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In October, 1951, the Geological 8action of the Bureau
of Mineral Resources recommended a geophysical survey at the
newly-developed Rye Park tungsten deposit, The purpose of the
survey was the delineation of the maln mineralised areas around
a granite cupola. For the geophysical survey, a party consisting
of 5, ''orvath, as party leader, and P, Tenni, W, Compston and
C, Pierrehumbert laeft Melbourne on the 8th December, began work
on the 10th and finished the maln portion by the 22nd December,
1951, The survey was extended over the period, 9th to 26th
January, 1952, with only two members in the fieid party during
this second period,

The party was shown over the area and initiated inte
the purrose of the survey by C, J. Sullivan, Supervising Geologist
of the Bureau of MKineral Resources, For the geology, this report
is based largely upon the report of the 10th December, 1951, on
"The Rye Park Tungsten Deposit" by H, Lloyd of the New South Wales
Geologlcal Survey, Sydney. The survey and results were also
discussed with the nanagement of Tungsten Consolldated, Sydney,
especially with their General MKanager, Mr, James, The assistance
and co-operation of the mine management and of the lease owners,
Messrs, Gordon and Egerton Bros.y 1s hersby gratefully acknowledged,

2o JOCATION

The Rya Park scheelite deposit 1s situated on the
eastern slope of a granite hill on the northern bank of Pudman's
Creek, Ths mine can be reached from the township of Boorowa,
over a good road leading to the small village of Rye Park b{
turning off to the north about 12 miles from Boorowa and }ol owing
a rather poor paddock track for over a nile to the Jjunction of
White Rock Creek and Pudman's Creek. The mine workings consist
at present of a small opencut with good ore, a new shaft (No.2)
at pre eent being sunk about 130 feet to the north, some dispersed
pits and a small old shaft about 600 feet north of the opencut,

A portable compressor, a blacksmith shor and a temporary camp
comprise the surface plant, A dlamond drill, started just south
of the opencut, had finished the first holes and was used to
follow up some of the geophysical results,

The general geology of the mine area can be seen on
Plate 2, where the geological map of H. Lloyd's report has besen
drawn on the map of geophysical traverses.

The mine area consiats mainly of flat-lying Silurian
rocks consistin: of interbedded porphyries and tuffs. The
porphyries are altered to a varying degree and contain also
epidote and goisite, especlally in the contact gons. These
Gglurian rocks are Intruded by granite cupolas, one of which
forms the hill near the mine on the northern bank of Pudman's
iCrook. This northern granite cupola has a dlameter of about
‘600 feet, The granite is a medium grained biotite granite and
‘1s undoubtedly the source of the tungsten ore, The second granite
cupola covers the area of Kica 1i1l, south of Pudman's Creek,
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This granite is rather strongly greisenised and contains some
tin and wolfram, The presence of these minerals resulted in
some mining activity, mainly for tin, on liica Hill, The
scheelite ore occurs in certain layers of the porphyry near
the granite contact of the northern cupola,

The present rmine workings are confined to the eastern
margin of the northern granite cupolas, A diamond drill was at
work at the time of the geophysical survey, The drill was
first placed about 50 feet south of the opencut on the western
bank of White Rock Creek, and was later placed near the north
end of the opencut, Two drill holes were put down while the
geophysical party was at work, one vertical and the other at
an angle of 4%Y towards the hill. Both driils struck ore though
this 4id not seem guite as rich as in the opencut,

The evidence avallable in the opencut and from the
diamond drills and shafts indicates that the porphyries and tuffs
oceur as flat layers, There are several beds of slishtly
different texture and composition which range in thickness from
a fow feet to about thirty feet, The ore appears to occur in
only the tuffaceous beds. It seems therefore that the tungsten
mineralisation has been deposited selectively in the more favourable
layers, In the orey scheelite 1s accompanied by a little wolfram
and by fine grained magnetite,

80 far a hiech magnetite content has been found only
in association with the scheelita, It can therefore be assumed
with good reason that the geophysical picture of the magnetite
distridbution will be approximately true also for the scheelite
mineralisation, The minerals present in this deposit and their
assoclation lead to the conclusion that Rys Park is a contact
metamorphic deposit,

There 1s a rather hizh tungsten content in certain
portions, such as the opencut, Samples taken have yielded
values o} from 2 to 10% W03, but tre average is expected to be
lower and the tungsten confent will probably decrease further
away from the granite, In the nortgern shaft and in the pits
near it some scheelite occurs., However, assay values are lower
and the ore 1s more sparse than ln the area around the opencut,

A large part of the area is covered by at least a few
feet of alluvium which prevents a complete and detalled geological
exanination and, therefore, the area is particularly suited to
a geophysical survey to supplement the geological mapping, It
was believed that the magnetic work would help very considerably
in understanding and exploring the deposit,

From the observed assoclation of magnetite and scheelite
in the ore samples from the mine area, it is considered probable
that the occurrence of magnetite is confined to the tungsten ore,
It therefore seemed that, by using the magnetic method, it would
be possible to delineate the ore shoots approximately,

From the evidence already avalilable there seemed to be
two possibilities, Some scheelite occurs in the shaft about = . .
600 feet north of the opencut and it was t!ought that the ore .
might continue from the opencut right to the northern shaft,
The second rossibility was that there are separate orebodies
with a lens- or pipe-like shape,
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One of the maln objJects of the survey was to determine
which of these assumptions is correct, but the work was extended
to include an investigation of the area surrounding the two
cupolas,

The survey was carried out mainly with a Watts Vertical
Magnetic Balahce (No.,61519), having a scale value of 27,6 gammas
per scale division, As the magnitude of the magnetic anomalies
in places exceeded 1000 gammas the auxiliary magnets had to be
used, 8ince the magnetic anomalies were so large, it was not
necessary to correct for diurnal variations, To get more
information about the shape of the disturbing magnetic body
several of the traverses were also surveyed with a horizontal
magnetic balance, Thls gave both the vertical and the horiszontal
magnetic intensities for use in making an interpretation, The
Watts Horizontal Magnetic Balance (No,61911) had a scale value
of 47,8 gammas per scale division,

An Atlas Gravity Meter (F21) was also used to observe
the gravity variations along some profiles., The instrument
being very light and easily transportable, is especlally sui%od
to gravimetric prosgacting on ore deposits, The ore deposits
themselves are riostly too small to gilve rise to a gravity anomaly
of sufficient magnitude to be discerned, but it was considered
likely that the gravity meter would asslst in outlining the general
geology, especially in the demarcation of the granite intrusions,
The 1ns€rument is accurate enouch to allow gravity observations
to within 0,05 milligal,

The gravity meter rieasures variations of the gravita-
tional field and the interpretation of the results depends on
the existence of differences in denslty between some sub-surface
body and its surrounding. If such differences in density exist,
the results may be used to determine the approximate location,
depth, shape and density of the sub=gurface body,

In the magnetic method thie forces acting upon the
instruments are the vertical and horizontal components of the
earth's magnetic fleld which, in turn, are influenced by the
magnetic properties of the underlyling rock formations,

In general, granite and porphyry are non-magnetic emcept
for possible sporadic occurrence of magnetite disseminated through
the granite but not related to any ore deposit, On the other hand,
a magnetite deposit becomes "ighly wagnetised by induction in the
earth's field, It may also possess some permanentmegnetism not
necessarily related to the induced magnetisatione

The magnetic anomalics observed over an orebody containe-
ing magnetite are the resultant of the induced and permanent
magnetism which sometimes produce conflicting effacts, This
makes the geological interpretation of a magnetic survey sometimes
uncertain, particularly when the magnetite is only an accessory
mineral as it is in the tungsten ore at Rye Park,

The correctness of the lnterpretation of the magnetic
survey at Rye Park depends upon the wvalidity of the assumrtion
that the magnetite oecurs only in association with the scheelite,
8o far this assumption seems to be correet, = -« v ..o ol A
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Sa_ FIRID QPERATIONS . .. :.
In order that identical observation -oints could be used

for the different surveys with the vertical and horizontal balances
and with the gravity meter, a grid was laid ocut and pegged. This



grid enabled observation points to be found again and used as
referances in setting out indication pags and drilling targetse.
The grid is shown on the enclosed Plates 1 and 2, The baseline
of the grid follows roughly the eastern margin of the granlte from
600 North to 300 South, At this point the line turns through

an angle of 150 to the west for the stretch to 600 Southiuhere
another sharg turn is made to the west through an angle of 39%.
The idea in laying the baseline in that shape was to cross the
contact of the two granite cupolas with the geophysical traverses
as far as -ossible always at right angles to the contact, Along
the traverses the observation points were pegged at every 50 feet,
The distance between traverses was mostly 100 feet hut in
magnetically undisturbsed areas it was increased to 200 feet,

At the southern end of the area, two long traverses
(1800,8 and 2000,8) were extonded far to the west, Short
traverses wors laid at rizht angles to traverse 1800,8, running
to the northesast a-d southe-wast, These were for the purpose
of investiratin~ the whole marginal area along the southern
contact of th~ seen-d ¢ mnite eupola,

The survey was carried out mainly with the magnetie
vertical halance, Observations were made every 29 feet in
magnetically disturbed areas and every 50 feet in undisturbed
arcas, The area covered hy the magnetic balance is shown in
Plate 1, It embraces practically the whole area surrounding
the two ¢ranite cupolas, where scheellite mincralisation could
be expected, With thege traverses not only the known i ineralised
part of tha eastern granlte contact was investirated hut also the
western contact a'd the rorphyry out to about 2,0 O feet east of
the contact, If any additional ¢ ranite cupolas are discovered
i1 the area, further geophysical surveys r:ight be justified,

The results are plotted as profiles and as cotours,
The small figures shown on the contour map (Plate 1) are the
deviations in units of cne hundred gammas from the average value
in the undisturbed area, For example, at pol .t 100Ng 25W, the
figure +3 1s abhreviated from the observed value of +324, Where
only a minus sign (~) is shown beside the traverse line, the
magnotic field is practically undisturbed, being less than 50
gammas from ormal,

3everal profilles with rronounced anomalies in the
vertical comronent were also surveyed with the horizontal
balance, as it was considered desirable to have additional data
for the purpose of Interpretation, However, the work with the
horizontal balance was confined to areas with strong magnetie
anomalics, As the magnetic dlsturbances in some parts reach
valucs as hirh as 5000 pammas, thc auxiliary magnets had to be
used extensively, thus slowl:z down the speed of the survey,

The gravinetrlc work was limited to a few rrofiles
becanse the incoscluzlve rosults on these traverses did not seem
to warrant a ore extensive use of the gravity reter, The need
for an altitude correctinsn to the observed values necessitated
a lovellln: of ¢ o ohservation roints on these traverses ut the
open character of the country was gquite favourable for this work,

OF 1

Over much of the surveyed area the ragnetic lntensities
remain nearly constant, thus showing that these portions are quite
undisturbed.
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However, there are magnetic anomalies which are confined
to a quito small portion of tho area only, occurring almost
exclusively in the marginal area around the northern granite
cupola, These are strong and quite defiitely limited in thelr
extent and thelr form indicates a lens-like shape of the magnetic
bodies, The coatour map, Plate 1, shows their shape quite well,
The results provide an answer to the question of whether the ore-
bodies in the opencut and in t'e northern shaft are part of the
same continuous hody. They are not, On *he contrary, there
are three lens-like bodies of various dimenslons. Thesontheran-
most of thase is the one in which the opencut and the other mine
workings are at present laid out, It extends s»uthwards to the
edge of Pudnan's Croek and northwards to tho new shaft which was
being sunk at the tine of the survey.

The interpretation of the magnetic vertical a-d
horizontal intensities surj;ests a nearly horizontal maprnetie
layer, The nagnetlc intensitles are strongest between traverses
00 South and 300 Scuth near the opencut, The ragnetlc anomaly
is stroagest near the opencut, On the assumption that the hi hest
scheelite content corresponds to the i hest magnetite content,
this indicates that thce opencut is situated at the best rnortion
of the fiecld, ‘[herefore, 1t 1s not likely that better nlnerallsa-
tion will be found anywhere else within the area covered by the
survey, -

On Plate 3{a) the profiles of magnetic vertical
intensitles measureg in the mine area are plotted on a scale of
1000 gammas to the 1:ach, The profiles show very well the
magnetically undisturbed area, such as between 600N and 500N
and also the rather limited extent of the magnetic anomalles to
the north, For instance, the quite pronounced anomaly on profile
300N with a maximum of over 1000 gammas at about 130E lles between
the practically nndisturbed adjoining profiles of 400N and 250N.

The mine workings around the northern sheft are to the
west of and outside the maximum of the wmagactic anomaly at 300N/
130E, “ha presence of minor amounts of scheelite in the northern
shaft su;~ests that the limit of the scheelite area mlght not
nlways colncide exactly vith the nagnetite arsa as outlined in
the map of the magnetice ancmalles and that traces of schealite
misht sonetines be found beyond the limits of the nmarnetie
anomalies,

‘The pmagnetle anomaly of the main orebody can be seen
on profiles 1008, 008, 3008 =211 4008, The undlsturbed nature
of tha adjoinin  rofiles, O and 6008, shows that the orebody is
limited to the aforementloned profiles ai! does not extend as
far as O or 6008, Frofile 1008 could not be measured in the
important part hetween 100W and 50B because much iron is scattiered
around, This influerced the readings to such an extent that they
are useless for the rurpose of interpretation. As additional
information was required for the area between 0 and 2008 additional
profiles at 508 and 1508 were measured in the second part of the
surveye

Th> shapes of the contours and profiles show that the
magnetic anonaly between 100N/40E and 100S/80B is not identical
with the main anomaly between 1008 and 4008, There are two
distinct anomalies separated by a weakly ragnetised area.

The Hoe2 shaft 15 situated slizhtly west of the area
separatiay the two auncralles an?® might contain some ore belonging
to the main orebody. While the main anomaly shows a flat magnetic
layeryth: anomaly between 1001 and 1008 su:gests a dipping magnetiec
body, Accordingly, 1t was racommended that the Tirst drill hole
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put down here should be oblique, The magnetic profiles show
also that the magnetic hody ~itches to the north, It would,
therefore, be advisahble to drlll on profile 0, or on profile

508 to roach the magnotic body on O/30E at a depth of 50-100
feet, Plate 3(c) shows how an approximate deterrination of the
pole denth at profile 0 has been made fron magnetic vectors using
both vertical and horisontal components, On the same prlate is
also shown the interprctation for profile 3008, This profile
was affected to some extent by ore heaps from the opencut and
some ore laying on the eastern 3ide ~f the creek, The interpreta-
tion su;pests a flat layer that 18 anproximately 150 feet wide at
profile 3008,

The interpretation of profile 4008 also indicatss
a flat layer but its polarity 1s not as clearly indicated as
in the case of profile 3008, There is a strong positive (north)
pole at shallow depth at 175W with weaker negative (south) poles
to the west and east of this, The most likely interpretation
is that the body is complex and cousists of saveral flat layers.
The magnetic effect 13 greater at the western end of the anomaly
than at the eastern, thus indicating either that the layer dips
to the east or that the magnetite content decrcases to the east,
For the latter reason it was recommended that a drill hole be put
fown at the western end of the anomaly.

SBome of the profiles were more than 2,000 feet long and
covered hoth eastern and western margins of the granite cupola.
They also extended some distance over the porphyry to the east of
the granite, but no further magnetic indications were obtained,

The survey was continued southwards to profile 20008
thus including both the arsa between the granite cupolas and the
southern granite or grelsen dome »f Nica Hill as well, The
magnetic proflles are shown on Plate 3(b), Only two areas showed
any ragnetic anomalios :1nd these were of very limited extent,

The one on profile 6008 is so small that it hardly warrants having
any --ploration work done on it, Iess than 120 feat to the west
of 1t is an old prospecting shaft, The smell amount of prospecting
done here does not seen encouraging either, but a closer study of
the geology of this particular area ~ight be warranted since the
anomaly is the only one rather remote from the granite margin,

The mineralisation . 1ght therefore be somewhat Adifferent,

The other and much stronger magnetic anomaly 1s on
the northern bank of Pudman's Creek and directly at the southe
west corner of the granite cupola, Profiles 9008 and 9508 show
distinct magnetic variations exceedling several thousand ganmas,
The very sudden change from large positive to large negative
anomalies shows that the source of these disturbances 1s rather
shallow, A full examination of the anomaly is not possible
beéause several points on the traverse are situated in the creek
bed, The absence of anomalies on profiles 11008 and 8008
indicates the limit of mineralisation in both directions, The
irregular form of the magnetic profiles sugpests that the nagnetie
body has @ complex shape. It isy however, favourably situated at
the sounthern margin of the granite and an attempt should be made
to test it by drilling at 9503/475W, where an indicatlion peg has
been placed,

The magnatic profiles to the south covering .'ica Hill
andd also cxtendiag further west did ot show any distinct
anomnalins, n~d the greisen body of iilca Hill does not seem to
contain any ragnetite, I!owevar, there are signs of some slight
mining act’vity there in the pase.
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I the second part of the survey, the traverses wers
extended to cover a large area surroundlag thc two granite
cupolas L't 7o ad:ilitional ma.nctle anonalles were found, Tnis
Indicates that the nagns:tite, with which t'a scheelite aprears
to be assoclated, i: confineé to the eastern and southern margins
of the nnrthern granite cupola.

Several traverses were also surveyed with the gravity
meter but the varlations of the gravity valuoes, after the
application of the elevatlon correction, are so small that there
can be no appreciable density differences between the pranite
1nd tho rorphyry and other rock formatioas in the arcas In
these clircumstances t'ere was no purpose in coatinulng the
gravity survey although it would have been helpful had it been
possible by this method to delineate the graanite cupolas aud
to detect any other bathollths not visible at the surface,

The procedare in that case would have been to find granite
batholiths by a gravity survey and follow up with a magnetie
survey over the marginal arecas of each, As that procedure
cannot be followed, the present survey was coafined to the
margins of the known granite cupolas. It nay be possible in

a later survey to investigate areas further afield for additional
granite bodles a~d the tungsten ora that may be assoclated with
them,

Ze _ COXIUS

At the Rye Park scheelite deposit the magnetic irethod
was used to locate and delinesate scheelite bodies on th: margin
of a rrauite cupola. The ore occurs in porphyritic layers and
coaslsts of scheelite with a rathor -igh psrcentage of nagaetite
end some traces of wolfra:ite, An area covering two granite
cupolas aid thnir surroundings was traversed by closely spaced
profiles, ‘ne orebodles contalnln~s vaynetite and scheelite
gshowed up as qulte strones megnetlec 1-dicatlons near the southe=
eastern riargin of the northern granite capola. The magnetic
survey proved that the orebodles are several lens-shaped deposits
of unequal extent, the greatest of the anomalles colncides with
Lhe orebody exposed in the opencut, It extends from 1508 to
4,08 a:d has a leagth of about 300 feet in the direction of strikae.
A second aiovnmaly is situated between 1004 and 1508 aud several
quite small ones are ~t 300N/125B, 6008/100E and at 9505/475W.

The interpretation of the magnetic vectors shows that
the magnetic vodles are most probably flat l.yers with little
dip, Accordingly, it 1s recommended that the magnetic indications
be tested mainly by vertical ¢iamond drill holes except for the
anomaly between 1007 and 1508 whers a probable steeper dip makes
oblique hnles advigable, The roints where the strongest magnetic
ano:.nlies were found have heen ~urked by i~dication pegs. All
the indication pegs are marked and have also been shown toc the
©inea manager, The locations »f the eight pegs that have been
put in arc shown on the map (Plate 2) and they are also enumerated
ere t-

2005/90%
3008/50W
A005/175%
6008/220w

0/ 60E
50N/60B

300N/130E Snall anomalye
9508/4754% " "

Hain orebody,

Second anomaly.

N St Wt N s et
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The southern portion of the second anomaly, at 50S/65E

and 1008/65E, has not been marked by indication pegs because

traverses 505 and 1508 were surveyed later.  The shdaft that was
being sunk at the time of the geonhysical survey is situated
between the two anomaliss and must be regarded as being in

‘g less mineralised zone, If drilling should nrove that the

second anomaly renresents nayable scheellto ore, the shaft would

be/dMquite good position as both orebodies could be worked by

the same shaft and less ore reserves would be lost by the shaft
pillar,

8,  TESTING

4 number of diamond drill holes have been put down by
Tungsten Consolidated Ltd., since the geophysical survey was
completed, lflany of these drill holes were sited on the basis

of the geophysical results as an advance copy of the magnetic

contour map had been made available for this purpose. The

 relation of the drill holes to the magnetic anomalies is shown on
. Plate 4, In general, the results of the drilling agree well with

the geonhysical interpretation. Payable scheelite ore has been
found only within the magnetically disturbed areas,

The main orebody, consisting of two layers, wasproved
by drill holes Nos. 1, 2, 4 and 5 in all of which it showed good
quality. Only the lower layer was found to be well mineralised
in drill hole To. 7 put down in No.,2 shaft, Near the eastern

and southern margins of the main orebody, only low valies were

obtained as shown in drill holes Hos. ?o, 27y 294 31, 32 and 33,
while drill hole No.30 which was put down east of the magnetically

f disturbed area showed no sign of ore.

The second orebody was proved at profiles O and 50N
by drill holes Nos. 8, 9y 10 and 11, The rich ore discovered

- in these holes renreseqts a substantisl increase in the known
 OTe reserves, The results of the drilling on profiles O and

50N show that this orebody also consists of a flat layer even

} though the magnetic results suggested that the body had a steep

dip, There is as yet no sufficient geological evidence to hand
to explain the apnarent difference in the magnetic anomalies over

' the. two orebodies.

Drill hole No,18, which was in progress when the

undersigned last visited the field, should reach a point near

the western margin of the northern orebody, and proposed drill
hole No.20 should test the position of the southern margin of
this body. It might be advisable to follow this drill hole

with another one some 60--80 feet farther east,

A dlsapp01nu1nc feature of the testing was the failure
to find ore in drill hole No.17 which was put down on the smaller
anomaly at 9508/475W, qowever, there is hardly any justification

for further testing there since the magnetlc anomaly indicates

a body too small in extent to be of economic importance.

The northermmost and smallest anomaly at 300N/120E
was proved by drill hole No.12 which showed very good ore,.

jHowever, the restricted extent of the ore, as indicated by the

anomaly, was nroved by drill holes los., 12, 14, 15 and 16 which
were put down a little outside the area of the magnetic "high.!"
No ore was found in these four drill holes,

The results of drilling holes Nos.12-16 provide an
excellent proof of the accuracy of the magnetic method,
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The scheelite ore so far proved in the course of ihe
drilling campaign is a relatively small deposit and an attempt
may have to be made to dlscover additional deposits, The
anomalies found so far arse small in extent with the result
that traverses have to be rathor closely spaced, The coverage
of the reophyslical survey has already been extended to embrace
a larger area around the mine workings but it would not be
practicable to extend the arca still further to search in-
discriminately for possible orebodies,

The geologlenl evidence indicates gquite clearly that
the margins of granite batholiths are favourable locations for
scheelite deposits in this area, Therefore, if further explora-
tion Js contemplated, it would be desirable to attempt first to
locate other zranite bodles in the vieinlty by a general -eolojylecal
reconnalssance, The detalled zeophysical Iavestications could
then be cofined to the ~ronite marplas,

(s. lorvath)
Sgophysiclat.
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