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REPORT ON RECONNAISSANCE SURVEY IN THE
SEARCH FOR RADIO-ACTIVF. MINERALS, MARBLE BAR DISTRICT,

PILBARA GOLDFIELD,
(Report No. 1947/78 Plan Nos. WA.12A/1-7 end WA.12B/1-2).

I. SUMMARY AND CONCLUSIONS.

The report is the result of five weeks survey of .
radio-active occurrences in the Marble Bar District, The
principal deposits of alluvial monazite have been checked and
two new radio-active occurrences in granitic rocks are reported.

The richest elluvial monezite deposits were found
in the Cooglegong Area, but even there, the deposits are shallow
and patchy. PRFurthermore, they are confined to the headwaters
of very small streams draining the granitic rocks and pegmatites,
Thus it i1s unlikely that any great quantity of alluvial monazite
will be won ffom this locality.

Since black tin is generally associated with the
monazite small quantities of mixed concentrates could be obtained
by smell "fossicking" parties., In view of the patchy nature of
the monazite concentrates no estimate of yardage has been
attempted,

Redio-active Occurrences Nos. 1 and 2 heve been des-
cribed in detail as they are new finds. Notwithstanding the fact
that they gave high Geiger-Muller counts in the field, preliminary
petrographic study indicates that they do not constitute marketable
ore, Their radio-activity is due to myriads of microcrystalline
inclusions in the dark mica and mill concentration would appear
to be impracticable.

Minor occurrences of monazite were examined in the
Moolyella Tin-field and at O0ld Shaw, but these areas are regarded
as unimportant, Pegmetites at Stutz tin mine, Cooglegong Area
were slightly radio-active, but no more so than many other peg-
matites in the Cooglegong Area.

Several pegmatites at Wodgina have been tested with the
Geiger-Muller counter, They are described in the text because the
paregenesis of the radio-active minerals and their mode of occurr-
ence may have a bearing on future prospecting.

It is considered that further regional prospecting for
radio-active ores is warranted in the Marble Bar District, The
tri-angular area between Cooglegong Creek and the main Pilga-
Hillside rosd and bounded on the south by a line running east-
west through the old wells on Boonana Creek, (see Plate WA.12A/2),

should be thoroughly tested.

Further work in the Wodgina area is justified, and geo-
logical traverses could be made from Wodgina and Abydos west to the
Yule River., Occurrences reported from Eley's, Trig Hill and Mount
Francisco should also be investigated in the field,

IX. INTRODUCTION,

A reconnaissance survey of the Marble Bar district was
commenced on 10th September, 1947, and carried on until 20th
October, The party consisted of two geophysicists, Messrs. J. Daly
and W.B., Clarke and two geologists, Mr. W.C. Smith and myself,

An experienced alluvial prospector, Mr, A, Jones of Marble Bar,

wes attached to the party.
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Mr. C.J. Sullivan, Superintending Geologist, and
Mr. R. Thyer, Geophysicist, assisted the party in an advisory
capacity in the early stages.

Throughout the survey we were greatly assisted by the
use of two porteble Canadlian Geiger-Muller counters made by the
Electronic Associates, Toronto. These instruments rendered
valiant service and their extreme portability and ruggedness are
worthy of special mention.

Primarily, we were to attempt to prove the extent of
the alluviel monazite deposits, but when these proved to be
limited in distribution we concentrated on testing the radio-
activity of the granitic rocks and associated pegmatites. This
led to the discovery of radio-active lenses and bodles associated
with the pegmatites in Radio- Active Occurrences Nos, 1 and 2
in the Cooglegong Creek area,

The following method was adopted in making field obser-
vations with the portable Canadian Geiger-Muller counter. The
instrument of "Geiger", as it 1s referred to in the text, was set
as closely as possible to a background count of 4O clicks per
minute as registered in the head-set. This background count was
teken in air (instrument slung over shoulder) or on non-radio-
active rock outcrops such as the white guartz blows in Radio-
Active Occurrences Nos. 1 and 2, the observer standing et least
10 feet away from the rock or concentrate suspected as being
radlio-active,

Numerous samples and specimens were collected in the
field and 28 samples were submitted to Mr., H.P, Rosiledge, Director,
Government Chemicel Laboratories, Perth. Analysis for ThOp content
was requested for monazite concentrates, and radio-active rocks
were to be assayed for U and The A request was also made for
microscopic determination of minerals, paragenesis and structure
particularly relating to any extremely fine inclusions or accessory
minerals which could be of the radio-active variety, Mr, Rowledge
was asked to reserve portion of each rock sample for despatch to
the Chief Geologist, Canberra. In the meantime nine representative
thin-sections have been prepared and described by myself.

Petrography.

The petrographic descriptions of nine thin-sections of
radio~active granitic rocks ffom Radio~Active Occurrences Nos. 1
and 2, Cooglegong District, are given in Appendix I. The numbers
alloted to the thin-sections correspond to field-sample numbers,
The radio-active rocks et Radio-Active Occurrences Nos, 1 and 2
are composed of quartz, oligoclase and biotite. Pleochrecic haloes
are present in the mica of all of the rocks sectioned. The average
grain-size of the radio-active inclusions in the mica is of the
order of 0.02 m.m., and, on account of finely crystalline nature,
poeitive determination could not be made with the available
microscope. The radio-active inclusions are tentatively determined
as monazite in thin-sections 28, 39, 4O and 42 which represent the
respective rock types in Nos. 1, 2 snd 4 lenses at Radio-Active
occurrence No. 1 end outcrop D at Radio-Active Occurrence No, 2;
Zircon or monazite is present in thin-sections 26 and 35 which
represent outcrop B, Radio-Active Occurrence No. 2 and Nos, 3 lens,
Redio-Active Occurrence No. 1 Zircon or Xenotime is present in
thin-section 36, which represents a silicified granitic rock at

Redio-Active Occurrence No. 1.

It is considered thet the high radio-activity at Radio-
Active Occurrences Nos, 1 and 2, can be accounted for by the
numerous inclusions in the biotite and dark mica., Several of the
rocks sectioned have been affected by mineralisers, as evidence
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the small amount of fluorspar, but the mineralisers were for
the most part falirly deficient in water in the Cooglegong District,
This is inferred from the almost complete absence of greisenisation.

In four of the rocks sectioned the quartz is optically
continuous over a considerable portion of the area of the slide,
and in section 39 eutectic intergrowth of quartz and biotite, and
plagioclase and biotite have been detected, These unusual
phenomena would appear to indicate either that the biotite is
late-magmatic or that the rock has suffered mild metasomatism.
The letter alternative is considered to be the more likely of the
two, The mild sericitisation of the plegioclese and bleasching of
the biotite would be a normal result of metasomatic action.

The granité from Radio-Active Occurrence No. 1 contains
35 per cent guartz, 30 per cent microcline, 20 per cent plagioclase,
15 per cent biotite (altering to chlorite)j., The mice contains
considerably fewer radio-active inclusions and pleochroic haloes
than that in the rocks constituting the adjacent radio-active
lenses; this will explain why the granite is less radio-active
than the lenses.

III. GENERAL GEOLOGY,

‘ The general geology of the region is shown on Plan No.
WA.12K/1. The geological boundaries have been adopted from Gibb
Meitland's frontispiece map (Maitland, 1908), and superimposcd
on the latest military map.

The terrain which carries the alluvial monazite and
radio-active rocks is mede up principally of biotite granite. It
is often gneissic with hornblende developed at the expense of the
biotite, and sometimes possesses a banded structure which is
distinctly resemblant of originsl bedding. The strike of the
foliation plenes in the gneiss almost invariably approximates to
north-south, Vertical quartz veins have been intruded along the
north-south tensional joints in the granite, Ores of tin, tungsten,
tantalum and columbium and rare earch minerals are associated with
pegmatite dykes, which are rather flatly disposed. Radio-active
lenses were discovered by our field party in association with
pegmatite in the Cooglegong District.

In contrast to the mature topography of the granite
country there stand out rugged ranges of the Warrawoona Series
composed of altered sedimentary rocks (quartzites, conglomerates,
schists) and metamorphic rocks (mostly greenstone schist). They
trend generally north-west and south-east, Unconformebly over-
lying the granite and the Warrawoona Series is the Nullagine
Series composed of sandstones, grits, conglomerates, thin lime-
stones and volcanic rocks. The Series commences with a very
coarse conglomerate,

A number of folerite and basic dykes in the granite,
form a series of sub-parallel ridges which extend for several
miles in a general north-east to south-west direction., They follow
a structural line of weakness in the Pre-Cambrian granites and are
the most striking topographical features of the landscape in the

Cooglegong District.
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IV, STRUCTURAL GEOLOGY.,

In view of the fact that field reconnaissance was
confined almost exclusively to the granitic rocks, the structure
of the metamorphic rocks has not been fully investigated., Never-
theless, an attempt has been made to determine the main structural
features of the area, This is based on the interpretation of
folding and faulting in the banded Japper and lavas at Marble Bar
pool on the Coongan River, approximately 3 miles west of Marble

Far,

The jasper bar is 80 feet wide; the strike is 307
degrees® and the dip is 55 degrees easterly. On the right bank
of the Coongan River a strong fault zone 27 feet wide was observed
in the jasper. This fault zone strikes 163 degrees. The dip of
the fault plane could not be observed. Within the fault zone the
jasper was crushed and intensely brecciated., It will be noted
in the text that at Radio-Active Occurrence No, 1, three radio-
active lenses, No. 1, 2, and 3, have a geéneral strike parallel
to a strong jointing system in the granite, 152 degrees. The
similarity between this strike and the strike of the strong
fault zone at the Marble Bar pool suggests a structural re-

lationshipe.

A second fault at Marble Bar pool strikes 217 degrees,
It is a vertical fault and the horizontal displacement is 3 feet,
This fault appears to be of the normsl type. The Black Range and
similar prominent dolerite dyke ridges sre elongated in a direction
which is parallel to this fault,

Pillow lavas 200 feet thick outcrop 200 feet east of
the jasper bar., The beds dip 70 degrees east but the disposition
of the pillow indicates that the beds have been overfolded to the

west.

V. COOGLEGONG CREREK AREA,

(i) Radio-Active Occurrence No, 1.

At a locality south of Cooglegong Creek and approximstely
9 miles south of the old Pilga Heed Station, five lenticular bodies
of granitic rock show pronounced radio-asctivity, These were mapped
by plane table on 20th October, and Plan No. WA,12A/3 has been
prepared to indicate the relationship of the bodies or lenses to
the associated pegmatite and granite,

No. 1 and 2 lenses gave Geiger readings over 100 per
minute against a background count of 35 per minute, No, 3 lenses
gave Gelger readings which were too high to count against a back-
ground count of 35 per minute, No. 4 lens gave Geiger readings
which were too high to count against & background count of 32 per
minute, and No, 5 lens gave Geiger readings over 120 per minute
against a background count of 32 per minute,

The granite possesses a higher redio-activity than any
other tested in the Cooglegong District. The highest Geiger
reading on the granite was 105 per minute against a background count
of 32 per minute, but other Geiger readings for the granite are
indicated on Plan No. WA.12A/3. The granite is porphyritic and
contains 35 per cent quartz, 30 per cent microcline, 20 per cent
plegioclase and 15 per cent biotite (altering to chlorite). The
granite is foliated in places and it is strongly jointed,

# All directions of strike and dip in this report are referred to
magnetic north.
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Two sets of master joints strike 10 degrees and
106 degrees. A cross-jointing striking 152 degrees is followed
by quartz-felspar pegmatite veins. Radio-active lenses No. 1
and 2 are associated with a pegmatite which has followed this
latter jointing system; No. 3 lens is also pnarallel to the 152
degrees joint-system and the orientation of No. 4 and 5 lenses
suggests that they are parallel to the master joints.

No. 1 lens 1s composed of an even textured coarse-grained rock,
made up of fresh white subhedral plagioclase, colourless quartz
and black biotite. Microscopic ezamination indicates that the
plagloclase is oligoclase. The biotite tends to occur in clusters
and 1t is crowded with numerous microcrystalline inclusions with
pleochroic haloes, The inclusions which measure from 0.02 m.m.

to 0.2 mem. in diameter are tentatively determined as monazite
and they are sufficiently numerous to be responsible for the high
radio-activity of the rock. Rarely fluorspar is associated with
the biotite. This rock is mod unusual in that eutectic inter-
growths occur between quartz and biotite and felspar and biotite.
This would seem to indicate that the biotite is late-magmatic.

The percentages of the essential minerals in the rock are as
follows :-~ oligoclase 55 per cent, quartz 30 per cent and biotite
15 per cent.

The true thickness of No. 1 lend ranges from 2'6" to
3'6" over a length of 10 feet. It is enclosed by quartz felspar
pegmatite which contains large grystals of biotite mostly at right
angles to the strike of the lens. The pegmatite has a dip of 40
degrees east with which No. 1 lens is conformable, No. 1 lens is
terminated at its southern end by a strong joint which strikes 064
degrees. Geiger readings on No. 1 lens were over 100 per minute
against a background count of 35 per minute.

Sample NWo. 39 was taken over a width of 2 ft. 5 inches.
This sa?ple was collected for analysis of radio-active content (U
and Th.

No., 2 lens 1is composed of a granitic rock which is very similar in
macroscopic features to the rock in No., 1 lens. The rock is por-
phyritic with phenocrysts of oligoclase. The percentages of
essential minerals present are practically identical with those in
No. 1 lens also. The biotite is studded with numerous inclusions
which measure from 0,02 mem. t0 0.2 m.m. in diameter. Pleochroic
haloes are associated with the inclusions which are tentatively
deternined as monazite. Geiger readings of over 100 per minute
were obtained against a background count of 35 per minute.

Sample No. 40 was taken over a width of 1 ft. 6 inches
accorss the lens. The sample was collected for determination of
radio-active content (U and Th).

No. & lens is composed of a black biotite-rich pegmatitic granite
and 1s traversed by veins of white felspar and clear colourless
quartz. It its 16 feet long and has a maximum width of 2 feet. The
lens has a dip of 35 gegrees east. Geiger readings on No. 3.lens
were too high to count when the instrument was adjusted to a back-
ground count of 35 per minute. Porphyritic grenite lies on the
footwall side and it appears to be leached of biotite. This granite
gave a Gelger reading of 76 per minute against a background count

of 35 perminute.

Sample 41 is representative of fthe rock in No. 3 lens
and was teken over a length of 4 feet. It was collected for deter-
minations of radio-active content (U and Th).

No. 4 lens. Several large boulders are distributed over a length




of 12 feet and width of 4 fcet. These appear to be "in situ".
The rock is comparable in macroscopic features with that constit-
uting No. 1 lens. Under the microscope the similarity in rock
type between No. 1 and No. 4 lenses is confirmed and the »Jercent-
ages Of the essential minerals in the rocks are almost identical.
The biotite in No. 4 lens also contains abundant inclusions with
pleochroic haloes. The inclusion range from 0.O0Zm.m. to O.1 M.M.
in diemeter, and they are tentatively determined as monazite.
Geiger readings were too hign to count when the instrument was
adjusted to a background count of 32 per minute.

Sample 48 is a grab sample taken over 4 feet width of
outcrops. It was collected for determination of radio-active
content (U and Th).

No. 5 lens 1s composed of a porphyritic biotite granite with
colourless quartz and white felspar. The lspar phenocrysts are
partly ovoidal and the rock has a rude folistion. The lehs has a
length of 13 feet and width of 5 feet. Geiger reading was over
120 per minute against a backrround count of 32 per minute.

Sample 43 was taken across 5 feet width of outcrop. It
was collected for determination of radio-active content (U and Th).

Additlonal Samples:

Sample 36 was taken from a highly radio-active silici-
fied biotite granite. It is composed of quartz, colourless and
white felspar and abundant black mica. Lagnetite occurs as an
accessory. The rock contains clusters or "black balls" of biotite
l-inch across. The rock is also traversed by (uartz veins with
pyramidally terminated prisms of quartz. On the inner surface of
vugs is a black deposite¢. The quartz veins are one quarter of an
inch thick down to thin strigers parallel to one another. One
vug contains yellow crystals. Geiger rcadings were too high to
count when the instrument was set to a background count of 32 »er
minute,

Sample 17 was taken over 6 feet on an outcrop of sandy
semi-weathered porphyritic granite (see south-east corner of mapped
area on Plan No. WA.124/3. The rock is composed of quartz, felspar
and altered biotite and carries a few veins of pegmatite up to 1-
inch thick. The Geiger count on this rock was 100 per minute
against a background count of 45 per minute.

(ii) Radio-Active Qccurrence 10, 2.

This is south of Cooglegong Creek and distant 1,500
feet approximately from Radio-Active Occurrence No. 1 on a bearing
of 115 degrees. ‘

Elevated quartz blows intrude the granite and outcrop
prominently at intervals in a south-eastedy direction towards the
Black Range.

At Radio-Active Occurrence lo. 2, beryl has been
worked on a small scale - about 2 tons having been extracted by
A. Jones of ilarble Bar. This section was examined in detail and
several large blocks of beyl were observed in Falus. Tests with
the portable Geiger-Muller counter indicated high counts for
seamns of biotite granite in the vicinity of the beryl occurrences.

A plane-table survey was made on 12%h October gnd a
large number of Geilger readings was taken. The highest readlngs
were obtained near the south-weat margin of a large blow of white

quartz. The geological features and Gelger readsings are shown
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on Plan No, WA.12A/.4. For comparison purposes blank Geiger readings
were taken on the white quartz blow, 7These readings are the
"hackground" readings referred to below,

The redio-active rock in outcrops, A, B, C, D, is a
medium grained biotite granite composed of colourless quartz,
vhite felspar, and abundant black biotite. In the hand specimen
there is a similarity between this rock and that present in the
lenses at Radio-active Occurrence No. 1,

Outcrop A 1is approximately 17 feet long by 1 ft. 6
inches wide, The rock is a medium grained biotite granite.
Geiger reading on the rock was 88 per minute against a background
count of 35 per minute. Sample 25 was collected over a width of
gUft'd6T%?Ches. It is to be analysed for radio-active content

and T

Qutcrop B 1is composed of biotite granite 1¥inU on a
.oint-plane In pegmatitic granite which dips easterly a 13
degrees., Outcrop B is regarded as a seam in the granite and it is
12 feet long by 1 ft. 6 inches wide. Geiger readings were too
high to count when the instrument was set to a background count
of 35 per minute., The biotite contains pleochroic haloes around
microcrystalline inclusions, zircon or monazite, which range in
size from 0,02 m.m. to 0,2 m.m, One large inclusion in biotite
measures 1.4 m,m, by 0,9 m,m, It has not been specifically
determined, Sample 26 was collected from outcrop B, and is to
be analysed for radio-active content (U and Th),

Qutcrop C 1is composed of porphyritic biotite granite
and contains 60 per cent glagloclase, 5 ger cent quartz and 15
er cent biotite, Under the microsooge the t¥pe of plagioclase
as been determined as Oligoclase. The biotite contains a few
rounded inclusions which have pleochroic haloes but they are
indeterminate on account of their extreme fineness.

A Geiger reading of more than 200 per minute was
obtained against a baekground count of 35 per minute.

sample 27 was taken over a thickness of 1 foot., It is
to be analysed for radio-active content (U and Th).

Qutcrop D A seam of biotite rich granite 5 feet long
and 1 foot thick Iies on flat-jointing in normal biotite granite
which contains veins of pegmstite, The radio-active seam 18
composed of black biotite, slightly yellow quartz and pink felspar.
Psiloclane forms a de osif on the weathered surface of the seam. |
Sample 28 is a large Elock of the radio-active seam (16" x 10" x 4"),

which was collected for testing.

Alluvial.

Jhile crossing a small creek about 250 feet north of

outcropnd, a high Geiger reading (100 per minute) was observed,
agains a’backg%ound count of 30 per m?nute. The high reading
was obtained over sand and gravel, As the granite in the vicinity
of the creek was not highly radio-active, samples of the sand in

the creek were collected,

Sample 33 represents the dish concentrate from the

inches of sand and gravel, The ma netite removed by a
%gitgggget weighed 1% oz, and the radlo—act%vg fraction 23 oz% the
latter concentréte contains very coarse'mona21te crystals up to
1-inch across and a steel grey mineral in large frafments

(undetermined) .



The amount of monazite present in the 5 inches of sand
and gravel is estimated at 170 1lb. per cubic yard.

Sample 34 represents the dishconcentrate Irom rhe top
l-inch of sand.s It consisted mainly of magnetite, but the non-
magnetic fraction was very highly radio-active,

Only a trace of monazite was detected and a little red
garnet, quartz and felspar. It is suspected that fine yttrotanta-
lite or some radio-active mineral other than monazite is present.
The concentrate gave Geiger counts greater than 150 per minute,
against a background count of 40 per minute., One small dish of
the sand (4 1lb.) gave a radio-active concentrate weighing 5% oz.,
after the magnetite was removed.

(1i1i) Alluvial Occurrences of lMonagzite.

Cooglegong Creek Ares.

The locations of alluvial occurrences in the Cooglegong
District are shown on the Cooglegong District lo:ation mep (Plan No.
WA.124/2).

The alldvial monazite at Cooglegong has been described
(Ssimpson, 1912), as cinnamon-brown in colour. Closer inspection
according to Simpson reveals a mottled colouring, the base being
of an oyster colour, tinged with various shades of brown in streaks
and cloudy masses. The mineral is opaque and free from visible
inclusions (analysis indicates the presence of microscopic inter-
growths of albite and in a thin-sedtion of some of our alluvial
monazite from Cooglegong included quartz has been detected).

(a) Alluvial Occurrence A.

Small concentrations were found to occur about 3 miles
south of Pilga in a small sandy creek which flows into Cooglegong
Creek, Pegmatites on the banks of the Creek were found to be
slightly radio-active, (e.g. Geiger reading on pegmatite 70 per min-
ute, against a background count of 46 per minute).

(b) Alluvial Occurrence B.

This occurrence is adjacent to the main road between
Pilga and Hillside and distant 4.7 miles from Pilga by road. Three
samples, Nos. 8, 9, and 10, vere taken of the alluvial material
and one, No. 11, of a pegmatite.

As monazite was detected in the small creek bed it was
considered that it may have been shed from the pegmatite or the
granite. A series of Geiger readings was teken by Messrs. Daly
and Clarke with a portable Rgte-meter set and the pegmatite was
sampled at the point where the highest reading was obtained ( see
Plan No. VA.124/5).

The Creek shown in Plan No. WA.124/5 is small and
shallow, about 4 feet wide and has an average thickness of 3 inches
of sand and gravel.

Sample No. B. represents the Yandie% concentrate obtained from the
wash. The sample consisted principally of magnetite. The amount.

The Yandie is a small open "U"-shaped tray which when properly
manipulated in the fashion of a jig can be used for effectivg dry
concentration of alluvial samples. The natives are experts in the
use of the Yairidie snd our prospector, Mr. A. Jones is one of the
few white men who can handle it.
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of pure monazite present in the wash is estimated at 14 1lb. per
cubic yard and it is estimated that the wash contains 28 1lb. black
tin per cubic yard.

Visually it is estimated that, after scparation of the
magnetite with a bar magnet, the monazite-rich concentrate contained
10 per cent monazite, 20 per cent black tin, 70 per cent red garnvet,
quartz and felspar. A little ruby tin is also present. '[he mona-
zite is partly euhedral and obviously has not travelled far from
its source.

Sample No. 9. represents the Yandie concentrate obtained from about
20 lb. of washs. The sample consists mostly of masnetite. Black tin
and a little gusertz, felspar and red garnet are also present, MNo
monazite could be detected. Geiger count on the samnle was over
120 per minute against a background count of 40 per minute. It is
likely that Yttrotantalite or some other radio-active mineral is
present,

Sample No. 10 1is a Yandie concentrate obtained from the wash, and
consists of quartz, felspar, magnetite, black tin, and a few rounded
crystals of monaszite and a little rcd _arnet.

Sample No. 11 was collected Ifrom a negmatite outcrop over a width
of 4 fect. The location of thc sample is shovn orn I’Lan “Jo.

VN 12A/5. Portion off the sai.nle was dollied and navned off. A
little bkek tin and red garnet vere detedted in the dish.e The
pegmatite from which this sample was taken showed moderately hish
radio-activity.

(¢) Cooglegong Creek.

#our holes were sunk in the bed of Cooglegong Creek G o
ascertain if the wash cavrricd monazite. The following results
indicate that no workable cuncentrations of monazite could be found
at shallow depths in Cooglegong Creek.

Hole No. 1. Denth & feet 6 inches.

8ix inches of wash at 2 feet O inches to 2 Teet & inches.
Bottom in greehish decoriposed ¢laycy granite. A dish concentrate
of the 6 inches of vasn 2 feet 0 inches to 2 fcet & inches gave a
small amount of black tin(estimated at 1 1lb. per cubic yard), and

traces of garnet, magnetite and monazite.

A sample of the decom -0osed granite bed-rock was parncd
oi'f, but no concentrate was obtained.

Hole No. 24 Deoth 5 feet.
'his hole was sunlk 57 feet east of MNo. 1 in sand and
cravel. 'fhe hole bottomed on decom -0sed granite. o black tin or

monazite could be detectcd in paanning off a sample irom the bottom
gecetion of this holg.

Hole No., 3.

"his not-hole was sunk half a mile downstream ffom Hole
Noe 1.

Hole No. 3 revealed 2 inches of coarse wash on a bottom
of decomposed granite. Samole 15 represents the Yandie concentrate
obtained from the viash. The consentrate contained 75 per cent black
tin, 3 mer cent monazite, 3 per cent magnetite and 19 per cent red
garnet, quartz and felspar. 1t 1is estimated that.the~Jash gontalns
1L 1p. monazite per cubic yard, and 12 1lb. black tin ner dubic yard.
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Holello. 4 wvas a pot-hole about 150 yards unstream Trom
Nole Wo. 3. It was aoproximately 1 foot deep. No monazite could
be detected in the wash.

bketech of Portion of
Cooslesony Crecke

Geophysical Testing.

A large bar of granite outcrons in the bed of
Cooglegong Creek near the main Pilga-Hillside road and about 150
feet Trom the right bank. The results of a magnetmometer traverse
acroas the stream bed carried out by llessrs. Daley and Clarke
indicate a channell00 feet west of the granite bar. The depth to
the wash could not be determined, but it may be as great as 20 to
30 feet.

(a) Alluvial Occuvrence .

his inclades several small shallow alluvial deposits
at the head.uaters of small creeks draining south from Radio-Jlctive
Occurrence No. 1 into Boonana Crecek and distant approximately 9
miles south of Pilga. Samples Wo. 13, 14 and 15 were collected from
a creck < mile from Radio-Active Uccurrence 1To. 2 en a bearing of
220 depgrees. The Creek in which the samml:s were collected is about
10 feet wide, and the thickness of the vash 3 inches. Jhe wash rests
on a bottom of decompnosed granite.

Samnle 13. A sample of the wash was yandied and the conceantrate
was trecated with a bar magnet for removal of magnetite. The amount
of pure inonazite present in the wash is estimated at 120 lb. per

cubic yard and the black tin as 24 lb. vner cubic yard.

The monazite-rich councentrate contained 75 per cent
monazite, 15 per cent blacik tin and 10 per cent quartz, Telspar and
rcd p;arnet. The monagzite was quite coarse and often indiomorphic
and, therefore, has not travelled far {rom its sowurce.

Sauplé l4e. was collected from a not-hole 1 foot 3 inches deen in
she Orceke. A trace only of masnetite was oresent. The wash is
estimated to contain 14 1lb. monazite per cubic yard end 7 lb. blacit
monazite, 10 per cent black tin, 70 per cent quartz and Telspar.
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A trace of red garnet is prescnt as well-formed crystals and as
in Sample 13 some monazite is idiomorphic.

Sample 15 was collected from a hole 9 lnches deep. 1'he amount of
monazite present in the wash is estimated at 56 1lb. ner cubic

vard and the black tin at 28 lb. per cubic yard. The concentrate
contains 60 per cent monazite, 30 per cent black tin and 10 per cent
quartz, rfelspar and magnetite.

(e) Boonana Creck.

At anproximately 10f miles south of Pilga, preliminary
testing indicded monazite to be present near two old wells on
Boonana Creek.

: In order to test the creek bed thoroughly seven holes
were sunk at intervals ef about 200 feet. The position of the holes
was surveyed by plane table. The granite bordering the creek was
found to be non-radio-active for the most part, but in one casc, a
pegmatite showed slight radio-activity (see Plan No. WA/12A/6), and
in two places indicated on the plan the granite was lsightly radio-
active with Geiger counts of 70 and 100 per minute against a back-
ground count of 56 per minute.

The amount of monazite present in the seven holes is
far too small (the amount of concentrate obtained from large dishes
was less than 2 drams) to allow working even on a small scale. In
each case the seven holes bottomed on hard rock - decomposed granite.

Hole No. 1. Depth 3 feet 2 inches.

0O - 1ft. 10 inches. Lisht sand and oravel.
1 ft. 10 inches - 2 ft. 8 inches. Coarse brown arit.
2 ©t. 8 inches - 3 ft. 2 inches. ine grcay sand,
firmly oacked.
Decomosed granite bottou.

A sample (34 1lb.) of the sand from 2 ft. 8 inches to
3 ft. 2 inches was yandied. The concentrate contained about 3 per
cent fine Black tin and a trace of fine monazite (less than 1 per
cent). The concentrate consisted mostly of colourless quartz and
creamy frelspar.

Hole NO. 2 Depth 3 feet 6 inches.

O -2'o" Light sand and gravel.
2'0"- 2' 6" Coarse brown grit.
2'6"- 3' 6" Light coloured firmly packed grit.

Decomposed granite bottom.
A sample (34 1lb.) of the sand from 2 ft. O inches to
3 ft. 8 inches when panned off gave only a trace of fine black tin
and garnet. No monazite was present.

Hole No. 3. Depth 3 feet 3 inches.

0 - 2'0" Light sand and gravel.
2Io" - 3*3" Greyish firmly packed gravel.

Decomposed granite bottom.

A sample (24 lb.) from 2 ft. O inches to 3 ft. 3 inches
after dish concentration pgave only a trace of fine black tin and
garnet.
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Hole No. 4. Depth 1 foot 3 inches.

0 - B" Light gravel.
3" ~ . 1'3" Greyish compact gravel,

Decomposed granite bottom.

A sample (24 lb.) from 3 inches to 1 ft. 3 inches was
yandled. The concentrate contained about 3 per cent monazite
and 1 per cent black tin. The bulk of the sample consisted of
colourless quartz and creamy felspar.

Hole No., 5. Depth 11 inches.

0 = 3" Light gravel.
3" - 1" Greylsh compact gravel,

Decomposed granite bottom,

Sample from 3 inches to 11 inches was yvandied, but no
concentrate was obtained,

Hole No. 6. Depth 2 feet 6 inches,

0O - 2'o" Loese gravel,
210"~ 2'3" Coarse gravel,

Decomposed granite bottom.

Sample (12 lb,) from 2 ft. O inches to 2 ft. 3 inches
was yandied, but gave no concentrate.

Hole No. 7. Depth 2 feet 6 inches.

In this hole about 6 inches of gravel rested on ths
bottom of decomposed granite. A concentrate obtained by panning
consisted of monazite and black tin and red garnet. The amount of
monazite present in the wash would be about 4 1lb, per cubic yard.

A concentrate of the surface sand at one point approxi-
mately 150 feet downstream from the junction of the two creeks
(shown on Plan No. WA.124/6) carried a large proportion of monazite
as well as garnet, magnetite and a trace of tin., This is only a
local surface concentration, trapped by a rocky outcrop.

Vi. OLD SHAW, ALLUVIAL MONAZITE,

The gullies in the vicinity of the new windmill have
been worked for tin, but only very small traces could be detected
in the old dumps of rejected fines. Sample 18 contains a little
black tin, and monazite. This sample was obtained as a Yandie
concentrate from 20 lb. of the gravel and coarse granitic sand on
the bank of a small creek which has been worked in the paste.

Two hundred yards north of the new windmill an old well
was examined. The material on the well dump is pegmatitic
granite (non-radio-active). Nearby a dump of material has been
previously treated. Sample 19 represents the yandie concentrate
from 25 lb, of this latter material. It consisted of a few
ounces of monazite and black tin.

A pegmatite dyke 300 yards west of the new mill was
tested with the Geiger, but it was not radio-active.
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VI1. TURNER RIViiR.

VVhile testing some pegmatite dykes alongside the
Abydos-Fort Hedland Road and about 10 miles by road north-east
of Abydos, it was noted that the granite appeared to be slightly
radio-active., A Geiger reading of 73 per minute was obtained
against a background count of 56 per minute. In order to deter-
mine whether or not the effect was local vie ran south towards
Abydos for iy mile by road, A reading on the reddish sandy soil
was obtained viz. ©3 per minute against a normal background
count of 56 per minutes Overlying the granite st this point
by the roaedside there is 13 inches of sand cover.

The top l-inch of sand is represented by sample 22.
The sand 1s composed principally of guartz with some Tfelspar and
a little brown limonite and fine blacék mineral (non-magnetic
when tested with a bar magnet). Sample No. 23 represents the
next 3 inches of chocolate loam with grains of quartz and felspar
end a little zircon (perfect bipyramids) and black grains of
magnetite (?) and clayey material. Sample 23 when tested at
llarble Bar gave a Geiger count of 45 per minute against a back-
ground count of 34 per minute.

Sample 24 was taken over the bottom © inches of chocolate
sand which is composed of coarse angular quartz and felspar, rounded
grains of limonite, a little psilomelane, a trace of magnetite,
fine black grains (non—magnetic) and reddish grains (?) garnet.
Under-lying this sand there is decomposed granite which is not
highly radio-active.

VIII. VWODGINA.

Although the occurrences of radio-active ores at '‘Jodgina
are not considered to be sufficiently widespread to be of commercial
value, they have been closely studied because their paragenesis and
mode of occurrence may have a bearing on other depocits in the
districte.

The researches of Simpson (1928) have established four
distinct radio-active mineral species at V/odgina namely mackintos-
hite, thorogummite, pilbarite and hydrothorite.

The pilbarite appears to be the most »nlentiful of the four
but hydrothorite is also readily rccognisable.

The pilbarite occurs at the south-west corner of a cuarry
at the north-end of the tantalite lode (see Plan No6. VA.12B/1) . It
is immediately north of a strong vertical fault which cuts obliquely
across the greenstone-schist hanging-wall and the pegmatite.

The pilbarite and hydrothorite appear tofill small
poclkets and cavities, in a small biotite-rich zone measuring 2 feet
6 inches by 1 foot within a mass of albite-felspar which contains
ovoids of bluish guartz up to 9 inches by 4 inches. The small
biotite-rich zone studded with pilbarite and hydrothorite lies
within a larger biotite-rich zone, 8 feet long by 1 foot thick,
which follows the jointing of the albite host-rock, dipping at 40
degrees west. Pink garnet (Spessartite) occurs within the 8 foot
by 1 foot biotite-rich zone. The albite occurs partly in radlat}ng
acircular crystals and the biotite in radiating clusters from whlgh
in one case at least the albite crystals radiate out. The pilbarite
is cream coloured and the hydrothorite is pink and cream, the average
gsize of the particles being about one guarter of an inche across.

Pilbarite was also observed in associa@ion with 1iEhio-
philite (LilinPO4), the latter altering to purvurite (HgO.(linFe)o03.
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P205) and psilomelané. No lithiophilite was observed “in situ",
but the reported location near the strong fault is shown in Plan
No. VA.12B/1. Several large fallen blocks of lithiophilite were
examined in the open cut and occasional small inclusions of
pilbarite were observed. Beryl (rosterite) has been mined
extensively close to the radio-asctive occurrences (see Plan No.
WA.12B/1).

It was reported by lir. Kennedy, ilanager of Tantalite Ltd.,
that several hundredweights of stone containing pilbarite have
probably been derived from the north-end of the tantalite lode
as specimens, as wastage in quarry blasting and as run-off into
the tailings.

Severd sections along the tantalite-bearing pegmnetites
were tested at Wodgina, but no outstanding indications were de-
tected with the portable Canddian Geiger-luller counter. It is
interesting to note, however, that in the felspar footwall lode in
the Houston shaft small brown zones surround crystals of tantalite.
Some of these zones oF “eyes" are slightly radio-active and give
counts up to 60 per minute against a background count of 30 per
minute.

At the southern end of the tantalite lode according to
Rowledge (1943) “an unknown radio-active mineral was associated
with tantalite and albite - the radio-active mineral being in
pockets the size of a pea and in veinlets, and sometimes coating
the tantalite".

Tailings.

(1) The tailings paddock at the new mill was tested by
a surface traverse with the portable Geiger. The highest count
obtained was 52 per minute on the western edge of the tailings
paddock against a back-ground count of 44 per minute. This slight
increase in the count rate would appear to indicate only a trace
of radlo-active material.

(ii) The surface of the tailings paddocX at Cassiterite
H1ll was traversed with a Geiger-Maller counter. The highest
reading obtained was 45 per minute, against a backpround count of
30 ver minute. Two holes were bored in the tailings each approx-
imately 18 inches deep. The Geiger rcadings obtained fTrom the
borings was only of the order of 45 per minute against a background
count of 30 per minute,

Erosion has exposed a channel 5 feet deep in the tailings.
The section exosed was tested, but no high Geiger readings could
be obtained. On the western side of the tailings paddock there is
exposed an averape thickness of 6 feet of sands. The Geiger-lluller
readincs obtained in a vertical section were all less than 50 per
minute against a background count of 30 per minute.

"he Rock-hole Pegmatite.

This is a large pegmatite dyke which is approximately
1,800 feet west of the iaill at the north-end of Tantalite Limited
vorkings. “The pegmatite dyke is shown on Plan To. JA.12B/2. It
has a maximum width of 85 feet and lernitn of anproximately 6OQ
feet. 'The pegmatite is comnoscd of albite, cuartz and white mica.

Two small masses of lithiophilite occur within the peg-
matite (see Plan o. l\e12B/2). 'T'hese occurrences of lithiOPhiliFe
appear o be “in situ®, each block being about 3 fect across. Geig-
er counts of 100 per minute and 130 per minute were obtalne@ on the
lithiophilite masses against a background count of ?Q por mlnute.
Samide 38 was obtained from one of the masses of lithiophilite.
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IX. STUTZ LI 1IL1ae,

r— -

This occurrcence is anproximately & miles gsouth-south-
east of Pilmas 'The total ppoduction is rejorted to hbe only 11
bags of tin and the mine is rclatively unimortant. However, it
was declded to take a serics of Geiger-liuller readings in the
arca adjacent to the small edit. The area was napped br plane
table on ¥3rd Sentember, 1947 (see Plan No. JA.1214/7). '

The main ore dump coantains approximately 2 tons of
low grade ore which woald averare about 1 per cent black t in.
A Geiger reading of 56 per minute was obscerved on the dump
against a background count of 43 »er minute. In the adit tne
Gelper reading was 55 per minute against the =zame background
count. Admittedly these are only slight increases in the count-
rate. Some of the nesmatites are slightly radio-active and the
Rate-mcter readings vere recorded by lire J. Daly.

The principal rock type is a nhornblende pgneiss composed
ol quartz, felspar and hornbelnde, but large outcro»ns of horn-
blende granite and hornblende schist were mavpcd.

Several large pegmatite dykes are shovn in Plan No.
VA« 12A/7, and with but one exception these show a tendency to be
elongated parallel to the foliation of the gneiss.

Your samples of the lovw-grade tin ore wuere taken in the
adit which has been sunk 30 feet on a slight grade,

There are two pepgmatite dykes on the south wall aver-
aging 12 inches and 15 inches in thickness repectively. These
dykes cut across the foliation lines of the hornblende schist
country at acute angles. On the north wall there is only one
veln of pegmatite which has a dip of 20 degrces eagt. The material
on the main dump consists of pegmatite bearing black tin and
garnet; brecciated pegmatite carrying epidot and hornblende
schist,. .

In samples Nos. 29, 30 and 31, the rock sampled consists
of a pegmatite composed of quartz and albite with a little pink
carnet and cassiterite, <[ne cassiterite content in each of these
samples is estimated at 1 per cent.

Sample Wo. 29 was taken from a flat -lenticular pegmatite
with an average thickness of 12 inches over a length of 12 {ef on
the south wall. The samole contains a little chlorite.

Sample 30 was collected from a flat vein on the north
wall over a length of 10 feet.

Sample 31 represents a pegmatite dyke wihich has a dip
of 23 degrees east, and is well exposecd on the soutn wall of the
underlie for a length of 10 feet with an average thickness of 12
inches.

Sample 32 was collected over a width of 2 feet 6 inches
in a pegmatitic granite composed of colourless quartz, white
felspar and a little pink garnet and black tin. kstimated ore
content is less than 1 per cent black tin. A large pot-hole 4
fect deep lies 50 feet east of the adit. It exposed a flat peg-
matite veins 12 inches thick carrying a small amount of black tin.

Alluvial,

A run of alluvial and eluvial ground over 500 feet
long and 60 feet wide is exposed in a small depression immediately



to the west of Stutz Tin liine. This sround has been well worked,
but no monazite was observed. Iilonazite hns becen rccorded to the no
north-veat of Stutz Tin lline (Simpson, 1327). It was stated that
there was a fair percentage of gravelly monazite associated uitn
black tin in 6 inches of payable gravel exposed in pot-holes, 8

to 15 feet deep. According to Simpson &hd ThOy, content of the
monazite was 4.5 per cent.

X. HMOOLYELLA TIN-FIWLD,

The lloolyella tin-field has been a good producer of
high-grade tin ore from shallow alluvial workings. At present
about 180 natives are working on the field producing Yandie con-
centrates. Last year they produced 15 tons of tinstone concen-
trates estimated to cuntain 63 per cent tin.

' No commercial output of monazite can be expected from
this field. The tin concentrates are sold to lMr. D. Thomvson at
lioolyeclla. lMr. Thompson is of the opinion that monazite is not
present to any extent in the alluvial and eluvial tin concentrates
in the lloolyella tinfield. Our own field-work confirms this
opinion.

The alluvial monazite from lioolyella is very similar in
appearance and composition to that at Cooglegong. The mineral is
opaque and of a somewhat darker and more greyish-brown colour than
the Cooglegong minerals It is richer in thorium than the latter.
The amount of monazite prescnt is at the most a trace even after
yandie concentration and there are few locatiuns where even a trace
can be found. In fact, monazite to the extent of a trace was
found at only 2 locations - 4 miles south-south-east of Thompson's
gtore, and in Johansson's jig concentrates. The four feet
thickness of eluvial material ex)osed in Johansson's workings on
Huntsman Lead was tested with the Geiger-Muller counter, but no
radio-activity could be detected and the amount of monazite
present must be very small indeed. <The amount present in the jig
concentrate is still only a trace.

The Moolyella granite is traversed by veins of pegmatite,
and quartz which rather elongated &and strike roughly north-south.
The quartz veins tend to be steeply dipping, but the pegmatites
generally have a low dip, 30 degrees or less. The largest peg-
matite dyke observed was that in which a tin devosit known as
Aitkin's lode (Montgomery, 1908) has been worked. It has a
maximum length of 300 feet and maximum width of 52 feet and
intrudes porphyritic biotite granite which is gneissic in places.
The pegmatite dyke is only slightly radio-active (highest Geiger
reading 60 per minute against a backpround oSunt of 40 per minute).

. The granite is a biotite granite which is commonly
pegmatitic and in some places is foliated and gneissic. The peg-
matites have generally followed one system of joint planes which
strike from 350° to 020° magnetic and have a dip of about 30° to
the east, though in one cade a dip of 10° was observed. ‘'he
near-vertical joints observed had strikes of 042°9, 060°, 0859,
1379, and 160°magnetic.

Analyses.

Previous analyses (Simpson, 1912) gquoted for monazite
from lioolyella are as follows ThOg percentage = 5,03, 5.17, 5.24.

XI., ADDITIONAL LOCALITITS.,

Three localities Lley's, Trig Hill and liount Xrancisco
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were considered worthy of investigation. However, acting largely

on the advice of our prospector and guide it was not considered
expedient to visit each of these. An attempt was made to find Trig
Hill, but after traversing some extremely rough country the search
had to be abandoned. The following information regarding occurrences
at the three localities has been supplied by lir. H.P. Rowledge,
Director, Government Chemical Laboratories, Perth.

Eley'se.

At Eley's tanteuxenite has been recorded (Simpson, 1927),
as plentiful in alluvial tin rejects from M,C. 15, forming 27 per
cent of a parcel of rejects collected by Simpson in 1927. lonazite
made up 69 per cent of the samnle, and occurred in fregments from
4 inch to 1 inch in diameter. Dr. Simpson stated that although
there was very little evidence as to the extent and value of the
alluvial deposits, thecre was an arca of sbout 3 square milescof
made ground, which might pay to work on a large scale.

Trig Hill,

Yttrotantalite has been recorded from glluvial material
said to be from a gully on the side of "Ilrig Hill". Later it was
found "in situ"™ in a pegmatite. An attempt was made to find the
occurrence, but after traversing some extremely rough country in
a Jjeep the search had to be abandoned.

Yttrotantalite has also been recorded by E.S5. Simpson from
two localities in the Cooglegong District. A small parcel con-
centrated by Simpson in 1927 in a creek bed alongside Angelo's
gadolinite vein, half a mile west of the Black Range, contained
10 per cent yttrotantalite and a small percentage of monazite.

Another parcel obtained in 1937 from a place four miles
east of Cooglegong Creek tin workings contained some yttrotantalite
intimately intergrown with monazite in gngular pebbles up to 10
grams in weight.

Mount Francisco.

Alluvial monazite associated with detrital tin ore has
been recorded 5 to 6 miles south-east of I'rancisco i/lell and tanteu-
xenite occurs in alluvial tin-ore from B.A. 630, 6 miles south-
weat of the Government Well. )
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APPENDIX T.

DESCRIPTION OF THIN SECTIDNS.

THIN-SECTION 39,

From Sample 39, No. 1 -lens, Radio-Active Occurrence No. 1.

Plapgioclase as colourless crystals, slightly sericitised. Lamellar
twinning (albite law) general with probable Carlsbad twins. Com-
position determined ffom combined Carlsbad and albit twinning is
andesine containing 3244 anorthite.

Quartz clear, colourless, interstitial.

Biotite as ragged nlates, pleochroic straw to dark brown. The
biotite contains numerous neutral coloured inclusions, both rounded
and lozenge shaped (surgesting strong development of 110 face).

The inclusions are somewvhat turbid and have high order interference
colours and pleochroic haloes. Tentative determination : monazite,
fluorite occurs along cracks in the biotite. »iotite and nuartz
occur in eutectic intergrowth égraphicg. Biotite and nlagioclsase
occur in eutectic intergrowth (pgraphic). Size of inclusions 0.02
Meiite t0 Oe2 TleM,

Zosential liineral Percentaces.

It 1s estimated that the averare comoosition of the rock
is as follows ;-

Plagioclase = 55 per cent.
Luartz = 30 " "
Biotite = 15 e 4
P e
Total 100 ¢

ML N=-S4CTLION 40,

roin Samole 40, MNo. 2 lens, Radio-lctive Occurrence No. 1.

Plagioclase as large tabular crystals and phenocrysts. Partly
sericitised and cloudy due to advenced kaolinisation. Lamellar
twinning on albite law general with one nrobable carlabad twin.
fhe comnosition determined from combined Carlsbad and albite
tuinning i olicsoclase containing 26% anorthite., Purple fluorspar
is associated with .the sericite.

Biotite as ragged nlates, oleochroic straw to dark brown. Inclus-
ons, numerous neutral to groy grains, high order interference
colours, rounded with pleochroic halocs. Similar grains, but
larger occur at the margins of the biotite. These also have nleo-
chroic haloes ond hich order intericrence colours, rounced with
plecochroic haloes. Similar grains, but larger occur at the
marcins of tue biotite. <These also have pleochroic haloes and
nica order interference colours. Sive ranges from O0.02 m.m. to
0.2 meils Tentative detcrmination : mwonazite.

Violet fluorspar is associated with the blotite and the
crystals are parallel to the cleavage »nlans of the biotite.

Quartz clear, colourless with numerous Iine dusty inclusions
arranned in parallecl lines (the grains are indetermirate). The
auartz 1s interstitel and optically countinuous over large areas.
5raversed by b road crackc. Shadlov extinection. In one case
aicrographic iateprgrowth ol quartz and felespar was observcd.

Adecential (lineral Percentages.

.
>

v
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It is estimeted thut the avers e commogition of the
rock is as follous :-

Plagioclase 0o ep cent

duartz 23 " "

Riotite ir " W
‘fotal 100 \ 7

Apou Saunle ho. 95, Wo. 3 leng, adio-Active Occurrence lio. 1.

tuartz clear, colourless interstitial. Rare inclusions of zivcon
and very fiane indeterninete inclusions arransed in parallel lincs.

Biotite as ragsed plates, Hleochpoic straw coloured to darl: birovmn.
The biotite contais a ﬂroﬁt nuniber of clear colourless inclugions
with strong nleochroic halocs. '"he inclusions ran~e Tinil Q.02 il
t0 0.2 m.ule across. They could be either gzircon or mo azite.

Liicrocline, rare tabular crystals with tyvical cross-hatching undcor
crossed-nicols Slipghtly ber101tised and kaolinigsed.

issentiel Iitneral Percentagus.

It is estimated that thc aversse comnosition of the rock
is as follovs :-

Cuartz = 50 per cent.

Iiicrocline = 30 *© i

Bliotite = 20 " "
TYotal : 100

e ———

PRAN=-SISWION 42,

Hrom Yamnle 42, o, 4 lens, Radb-ictive Occurrence 1'o. 1.

Quarts, clear, colourless but contains great number of clear
colourless Inclusions, order high-interference colours, probably
zirecon. The ocuwartz is 1nterst1t1al and optically continuous over
large arcas.

Plaglioclase, tabular asnect, moderately sericitised. Ilultiple
tuinning on albite law is general, but tnere are no Carlsbad twins
in t he section. Com .ocition detcrmincd from wmaximum extinction
angle in symmetrical zone is basic olinoclase containing 29,5
anorthlte.

hiotite was ragped pdletes. Pleochroic straw to dark brown.
Abundant 1ncla01onu clear, colourless and nreyish with pleochroic
haloes and high order interference ocolours. Thne 1ﬂclusions
nogsens one varting and range in size Trom 0.02 meme t0 0ol MeTe
Yentative detcermination ¢ monazite.
dgscutial lineral lercentages.

It is estimated that the average com»hogition of the
rock is as follous :=-

ouarcz = 50 ner cent.
Plasioclase = 40 " w
Biotite = i " "

Total 100
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THIN-SECTION No. 36,

From Sample No. 36, Raedio-Active Occurrence No. 1.

Quartz, clear, colourless interstitial with a myriad of clear
colourless inclusions (indeterminate). The quartz is optically
continuous over the whole area observed in the thin section.
Shadow extinction.

Plagioclase, crystals with lamellar twinning on Ab law, No
Carlsbad twinning 1s present in the slide and there are insufficient
crystals to allow a determination of composition by maximum ex-
tinction in gypumetrical zone, The refractive index lies between
those of quartz and basam so the felspar is probably oligoclase.

Mica as ragged plates, light coloured, Pleochroic, colourless to
light straw. This may be zinnwaldite, Pleochroic haloes sometimes
even without any visible core, but where core is bvisible it occurs
as rounded greins and 0,02 m,m. across and clear, colourless, with
high order interference colours. In one case, an idio morphic
bipyramidal prism may be zircon or xenotime,

Essential Mineral Percentages,

It is estimated that the average composition of the
rock is as follows ;-

Quartz = 80 per cent
Plagioclase = 15 " 9
Mica o= 5 "

Total - 100 *

THIN-SECTION 29,A,

From Semple No, 29A, near No,2 lens, Radio-Active Occurrenc$_ No. 1e

Quartz clear, colourless, interstitial, Shadow extinctions Fine
microcrystalline inclusions, arranged in parallel lines (indeter-
minate),

Microcline as large tabular crystals studded with quartz hkbs in
one case, Characteristic cross-hatching under crossed-nicols,
Slightly kaolinised,

Plagioclase as phenocrysts of tabular aspect, Sericitised more
extensively than the microcline. The plagioclase is also kaolinised,
Lamellar twinning on albite law general with one probable Carlsbad
twine G@he composition determined from combined Carlsbad and albite
twinning is oligoclase containing 255% anorthite.

Biotite as ragged plates pleochroic strmaw to dark brown, but mostly
altering into chlorite with some secondary magnetite appearing.
Inclusions and pleochroic haloes very rare, The inclusions are
indeterminate,

Essential Mineral Percentages,

Microcline

= 30 per cent,
Plagioclase = 20 " "
Quartz = 35 " "
Biotite (alter- _ ‘
~ing to chlorite)s 15 " ®
Total - 100
-
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THIN ~-SECT ION 26! .
‘From Sample No, 26, Outcrop B, Radio-Active Occurrence No, 2.

Quartz, fairly clear colourless, optically continuous over large
areas, Very fhe lines of colourless inclusions (?) zircon,

(high order interference,colours). The quartz shows shadow-ex-
tinction and patch-work effects,

Biotite as ragged plates, blotchy in appearance, Pleochroic colour-
less to dark brown., Microcrystalline inclusions : zircon or
monazite with pleochroic haloes, The inclusions range in size

from 0,02 mems to 0,2 m.,me with one exceptionally large crystal
measuring 1.4 m.m. by 0.9 m,ms

Plagioclagse, rare with lemellar twinning (albite law). The plagio-
clase is moderately sericitised. The twin lsmellae were not
sufficiently clear to allow of statistical determination of the
type of plagioclase, but, as the ,RI. liss beéween those of quartz
and balsam it is probably oligoclase.

Essential Mineral Percentages,

It is estimated that the average composition of the
rock is as follows :-

Quartz = 92 per cent.

Biotite = 7 1

Plagioclase = 4 "
Total 100

PHIN-SECTION No. 27.

From Sample No., 27, Outcrop C, Radio-Active Occurrence No. 2.

Quartz, interstitial, clear, colourless with myriads of inclusions
arranged in parallel lines (indéterminate), The inclusions are clear
colourless and are possibly zircon. The quartz is optically con-
tinuous over large areas and shows shadow-extinction and patch-

work effects,

gggiocalse: Large phenocrysts, broad tabular, lamelar twinning on
albite law general, Partially sericitised with secondary magnetite
along broad cracks and cleavage planes, No Carlsbad twinning 1a
present in the slide and there are insufficient crystals to allew

an accurate determinstion of composition by maximum extinction in
symmetrical zone., Its refractive index lies between those of quartg
and balseam and this, together with the extinction angles obtained,
indicates its composition to be oligoclase containing at least 23%
anorthite,

Biotite as ragged plates, pleochroic straw to dark brown, Contains
only a rfew inclusions (indeterminate.on account of their extrems
fineness) with pleochroic haloes, The cinlusions are rounded and
have high order interference colours. The largest grains was O.04
MeMes ACIOSS,

Essential Mineral Percentages,

It is estimated that the average composition of the roock
is as follows :=

Plagioclase = 60 per cent.

Quartsz = 25 " "
Biotite = 15 " "
Total 100

ST
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THIN-SECTION 28,

From Sample 28, Outcrop D, Radio-Active Occurrence No, 2,

Bigtite, pleochroic straw to dark brown. Rsagged plates occurring
in clusters. The bictite contains numcrous neutral coloured inc-
lusions (high order inuerference colours) which are surrounded by
pleochroic haloem. These inclusions possess a basal parting and

range in gize from 0,02 m.m. to 1.16 m.m. across., Tentative
determination : monazite,

Associated with the biotite, but no within the biotite
is sericite, and a little felspar end quartz. '

Guartgz, clear colourless, interstitial, but optically continuous
over a large arca. The thin-section contains 75 per cent biotite
and 15 per cent quartz, The hand-specimen contains 70 per cent
bietite, 20 per cent quartz and 10 pur ceant kaolinised felspar.
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3
APPENDIX 11
| ANALYSES, |
Mineral LOCALITY Occurrence Th02 3 U02 Reference,
% % %
Yttrotantalite Cooglegong Alluvial 1.02 1,18 W.Aust,Geol,
Surv.Bu11.35
" " In pegmatite 0.53 2,38
Monazite Cooglegong Single x'tal 3.80 strong Geol.Rurv.W,
" _ Large bulk sampleh. 38 Aust,Bull
" Small & 30146 No, 35, p-h’#.
Monazite Moolyella 5603
" " 517 Geol,Surv.W
5. 2L Aust Bull,No,
5.02 35¢ ppeli3,lle
Near StutzP. A, L 50
Euxenite Cooglegong 6469 éN.S +Geol,Surv,
Bull. 35. 90530
Mackintoshite Wodgina In pegmatite 35,60 (W.A.Goo0leSurve
Thorogummite " u 37433 Bu2le59, pe5ke
Pilbarite " B 27.09
ﬁydrothorite Wodgina In pegmatite 57.79 2,98 §Jour.Roy.Soc.

C* .

13, p«38.



Keme of officer : C.W. Ball. Date : Nevenber, 6th, 1947.
. _ A If for Baok
Field To, Loeality Cireunstanee of (ccurrence #icld Deterninetion , Remorks Geiger Ground
' . p ' Reg.Noe Reading :
Sestion Dok Count
BHR/AM 1/C.ii.B. Cooglegomg Cke Coneentrate Yandied frem Coneentrute contains Iron oxide removed D > 150 Lo
= Sample 8 - alluvial naterial near lionazite, limunite, bar nagnet = 12 oz, for
main read 5 miles from hematite, nacnetite & drsme,. [onazite rieh egoncentrate
Pilba H... (Abandoned). cacsiterite and brown- ThCg eone = 7 oz. 1l drams,
ish red garnei~iiagnetie - - Istimated content of
iron o:ide renoved wash 1l 1b. pure ilona-
with magnet. Visual zite per cubie yard,
cetimate of porcentagess 281b black tin per
tionazite 105 cuble yard,
Black tin 203 ‘
garnct, auartz )
felspay and g 705
limonite
Total : 1004
PER/AM 2/CeieBe  Cooglegong Ditte Hostly nagnetite and 20 1b. of wash yandied.
= Sample 9 , blaek in with red
saraet wikd & 1lluviie
caartue 0 LONGEite
Geteeted., Lample is ,
radio-~uetive, is thore any Yiiroten= > 120 Lo
tolite srecent?  Or other
radio=active osubstanes.
BIR/5M 3/C. .B. (ooglegong Cl. From peghstite 150t vwide. sSample talieh over
= Sample 11 Year Laln Soad § nilces wiGth of L Dhe Uish
from Pilge ... {.bandcned, vousceil:= concon-
Sample Belen over widih of trete o Linek iin :
I fcet. and rad arncte Radio=gctive eontent, RBadio-active.
RIR/AM 4/C. ..B. Cooglegong Alluvial eoncenirate. Ustimeted ountontsy. lonaglte cone = 204,
= Sample 12 LDoPOXRe € miles south of Longazlte 205 15 drams
" vilgs Heo. {Sboundoned,. Blacii tin g Hagnetite = 1 oz
(Yendied). .usrtz and 15 drams

if
¥elspar OO

--:1-0

Total s 100

The magnotite was
PENOVOU. Lhie mona=

(ihen radio~aetive content

o 3 £ f-y!} i
gite i8 cOourse. fi &2 o tent fop U ond Th.
¥in. Determination, )
HER/AE 5/C.0.Be Cooglegong Cle Alluvial Creck eonceh- egnetite removed with lionazite cone: 3 6z.
_= Sample 13 AppTox. & miles traoted (Yandied), bar mnagnet. Balance of 15 arams
’ south of Tilga ' concentrate contalns:- agmetite = 15 drams
H.0e. (Abandoned). lionazite 755 5 1b. Yandied.
Black tin 15% Zstimated contont of wush:
wuartz & Felspap) 12 monazite per cuole
and traec of red, 100 ?aré.
rarnet J 241h vlaelk tin per eubie
I —— F&w-
Totel 1000
: ine wonszite is cuite Thig
: M COUPEC,




© Fleld Determination -

Iz' ter

the reock,

FPield Fo., . . Loeality Circumstance of Cceurrence ; - g.g, ' Ne, Geliger ground
iep— ) i")ﬂtiﬁﬁ m{n‘ R”ﬂiﬂg egm
HIR/AR 6/C.W,B. Eeaglagang Cke Alluviel Creek esnceatrateﬁ flagnetite removed with Honagite~rich cone = 1) oz.
= Sample 14  Approx. 8 miles (Yanﬁzeﬁ.) megnet, Balance of lagnetite = 3 drams, |
- south ef Pilga concentrate containgi- 10 1b. yanﬁieﬁ.
- - HeBs (&h&ﬁon&ﬂ). lonuuite 205 ' ted. 4 i
Dlack %in 100
aartz snd felspar T0% yaid. L
' g 71b black tin per eubic ysy
Total : 300% n | per eublc yeile
Trace of reddish
garnct, As in pre-
vious sample some
, rnonazite is euhedral
and therefore has not
travelled far fronm
: ~ S source. ThOp
BR/ w?fgc Ditte Ditte t 3% vesh. gstinnigad econtent: - 10 1b of wash yandied.
- ie 1 ' Represents gbou wa ionazite 0 ,
' Black tin 200
Guarts & f&lﬁpﬁ!‘g 105 yard,
i and lMagnetite ' 28 1b ﬁl&rgk tin per cubie
Total 1094% ThO, Jarce
ﬁaz-pkwritie granite samy, bomposeﬁ of guariz i‘el&m 100 45
semi-weathered., Sample par and sltered biotite , '
taken over s width of 6 with a few veins of peg=
Teet, natite up to i=-inch i U
thiek, iliock is radio~ Radio~active L
aetive, samule taken over content, '
- e wiGth of éiaet. . SE
BuR/AM 9/C.W.B. B. Beryl lode  Outerop 15* wide. Ledium gramed biotite 88 35
= BSemple 25  approx. 8 miles : granite composed of
: ' ‘ seuth of Pllge colourless cuartsz, vhite
H.8. (Awandoned) felspar and abundant
2RI Outerop A. blask biotite. The quartz
grains have a very rounded Radio-getive
‘ . aspeet, eontent,
BMR/AM 10/C.W,B. Be Beryl lode. Outcrop 1'6" wide appears Ledium grained biotite Too g,.pg 35
= Semple 2& Approx, & miles 4to occupy a joint-plane in grenite conposed of colw t0 eount
: south of Pilga peguatitic granite. Length ourless quartz lesser
H.S. (A‘banéenad).af biotite rieh seams 12ft, cloudy felspsr and abun~
Outercp B. dant black biotite. , : .
: ' Radio=-aetive.
eontent.
. ' ‘ ’
BMR/AM 11/C,V.B, B. Beryl lode. Outerop 5 ft. long by 1 £t. Hedium grained biotite Too fest 38
= Sample 27 Apprex, 8 miles wide, Samplc taken over granite composed of col=- to count
south of Pilga width of 1 foot, ocurless quartz and vhite
H.8. (Abandoned). felspar and abundant
_ Outerop GC. black biotite. . Radio-active
¥ ) v content.
“HHR/AN -32/C.W.B. Bezyl lode. 4, pPOXe LaPge block 167 x 16" Biotite sranilte cole Fot
‘Agmglaﬁﬁ "~ 8 miles south of resting on granite out- posed cf black biotite deter~-
’ R Pilga H.S. (Aban- ervop. Manganese dioxide slightly yellow cusrtz mined,
dand). omemzs D. forms a depositicn on and pink felspar. Yos Radio-active '
the weathered surface of S - eontent.

T X
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: ’ Back

, : : : , If for %
Mﬂa Noe - -~ - Lecality = OCireumstance of Oeourrent® pieli Determination I Thalyels Determination 298¢ H"'mgmg mﬁi
» ' fe m’“ DRSEISE Critaay ' o2
mfm 15&3.’5%.3. Stutz tin lode apprex. Flat lentisular p Wuu Pegnatiie, fine grainsd
= Semple 29 5 miles south of Pllga average: thiekness 15% composed of quartz and
' 'HeS. {Abandoned). : felspar, black tin snd '
' : chlorite. Contains Radio~
approx. 2% bleek tin. Yeos active
; o o , content
; . S , - » . e
BMR/AM 14/C.V,.B. Ditto Plat veins on north wall, Pegmatite composed of
= Sample 30 ' sverage thickness 12" white felspar and col=
' over length of 10 ft., in ourless guariz, black
flat underiie shaft, ~ tin &nd rare pink and
arber garnets. Bsti- , .
mated content gf Elaak Radlio=
tin = 1,;. ' - aetive
gontent
BMR/AM 15/C.W.RB. Ditto Aversge thiekness m“mm Fegmatite composed
= Sample 31 , ' wall over length of 10rt, of white felspar (slbite)
‘ . in flat underlie shaft, and cuartz and a little
v blagk tin and pink garnet
Rerely canary yellew
staing with waxy sppesr- -
ance,  Tin content esti- Radio-
mated at 1%, astive
' eontent
HIR/AE 16/C.%.B. Ditto Pegmatitie cronite sample Qoerse pepmatitic granite
= Sample 32 . _ taken over thieckness of composed of colourless
' 27" and lenpgth of 5 £t cuartz wvhite felepar oud
‘lying between vertieal o little pink garnet and :
Joint-planes in flat unde-black tin, Botimated Radio-
R lie shaf't. aanteﬁt<1§% blaek tin, gctive
eontent
m/m 1?/8. W.B. In ercek nesr Beryl  Alluvial congentrate Eﬁagnetite removed with | Yield of clean monazite= Yepy = 36
o= m:ie 33 .. lode. Approxe. 8 miles Yanéied sample taken magnet, Very coarse mons- 23 oz Kagnetite = 1t oz, high
pouth of Pilga Ii.b,. ,over irwiea ée;_sﬁh. zite up to 1 ineh across Amount of wash yandied = o
- {Abandoned), ‘ , and a steel grey mineral Th and Ur, and nature 2 1b,
in large fra mcat. of steecl grey mineral, ed
WAR lﬁfﬁ,l.ﬁ. Beryl lode approx. 8 Alluvial concentrate top Very much magnetite but Yield of radio-active @an— 130 S SH
= 8mic 3 miles south of Pilga 1 inch of sand, 1 snall mn-—»nagnntm fraetion : : gontrate = 5; Oze o
- H.8, (Abendoned ), dish panned and yendied, very h 1ghly radio-active,
troce of monczite and &  Nature of padio-
1ittle red garnet and aetive minerals Th
cuartz and Telspar. . gmd Ure
ﬁﬂ/ﬁﬁ' 19/C.W.B. Near Beryl lods - Bot "in situ', Hear Biotite granite comnosed ~ Toe fast . 32
= Sample 36 Approx. 8 miles  large pegmetite outerop, of quartz (Colourless), ~ te count
south of Pilga H.O. . hite felspar snd abun—

dant black bviotite, HBagne-

tite ss an aecessory. The

roel: contains clusters or

"plack balls" of biotite

1l inch aseross. The roek

is alse traversed by quarts

veins with pyramidal termine

, : ~ ated guariz erysials. On Radio~active

- , inner surface af Vugs there content Th & Ur,
: . : is @ black deposit. One vug

.aenfam yelw emtals.




Field Fo, Loeslity - Cireumstanee of Occurrsmee  Field Determination Determinat ion Geiger ~
] . . 0% NETTETE Reg Hc.a - groud.
S E— — , 3“‘1"’*5%1'?{2&&% ’, 1175 _eount
WK 20/C.¥,B. m hole pegmatite - Small outerop in central por= Lithiophyllite Radio- 150 30
= Bample ﬁ ueﬁgina. tion of pegmatite. ,‘ ’ 6 eetive : : ‘
S ' sontent
' ‘ , Ure :
Wﬁ 21{%.?.3. Hear Beryl lede approx.Bietite rieh peguatitie sran- caarse grained even : : Very high 3§
o= Smalc 3 8 miles mouth of Pilga ite as a lens in pegmatite  textured biotite . >300

H.8, (Abandoned), Ne.layke imruﬂmg Diotite gram- granite composed of
Lonn, ite., sanmple taken over ’aiﬂth Iresh white oﬂwﬁml,
of 2 £t, 5 ins, V felspar, colouriess
ethedral cuarts, and
bleek Diotite. The

biotite tends to Radio=active
oceur in clusterse —— eontent Ure &
_ The
- Biotite rieh phase of gran- Biotite graniie comw , ‘ Very high 35
ite underlying a pegnatite = pare previous sample , > 100
dyke. Sample taken over. in nmacro-featurcs, :
thickness of 18 ipchems One phenocryst of Radio~getive
felspar 1 in-azercoss, cqontent Ur,
A and The
WAK m.w,a. Rear tcm'l lode approx.Black biotite riah pegmatitie Biotite granite tra- Too fast LS
= Sample 41 8 miles south of P .ga granite, Enelosed within versed by veins of : to sount
- ‘ H.8. (Abasndoned), porphyritie grenite which felspar and guartz. .
, Foe 3 Lens, appears to be leoched oi' biow Throughout the rosk _
' tite, Samp}e taken onihce suhedral quartz orye~
of outerop over L foete tals observed, The

guartz is clear eol-
ourless, The felspar Radio-active
is white and the b:{a- content Ur,

tite black, - and The
WAS M W+B, Near Beryl lode. Large boulders of biotite Biotite granite com- Too fast 32
- Bwlﬁ {li No. 1& Lens, ) with granite - probebly in pare .sample BHR/AM . R gm
. place, Grsb sample over 4 21/¢.7,Be in macro= .
: feet width of outcrop. fentures Idiomoryhie

quarte (hexaponal

prisons, suggest

quariz secongary. Rock Radio-sctive
is very highly radio- ecntent Up,

sctive, and Th.
WI&I zsle.w.a. Reax B&ﬂl lode. Sample takcen across 5 fceet Forphyritic diotite _ 10 32
= Semple i3 Ne. 5 Lens, ’ width of ocutcrop ei‘ biotite granite with eoclour- | | |
' rieh granite. less quarts, white

Telspar & phenoceryst

of Telapar whish are

partly ovoidal. The

roek has a rule i’vli'- Radio~actiive

atione content Trp,
and Th,
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i | « | If for
. Field Reo, Leeality. Gi:amtance of Cceurrcnee I}a‘s%;ig?nationd - - 3@;&5-3&_ m Determination
~~ - Heetion
mﬁﬁ! m.w.ﬁ. 9 miles north of sand; top 1" of sand Brown aﬁaﬁ composed -

e 22 i&‘byéct slongside main ‘ - mostly of quartz with
road Abydos Port Hed- ' brown limonite and
 land. fine black grains. gr and Th,
.‘Wm E?fb.w. Chocolate loam, 3" in Chocolate loam with :
- ﬁm&l 23 Ditte thickness underlying grains of quartz and’
_ the top sand eover. felgpar and a iiitle

zireon, {Ferfm Ty T
nids}, blask mﬂm Test for -
query magnetite) and. - heavy minerals
ei;ayay m%&»m. 2 !Ir. and The

/A 28/0.w.B. ‘Ditte " Ferruginous sand over Ferruginous fs&m. o mwt for
eolate loam, L . and Ur., end Th.

C.W. Ball.
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MARBLE BAR AREA
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