southerly direction.

The deposits have been worked in @ small way for molybdenite at
several places, have been examined by several geologists, and have
been investigated by two of the mejor mining companies. The result
of this work has shown that although considerable tonnages are avail-
able, the molybdenite content is too low to make mining attractive.
It is not proposed t® desecribe thé geclegy, mining excavations, and
other factors affecting the field in this wreport since that has already
been done in several previous reports, the more important being:

1. The Molybdenum Industry in New South Weles, Minersl
Resources No.24, New South Wales Department of ilines,
E.C. Andrews, 1916.

2. Yetholme and Gemalla Molybdenite Deposits, N.S.W.,
Private Report to the American Smelting and Refining
Co.,R.Blanchard and L.E. Sinclair, 1936.

3. Sampling Report, Molybdenite, Yetholme, N.S.V.,
Private Report ot the Breken Hill Proprietary,
F.Canavan, 1941.

4. Molybdenite Deposits, Yetholme,N.S.W., Private Report
to the Broken Hill Proeprietary, E.A. Rudd, 1942,

It is the purpose of this report, however, teo point out that
the Yetholme deposits contain a considerable amount of scheelite and
may well warrant large scale mining for this now important ore of
tungsten.

i

The steps leasding to this discovery sre somewhst novel and
commenced perhaps when the Mineral Resources Survey, with the technical
co-operation of the Physics Depar tment of Sydney University, carried
out investigations last year on the application of ultra-violet light
to the detection of scheelite by reasson of its fluorescent properties,
and introduced this technique to the Australian mining industry.
Scheelite is a very difficult mineral to detect in the field,as is
sufficiently evidenced by the fact that in spite of the various examin-
ations made in the past at Yetholme, no-one had detected this mineral
in the ore prior to the application of ultra-violet light a few weeks
ago . In ultra-violet light, however, scheelite fluoresces brilliantly
and can thus be detected with ease wither in the labormatory or in the
field. Following the use of ultra-violet light by the liineral
Resources Survey at the scheelite deposits on King Island, it was
decided to prospect other likely areas by this method.

At this stage & most fruifful suggestion was made by Mr. L.L.

Waterhouse, Lecturer in Economic Geology at Sydney University.
He had studied both the scheelite deposits on Xing Island and the
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:n;n.meral deposits at Yetholme and elsewhere in that districte. Im
~view of certain geological similarities between these deposits he

suggested that a search for scheelite at Yetholme and Duckmsloi was
warrenteds In the first place, several specimens of ore from Yetholme
and Duckmaloi were obtained from Mr.Waterhouse"s collection and
examined in ultra=-violet light. Poinmts and patches of fluorescence

of the type usually due to scheelite (with molybdenum impurity) were
observed and marked, and the specimens were returmed to Mr.Waterhouse
for confirmation by other methods,which positively identified scheelitex

The presence of scheelite in ore from Yetholme and Duckmaloi
being established, it was next necessary to determine by examinationm
with ultra-violet light im the field whether scheelite is present im
sufficient guantities to be of economic values Bccordingly a visit
was made to Yetholme emd Duckmaloi and inspectioms were carried out
from the 3rd to/ 5th of the present momth,

the

On this visit I was accompanied by Mr.F.Canavam, who is. om
loan to this: Branch. Since he recently sempled the deposits: under
discussion for their molybdenite content on behslf of the Broken
Hill Proprietary, his imtimate knowledge of the geography and geology
of the area was of great assistancé. Mr. Re S. Caddy, who while &
research student in the Physics Department of the Sydney University
afforded valugble assistance in the investigation of the fluorescence
of scheelite, was also in the party.

II. THE USE OF' ULTRA<VIOLET LIGHT.

The use of ultra-violet light in the search for scheelite
is. a novel technique but has been dealt with at lemgth in & recent
publication of this Branch entitled:

"Miscellaneous Report No.2, Fluorescence of Scheelite and
Its: Application in the Minimg Industry'.

It is not proposed to describe the technique in this report,but
to refer only to a few points having a direct bearing on the exesmim—
ations at Yetholmes. . .

Since fluorescence im only visible in the dark or semi-dark
it was necessary to examime quarry faces and dumps of ore at nighte.
Adits and underground excavations were examined during the day-times

Since the Branch's most suitable ultra-violet light lamp was
in use at King Island, & lamp built up from spare parts was used in the
present survey. Owing to the rough terrain, it wam found most con-
venient to run the lamp from small dry batteries carried on the back
rather than carry the much heavier wet battery.

Normally scheelite Pluoresces with a light blue colour. When
bowellite is present as an impurity or when molybdenum is present im
the scheelite crystal lattice, however, even in minute quantities, the
colour of the fluorescence is yellow. At Yetholme the colour of the
fluorescence is predominantly yellow although im some parts it tended
to light blues It might be mentiomed that in the King Island deposit
the colour of the fluorescence is also.ipredominantly yellows.

By wee the use of ultra-violet light, it is possible not only to
detect the presence of scheelite, but also to make an estimate of the
grade of the ore, either in a sample or im the face of a mine or quarry.
The grading may be done by measuring the ratio of the area of the
fluorescence to the total area of the face examined and from this
working out the grade with due regard to the density of the ganguee
At Yetholme, however, where the scheelite is disseminated, the grade
was estimated by comparing the general luminosity of the faces inm
ultra=~violet light with the appearance of faces and samples of known
grade.
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N ~ IIL, DETAILS OF EXAMINATION.

. Although there are seyeral areas in the Yetholme and Oberon:
gistricts where there is reason for supposing that stheelite may
possibly be found, it was decided to restrict the present examimatiom
to the main deposits at Yetholme since they are the most extensive and
could be mined within a comparatively short periode

Throughout the examination abundant poimts and patches: of
Tluorescence of a type usually due to scheelite were observed om the
faces: of the guarries and the underground excavations. It is
assumed. in this report that all such fluorescence is due to scheelite
containing minor eamounts of molybdenum in the crystals. T™his appears
to be a reasomable assumption since the fluorescence is similar to
that observed in specimens where the determinations in ultra-violet
light have been subsequently checked by other methodse

The scheelite is disseminated, as is: the molybdenite, inm a
more or less flat 1lying or gently arched zome of garnet rock which
dips imto the hill-sides in some places, but outcrops: or is sScarcely c
covered by overburden over considerable sreas. In the past search
for molybdenite this zome of garnet rock has bBeen explored by opem
cuts, adits, shafts, etce These were examined in ultra-violet:
light as were also dumps: and several outcrops: of garnet rock betweem
the excavations. The garnet rock is decomposed in places and some of
the smaller cuts did not penetrate further than the zome of decom-
positioms

In many of the workinmgs: the faces were much covered by dust
and mud. These faces often gave a poor fluorescent response
suggesting low grade ore. It is signifieant, however, that where
cleamed or where recent sempling has exposed fresh rock im sugh
faces, the fluorescent effect was increased several timese

Another feature is that the fluorescence observed on a dump
generally appeared much greater than on the faces of the open cut from
which the dump material had been taken. This is: no doubt partly due
to the fact that on a dump a greater surface area for a given volume of
ore is exposed. It is also partly due to the fact that the blocks of
ore on the dumps are cleamer than the faces of the open cuts which in-wm
many cases are partly covered by fallen soil or decomposed rocke.

Although it is evident that there is abundant scheelite at
Yetholme, the estimates made in ultra-violet of the grade of the dumps:
and faces are extremely tentative. Some of the reasons for this are
given above. Samples were collected which are typiecal of the various
degrees. of fluorescent effect, and when these have been assayed, it wili
be possible to form a more definite opiniom as to the value of the
depositse. Numerous very rich specimens of scheelite ore were also
collected for subsequent studies. . :

Summarised field-book entries made om the field with reference
to the excavations examined are as followsy The localities referred
to may be seen on the aocompanying plan which is based on plans
prepared by the Broken Hill Proprietary when sampling the deposits for
molybdenites, The plan 1s illustrated by sections im order to make
‘clear the manmmer of occurrence of the garnet rock carrying the
scheelites . .

MAMMOTH WORKINGS: (MARKED' MA ON! PLAN)

West Sectioms: Garnet rock fresh, but many faces dirty. Scheelite
distrivuted throughpu‘b with oecasional rich patches. Average grade
rather less than +% WOz Fair molybdenite values. Generally best
scheglite ore is also Pest molybdenite ores’
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~ + __-Emst Section® Remarks as above but average grade about %% WOz’

B BROKEN HILL PROPRIETARY OPEN CUTS (MARKED ON PLAN AS BELOW)

4: Garnet rock decomposed. Poimts and few small patches Fluor-

scence. Traces of scheelite only. HMolybdenite values very lows
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Garnet rock decomposed. Not examinmed with ultra-violet lighte

2 &

¢ lostly fresh garnet rock in faces and on Adumpss. Brilliant
fluorescent effects. Average about 1% WOE.' Also rich in molybdem-
ite.t

D: Fresh garnet rock in faces and on dumpse.  Appears average about
I% in faces and rather more than 1% on dumps.  Good molybdenite
values. .

B: Faces decomposed and very dirty. Average less than £% W@B.’
Fair molybdenite values, - _

E‘j_.g Fresh garnet rock in faces and on dumps. Ore in faces generally
lesss than % WO, but there are a number of large rich patchess Dump
material averagds about 1% WOoms'  Good molybdenite valuesa

G: Rock mueh decomposed. Faces show traces only but hard boulders
on dump show ore rather less them % W03.‘ Molybdenite values lows
H: Paces dirty but appear average about % WO )” A large face,
however, recently shot down shows ore better tgzm 1% WOize' Dumnp
material averages about 1% WOB).* Fair molybdenite valuéé.

It TPresh garnet rock in faces and on dumpss Faces appear average
about 1% W03 but dump materials appear to range from % to 1% WO_-’,,.
Molybdenite values rather low.

B

J: Tot examined in ultra-violet 1ights!

K: Mrosh parmed rock in faces and on dump., Average rather gore then
I% WQB.* liolybdenite values rather ppor.

@_; Presh garmet roek in faces and on dump. Average about 1% WOz,
Molybdenite values rather low,’ . '

s Rock much dedomposeds’ Scheelite present throughout but low
grade averaging much less: than 1% Wize  Holybdenite values very low,

N: Garnet rock decomposed. Traces WOz only. Molybdenite values
very lows _ :

Ot Fresh garnet rock in faces and on dump. Average &bout 34 woj).?
Molybdenite values rather poor. - -

S: Alternate solid and decomposed rock in faces. Occasional poimts:
and patches fluorescence in solid rock but practically nome inm
decomposed rock. Trace W@B only. Molybdenite values very low.

I Remarks as for S gbove.
Z: Fresh garnet rock but faces very dirty. Trace to low grade WOE.*'

Practically no fluorescence seen in weathered rocks.  HMolybdenite
values rather lows'

LITHGOW WORKINGS (MARKED I.A ON PLANY).

) Presh garnet rock, Scheelite distributed throughout: ranging
from 5 to #% W03  Fair molybdenite valuess.

Shaft Js E‘xaminred three small dumps: of hard, garnet rock. Averaged
about %1%, WOze  Molybdenite values rather low.'

.
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IV, CONCLUSIONS.

1.-ls' Prospectimg with ultra-violet light at ¥etholme has shown tpat
there is a considerable amount of scheelite present in the zZone of”
garnet rock which has previously been extensively investigated as a

possible source of molybdenites

2, As regards: the tonnage and grade of ore available only the
possibilities can be indicated at the present time. Figures: for
the* tonhage may be roughly estimated from smrveys of the garnet rock
made in the past when sampling the deposits’ for molybdenite. Strcln
surveys have yielded figures ranging from rather less than a milliom
to several milliom tonse The grade of the scheelite in the ore was
estimated from its appearamce in ultra-violet light as; compared with
sempdes: and faces of known grade, and is extremely tentatives

%' To give some idea of the prospect, however, it is comsideredl
that the possibilities of the deposit are of the order of 1,000,000
tons: of ore with an average grade of rather less tham % WO?

i At Teast three smeller bloeks of ore of higher grade than the
above could be selecteds

5. A& conmsdiderable proportion of the tonnage could be readily and
cheaply won by quarrying operations. BPavourable features. are the:
flat lying attitude of the garmet roek with very little cover over
considerable areas (as: shown in the accompanying sections) and the
faet that the garnet rock has Teen opened up by euts, adits; and other
excavations in the past search for molybdenites

6 Within the area examined it appears that generally there is a
positive correlation between the scheelite and molybdenite valuess'
It is evident, howevelr, from an inmspection with ultra-violet light,
that in Wost faces: there is more scheelite than molybdeni tes More~
over there is a distinet suggestion that the scheelite is more wide-
spread than the molybdenites

7. The above suggests that the Yetholme deposits inay now perhaps be¢
‘conveniently worked for both the scheelite and molybdenite valuess'

8« As the pesult of examining the sediments below and the
porphyry' above the garnet rock, it appears that the scheelite values o
are confined to fresh garnet rock since the fluorescence is poor or
absent in decomposed garnet rocks  There is the possibility, however,
that some tumgsten may be present in the decomposed rock in & form
which is not revealed by fluorescences

9« The particles of scheelite appear on the whole to be much
ecogrser in the ore at Yetholme than in that at King Island. When the
former is viewed in ultra—-violet light, it is: evident that, im
addition to the innumerable fime particles of scheelite, there are
many coarse patches while crystalline material is commor.

10.' The examination described above has no doubt covered the most
important area at Yetholme, More aceurate grading of this area
would result from a much longer examination of the faces with ultra-
violet light. It would first of all be necessary to spemd some time
in cleaning down the facess. It would be advisable, however, to
examine with ultra-violet light those outlying portions: of the garnet
rock not covered by the recent survey.

1l. One of the major minimg companies which investigated Yetholme
as a possible source of molybdenite some 18 monmths: ago, took: same 500
gamples.  These were assayed for molybdenite and it is presumed .that
the reject portions have been kepte In order to indicate the grade
of the scheelite in the deposits more aceurately, it is advisable
now; to arrenge for the assay of the tungstic comtent of these portionms.
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12. It might perhaps be mentioned that there is a possibility of
discovering further deposits of scheelite by the use of ultra-v1olet
1ight in et least three localities in the Yetholme-Oberon distriets
One of these near Duckmalol was very briefly examined durimg the
recent visite Traces of scheelite were observed in garnet rock
but no ore comparable with that at Yetholme was founds

GAIBERRA A.Gl Tc J?o Mo R:mer ) N
11th harch, 1943 CHIEE GEOPHYSICIST.'
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