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STMARY

This report is a preliminary assessment of the geophysical
work carried out within the Hundred of Goyder up to the end of 1967.
As such it is not concerned with proposing new environments or theories
for the occurrence of uranium or base metal mineralisation but with com-
pleting as thoroughly as possible the examination of environments
studied to date.

The presentation is not exhaustive. The prime objective is
to formulate the programme required to complete such an examination so
that this follow-up work together with any new work required can be in-
corporated in the 1968 programme of field work in the Rum Jungle area.
A detailed report will be prepared at the conclusion of this programme
of follow-up work., '

What are considered to be the significant géophysical results
for each sheet area are shown on the geological base map for that area.
The results are discussed for each sheet and recommendations for follow-
up work are summarised.
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1. INTRODUCTION

Geophysical exploration in the Rum Jungle area (and in
particular in the Fundred of Goyder) has been carried out by the Bureau
of Mineral Resources (BMR) since 1949. This report is not a detailed
summary of all this work, but simply a preliminary assessment of the
results within the Hundred of Goyder. As such its main purpose is the
drawing up of a programme of geophysical work for 1968 to investigate
and, if possible, clarify problems resulting from the work to date.
The primary purpose of this follow-up work will be to recommend drill-
ing targets to assist in the sesrch for uranium and other mineralisat-
ion and to provide the framework within which the detailed account of
the geophysical results will be written.

Thus this report is concerned with interpretation only so far
as it is strictly pertinent to the above aims. References to work (us-
ually in the form of BMR Records) are given so that points of detail
may be referred to. The area is discussed under one-inch-to-400 fee’
sub-divisions of the Hundred of Goyder, as shown in Plate 1.

The method of compilation and assessment was as follows:

The results of each geophysical method were plotted on sep-
araté sheets for each area, which meant combining work of wvarying
quality and survey accuracy and work done with different instrumentat-
ion., Intergrating data at the junction of grids was especiglly trouble-
some as, for example, overlapping electromagnetic surveys where both
the inductive (loop) and conductive (earthed primary cable) methods
are involved (in any instance the direction of the primary cable has an
influence on the trend of the contours). Other uncertainties enter
because of seasonal effects as, for example, with S~P and radiometric
methods. Reconciling data in such situations has been based on the
judgement of the author but zones in which anything of significance
is suspected are noted for further examination during the joint
geological-geophysical assessment of the compilation.

What are considered to be the significant results of each
method have been brought together on to the geological base map for
each area. The sets of results for each area are shown in Plate 2 to

19.

Results in this form have been assessed in consultation with
geologists responsible for the compilation of the geological data. Ref-
erence should be made to the preliminary report on the compilation of
geological, geochemical, and radiometric data by Miezitis (1967). It
is this assessment which is discussed in the following section and which
forms the basis for recommendations made for work in 19€8. '

For the purpose of this report a knowledge of the geology of
the area is assumed and this topic¢ will not be discussed specifically
here.
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2.

‘2, DISCUSSION OF RESULTS

The results of the assessment are discussed under the sep-
arate areas and recommendations for any further geophysical work and
for testing are included with each area. The recommendations are
summarised in Section 3.

.Reports of surveys of a more general nature which include
portions or all of the Hundred of Goyder will not be discussed under
each area. Such reports include:

1. Wood and McCarthy (1952) - the preliminary report on
airborne surveys over the Rum Jungle area using DC3
aircraft.

2. Livingstone (1959) - radiometric survey of the Rum Jungle
Region using light aircraft,

3. Bamber (1958) - the ground investigation of aero-radio-
metric anomalies obtained by DC3 high~level survey.

4. Dyson and Daly (1964) - a brief account of the geophy-
sical operations of BMR at Rum Jungle in the period
1949-53 from the purely physical aspect. The results
of some surface radioactive measurements, testing of
workings, radiometric assaying, and bore logging are
given,

5. Daly (1957b) - the results of aeromagnetic surveys in the
Northern Territory using DC3 aircraft. Some large magnet-
ic anomalies were located and there appears to be some
correlation between these lines of anomalies and the
geology in the Rum Jungle area. It is interesting to note
that in at least two cases these magnetic anomalies are
associated with surface radioactive snomalies.

6. Browne-Cooper (in preparation) - results of a detailed
aeromagnetic survey of an area approximating to the
Hundred of Goyder. The broasd pattern of magnetic anomal-
ies correlates fairly well with the known geology. The
Mount Fitch Fault is clearly delineated but the Giants
Reef Fault is less evident in the magnetic contours.

Many of the more intense anomalies are ascribed to known
occurrences of amphibolite but there appears to be little
correlation between the magnetic results over the Rum
Jungle Complex and the major rock vnits into which the
Complex has been subdivided (Rhodes, 1965). Trends in
the magnetic pattern should assist in the geological
interpretation in parts of the region,



Sheets E31 and E32 (Plates 2 and 3)

References. Ashley (1965), Douglas (1562c)

Discussion. Portions of each sheet were surveyed with the
radiometric and Slingram methods.

Radioactivity exceeds 0.03 mr/hr only between traverses 36N
and 48N (Mount Fitch North local grid) snd is located mainly in the
Golden Dyke Formation and close to the Golden Dyke Formation/@oomalie
Dolomite boundary. The area of maximum intensity coincides aprroximat-
ely with the crest of a low ridge that crosses the area. :

Other radiocactivity was located by drilling but trace uranium
mineralisation was encountered in only one of the holes.

Two principal Slingram anomaly axes were located; these have
been designated A and B and each continues on to sheets further to the
south,

Anomaly A occurs at the junction of Beestons Formation and
Coomalie Dolomite and on sheet [32 represents a moderate conductor:
it is between-2% and-35% in the imaginary component and between 100%
and 85% in the real component. Drilling of the junction further south
(holes DG22 and DG27 in Sheet E41) suggests that the electromagnetic
anomaly may be due to a shear that contains concentrations of copper
minerals, For this reason it is felt that the anomaly axis should be
traced northwards to the northern boundary of the Hundred of Goyder and
that the more promising portions of it be tested by drilling.

Anomaly B is weak and occurs only in the imaginary component.
It is associated with the junction of the Golden Dyke Formation and
the Coomalie Dolomite and is probably due to the change in lithology
rather than to mineralisation. It is of interest to note that all the
principal geochemical anomalies lie well to the west of axis B.

Recommendations. The area shown on Sheet E32 should be pegged
with traverses 1200 feet long and 400 feet apart. These traverses are
to be read with Slingram, self-potential, and radiometric methods with
the primé objective of investigating the northward extension of anomaly
A. . The anomaly axis should also be investigated by the induced
palarisation (IP) method before drilling targets are selected. IP
along traverse 490N should be included.

No further follow-up work on anomely B is recommended (but
see comments under Sheet E42).



Sheets E41 and E42 (Plates 4 and 5)

References Ashley (1565), Dyson and Daly (1$64), Eadie

(1964), Langron (1956).

Discussion. Portions of each sheet were surveyed with the
radiometric and Slingram methods. On Sheet E41 some traverses were
also read with Turam and one traverse was read with IP,

Several zones of moderate to high radiocactivity were located
on sheet E.41. However, there is some doubt regarding the value of the
surface radiometric contours shown because the survey was made at a
time of the year favoursble to the accumulation of radiocactive material
in the surface layers. Another doubt exists because of difficulties in
reconciling the calibration of instruments used in early work and those
used in later work,

Of the two northernmost anomalies on Sheet E41, that centred
about traverse 4€4N is the only one to persist at depth. The higher
radioactivity around the Mount Fitch Prospect snd workings has been
thoroughly investigated by T.E.P.. The anomalies in the vicinity of
the Finniss River (south-east corner of the sheet) are most likely
due to radioactive waste materisl from the Hum Jungle uranium treat-
ment plant but as the radiometric 'highs' occur close to a suprosed
lithological boundary it would be wise to check this supposition by
auger drilling.

On Sheet BE42 the strongest radioactivity extends eastwards
from the Mount Fitch workings. The anomaly on 42000. I (mine grid)
persists with depth and is associated with a weak Slingram anomaly.

Slingram anomaly A continues through both sheets., Generally
it is weak but is supported by a Turam axis on Sheet EF41. Anomalies
from both methods, however, are expressed mainly in the imaginary
component, which suggests a poor conductor. There are local portions
where the conductivity increases (e.g. 432N to 438N and 454N to 458N)
The generally narrow width of the anomaly suggests that the conductor
is near the surface.

In the vicinity of the Mount Fitch Propsect several holes
were drilled to investigate the Jjunction of the Crater Formation and
the Coomalie Dolomite. Most of these holes intersected bands of
pyrite, sulphide , and malachite and it was mainly on the basis of
this information that testing of anomaly A north of traverse 470N was
recommended (see Sheets E31 and E32).

Slingram anomaly B continues to be associated with the
Golden Dyke Formation/boomalie Dolomite boundary and is present only
in the imaginary component. The location of the anomaly axis is
uncertain in the region of the Mount Fitch Prospect.
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To the south of the prospect, anomaly E would appear to be associated
with the same boundary and may therefore be identical with anomaly axis
B. However, proceeding southwards, axis E gradually veers further and
further away from the boundary and as will be shown varies greatly in
conductivity throughout its length. North of 414N it follows to some
extent the boundary of the chlorite schist and the carbonaceous schist
and chert.

The association of a weak Turam anomaly with Slingram anomaly
A has been noted. Other minor Turam axes are present but do not warrant
further examination, -

The TP survey along traverse 432N did not produce any sign-
ificant results.

Recommendations. The 0.03rhu/hr and 0.04-mr/hr contour
lines to the west and east of the Mount Fitch Prospect should be closed
off if this has not been done already.

A line of auger holes should be drilled along traverse 410N
to investigate the radiometric 'high' there.

Sheets E51 and E61 (Plates 6 and 7)

References. Ashley (1965), Ashley (1966)
Discussion. o A narrow strip along the eastern margins of

these sheets wag covered with radiometric and Slingram methods.

The higheét radiocactivity was encountered in the north-east
of Sheet E51 in the channel of the Finniss River. The only other
'high' exceeding 0.03 mr/hr lies in the south-east corner of Sheet E61.

During one survey a radiometric anomaly of 0.055 mr/hr was
outlined about 27800N/10800E (mine grid) but no anomalous radioactivity
could bé detected in subsequent check surveys in this region. This '
would seem to demonstrate the seasonal effect involved when assessing
results from this method.

Yo promising conductors were indicated by the Slingram method.

Recommendation. Follow~up work is recommended in the south-
east corner of Sheet E61 (see discussion on Sheet E62).

Sheet ES52 (Plate 8)

References. Ashley (1965), Ashley (1966), Langron (1956).
Discussion, Approximately the western half of this sheet

was surveyed with radiometric and Slingram methods. K Three traverses
were read with a magnetometer.



é.

The most intense radiometric anomalies are located in the
N-W portion of the sheet close to the channel of the East Finniss
River. The anomalies have been tested by drilling and have been
established as due to radioactive waste washed down from the treatment
plant at Rum Jungle.

The only other significant radiometric anomaly adjoins the
Mount Burton open cut and has been thoroughly 1nvest1gated by T.E.P.

Several Slingram anomalies are present; most axes are not
continuous and represent conductivities varying from very good to
poor.

Anomaly A continues as a weazk intermittent axis associated
with the Coomalie Dolomite/Crater Formation boundary.

Anomaly A' may be connected with anomaly A; it is very weak
and is present only in the imaginary component.

Anomaly E extends through the sheet exhibiting high conduct-
ivity in its northern and southern portions. Good conductors are cent-
red at 393N/124E, 380N/125E, and 369N/127E. The high conductivity is
probably due to mineralisation.

Anomaly F is similar to anomaly E but the conductivity
maxima are not so high, '

Diamond-drill holes 64-2 and 64-3 are collared close to axes
F and E respectively. Hole 64-2 intersected mainly black shales and
amphibolite (characterised by very low uniform radioactivity); elect-
rical resistance is generally low to about 210 feet; thereafter it
increases. Hole 64-3 passed through carbonaceous shales, chloritic
schists,and greywake. Pyrite(up to 15%)occurs throughout, with some
pyrrhotlte ‘in lesser amountss; the electrical log shows that resistance
is generally low,

Interpretation in the light of Slingram depth-probing model
and field experiments (Duckworth, in prep. ) indicates that the anomaly
axes are due to narrow conductors as found in the dismond-drill holes,

Anomaly H varies from weak to moderately strong and is dis-
placed at 37075N/1400E (mine grid) by a fault trending north-east. A
good conductor is centred at 38275N/13600E. Along traverse 37075N the
anomaly coincides with a sharp magnetic anomaly and is probably due
mainly to pyrrhotite in that vicinity.
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Diamond-drill holes 64-1 and 64-4 are collared close to axis
H. Hole 64-1 encountered only amphibolite containing pyrite (about 10%).
The electric log shows generally low resistance; radicactivity is low
throughout the hole. Evidently the pyritic amphibolite produces the
electromagnetic anomaly. It is estimated that the amphibolite has a
horizontal width of about 450 feet. :

Hole 64-4 has similar characteristics to 64-1. Pyrrhotite
exceeds pyrite in quantity and together these minerals make up about
10% of the rock. The association of the electromagnetic and magnetic
axes suggest the presence of two conductors each about 100 feet wide.
Both conductors are probably due to zones of high pyrrhotite and pyrite
content within the amphibolite.

Anomaly I is a weak anomaly associated with the junction of
the Coomalie Dolomite and the Golden Dyke Formation. It probably
corresponds to Anomaly B (Sheet E42).

Anomaly K represents a rather poor conductor north of the
Finniss River and a moderate conductor south of the river.

Anomaly L represents a poor-to~moderate conductor.

Anomaly M is a real-component anomaly, small in extent, with
no imaginary-component anomaly. - It is due to a very good conductor.
Low~grade uranium mineralisation is reported from hole D350.

Anomaly N is a rather weak anomaly which may be a contin-
uation of axis H. Hole C310 detected low-grade uranium mineralisation.

The magnetic anomalies are almost certainly due to amphibolite
that contain pyrrhotite and possibly magnetite. The electromagnetic
anomalies coinciding with magnetic anomalies due to shallow bodies are
likely to be due to pyrrhotite.

It is striking that there is almost no correlation between
the geochemical and geophysical results on this sheet.

Recommendations, IP surveys are recommended along two
traverses selected as close as possible to existing drilling information.
The purpose of this work. is to further examine the conductors, in par-
ticular to exemine whether the existing drilling has in fact establis-
hed the source of the electromagnetic anomalies and also to test the
interpretation based on model test work. The traverses concerned are:

(a) Traverse 384N (or 38275N, mine grid) between 120E and

140E, : ’ -

(b) Traverse 372N (or 37075N, mine grid) between 122E and

148E.

The above traverses should also be read with S-P,

Anomaly M should be tested by drilling if this has not been
done already. . .

(o)
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Sheet E62 (Plate 9)

References. Ashley (1965), Ashley (1966), Daly (1953),
Daly, Horvath, and Tate (1962), Douglas (1962d, 1962f, 1963a, 1963b),
Eadie (1964), Rowston (1g62c),

Discussions. Radiometric; magnetic, and Turam methods were
used over most of this sheet. TP measurements were made over two traverses
(4N and 20N, Dolerite Ridge grid).

Several radiometric closures of greater than 0.03 mr/hr were
mapped and although none of the 'highs' has been tested specifically
all have drill holes close by. It is considered significant that of
all the holes drilled within the sheet only one (D741) has recorded
uranium mlnerallsatlon in excess of 0.51b U308/fon.

Several Sllngram anomalies are present. They are generally
weak and discontinuous and many continue southwards from Sheet E52.

There are three drill holes close to anomaly E. D610 passed
through amphibolite, chloritic slate, and carbonaceous slate; there was

scattered pyrite throughout and traces of pyrrhotite and galena in the

amphibolite. D613 passed through interbedded carbonaceous and chloritic
slates containing scattered pyrite. Drill hole 64-6 passed through

‘black slate and schist, dolerite and alternating bands of black slate,

and calcilutite; there was pyrite (up to 10%) after 200 feet and py-
rrhotite in parts exceeding 5%. The dolerite exhibits very low radio-
activity. In the black slate and calcilutite, radioactivity in places
is about twice the mean level of radioactivity recorded from similar
rocks in other holes. ‘

As with Sheet E52, anomaly E (and F) is 1nterpreted as due to
a series of narrow conductors.

: Anomalies marked 'E' are small in extent and represent
moderate conductors. They are probably close to the boundary of the
sericite schist and the carbonaceous schist and chert.

Anomaly P continues on to the sheet for only a short distance.
Holes D60C and D601 were drilled vertically to a depyh of 300 feet and
were in pyritic black slate over the entire dlstance. The pyrite content
was estimated at between 2% and 5% by volume.

. Anomaly P is an extensive anomaly of variable intensity and
represents a poor to moderate conductor. It would appear to be
associated with a lithological boundary and in its southern portions
is associated with intermittent poor to moderste Turam anomalies.
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Anomaly Q represents a moderate conductor with characteristics
similar to P.

Anomalies R, S, T, and U are similar in strength to each other
and represent moderate conductors. Mostly they are over dolerite and
it is likely they represent bands of shale within the dolerite. Anom-
alies T and U represent fair to moderate and poor to fair conductors
respectively and are in dolerite and black slate. The log of drill
hole 64-7'is similar to those for holes discussed already for this
sheet, but it is of interest to note that the average pyrite content
of the black slate is only about 5%, which is insufficient to explain
the intensity of the anomaly at this location. The black slate here
is apparently not much more graphitic than in the other drill holes.

Anomalies V and W are parallel to the junction of the Coomalie
Dolomite and Golden Dyke Formation and are most likely due to near- -
surface changes in conductivity.

Anomaly X is a weak anomaly associated in its northern portion
with a weak Turam anomaly; this indicates that the conductivity in-
creases slightly with depth in this area.

Anomaly Y is also a weak snomaly associated with a Turam
anomaly of contrary strike. The Turam anomaly is probably of deeper
and different origin. D619, collared near the axis of the anomaly,
encountered .mostly chloritic schist with minor pyrite.

Anomaly Z represents a very good conductor and is associated

with a strong Turam anomaly. The Turam anomaly is offset along traverse
14N, indicating faulting at depth. Diamond-drill holes D598 and D599
were sited to determine the source of the electromagnetic anomalies.
In each hole from about 150 to 170 feet, highly pyritic - pyrrhotitic
(40% by volume) calcareous amphibolite was found. The Turam axis lies
on the eastern flank of a magnetic anomaly and it is probable that the
main pyrite-pyrrhotitic body .is west of the E.M., axis,

Where Turam anomalies exist they are generally to the west
of the Slingram axes confirming that the conductors have steep west-
erly dips.

In the south-east portion of the area the strike of anomaly
axes 1s west to south-west. The actual transition in geological strike
takes place over a fairly wide zone and would appear to extend well to
the north of the shear zone shown in the southreast corner of the sheet.

The intensity of Slingram anomaly 1 varies markedly along its
length. On this sheet it is weak and is accompanied by a Turam axis
which is also weak. Both axes coincide with the shear zone. Discuss-
ion of this anomaly will be deferred until Sheet E72,

1z
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Anomaly 4 represents a body of fair to moderate conductivity
of length about 1000 feet. It has not been surveyed by the Turam
method.

Of the several magnetic axes present on the sheet those in
the western portion are a continuation of magnetic anomalies already
discussed in sheets to the north and are most likely due to amphibolite
containing pyrrhotite and/br magnetite.

Although the IP method detécted the pyrrohotite bodies, no
worthwhile additional information was obtained to agsist in interpreting
the E.M. results.

"Recommendations. The core of drill hole 64-7 (testing Slingram
agnomaly U) should be examined for base metal content, If necessary
another hole should be put down (on 68N) to test the anomaly.

A grid extending from 254N to 218N and from 110E to 150E to be
~-mnved by Slingram along north-south traverses 400 feet apart. The
strike of the beds in this region is approximately westerly and the
existing survey has not tested the environment adequately.

A grid with baseline from 160W/10N to 1€0W/8S (Dolerite Ridge
local grid) and traverses 200 feet apart extending to 140W to be survey-
ed by Slingram and S-P. This work will test the possibile occurrence
of conductors whose axes strike north to north-west within the 'tran-
sitional zone'., The most intense geochemical anomalies on the sheet
occur here, :

Slingrsm anomaly axis 4 should be inspected geologically with
a view to testing by drilling.

Sheet E53 (Plate 10)
Reference. Ashley (1966).

Discussion. Widely-spaced north-south traverses near the south-
ern margin of the sheet were read with Slingram and magnetic methods..

The weak electromagnetic axes may be due to increased conduct-
ivity at lithological boundaries although nowhere are conductivity
changes high,

The peak of the magnetic anomaly (on Traverse 278E) is over
the hematite boulder conglomerate of the Crater Formation and the
anomaly presumably is due to magnetic portions of the conglomerate.
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Soiie surface radiometric readings were taken during the course
of the geochemical work but nothing of interest was found,

Recommendation. No follow-up work is recommendeéd.
Sheet E63 (Plate 11)

References. Allen (1951), Ashley (1966), Daly (1953, 1957a),
Daly, Horvath, and Tate (1962), Douglas (19G3a, 1963b), Eadie (1964),
Langron (1956),

Discussion. Radiometric, magnetic, electromagnetic (Slingram
and Turam), self-potential, and gravity methods were used over much of
the sheet, the work being concentrated in and around the western portion
of the 'Embayment Area'. IP measurements were made on travcrses 73W,
78%, 84W,"and 99.1W.

The original radiometric work led to the miniang of uranium
ore at Whites and Dysons open cuts. Since then all promising geological
environments have been covered with this method and all significant
anomalies have been, or are being, tested., This includes the proposed inves-
tigations of occurrences of Crater Formation within the sheet.

The orebody at Browns prospect lies north of the magnetic
anomaly and has a strike roughly parallel to it. It is apparent that
the anomaly is associated with the rocks described as 'amphibolite'.

The initial Slingram work over Browns prospect and part of the
Intermediate area was favourable and led to a more extensive coverage
using the Turam method., Several anomalies were located (labelled A-E
and G), the main feature of which is that going west there is a fair-
ly consistent increase in width and a decrease in intensity.

Anomalies A and C are located over the orebody that has been
explored by drilling. Anomaly B is strong but does not persist very
far in depth, and drilling suggests that the anomaly is caused by a
pyritic zone that does not contain mineralisation of economic value.
Anomaly D is short and moderately strong; drill holes 56B13 and
57B42 intersected sulphides (predominantly galena), pyrite, and graphitic
schist, Anomaly G may be due to a conducting zone which extends
through to Sheet E62 to the west. Drill holes 56B18 and 56B16 in-
tersected pyrite and sphalerite with little lead.

The only reliable self-potential measurements were made
after the ground was well saturated by rain and these results agreed
very closely with the electromagnetic anomalies discussed earlier.
Further tests showed that the self-potential measurements were strongly
influenced by climatic conditions (see Daly, 1962a).

(¢
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IP indications were in good agreement with the E.M. and S-P
results,

Gravity measurements were made over the orebody at Browns
prospect but no anomaly due to mineralisation was obtained. Two
traverses were read over the 'Embayment Area' to help elucidate the
structure; the gravity 'high' is thought to represent the maximum
depth of sediments in the syncline,

Recommendations., No further geophysical work is recommended
specifically in this area as it is felt that all possibilities of mine-
ralisation along the Browns-Dysons line are being followed up at
present.

However, testing of Turam anomaly G (preferably by drilling)
in its western portion should be carried out,

‘The area about the S-P anomalies north of the East Finniss
River should be examined geologically.

- Sheet E73 (Plate 12)

Reference. Ashley (1966),

Discussion._Radiometric‘and Slingram methods were used in the
north-west corner and in the extreme south-west corner of the sheet.

_No abnormal radioactivity was located.

A weak Slingram indication, mainly in the imaginary componont,
indicates the presence of a narrow conductor continuing from Sheet E63.

Recommendation.No follow-up work is recommended,

Sheet E71 (Plate 13)

Reference., Ashley (1966).

Discussion.A strip along the eastern margin of the sheet was
surveyed with radiometric, Slingram, and Turam methods,

No significant radiometric anomaly was discovered, readings
at one or two locations reaching just below twice background.

Several conductors were located with the Slingram method.
Most exhibit poor conductivity but the axis in the northern portion of
the grid represents a body of fairly good conductivity. Diamond-

- drilling (D721 and D722) indicates that this Slingram anomaly is due to

carbonaceous slate, Drilling of weaker Slingram anomalies further south
indicate that they are due to carbonaceous slate (D817 and D829) and
amphibolite (D821 and D828).
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Turam work was limited to coverage of a group of geochemical
anomalies in the southern portion of the grid. A narrow conductor of
only fair conductivity was located and is supported in part by a weak
Slingram anomaly.

Recommendations. No follow-up work is recommended.

Sheet E72 (Plate 14)

References. Ashley (1966), Daly, Horvath, and Tate (1962),
Douglas (1962c, 1932d,.1963b), EadieA(1964), Maranzana (1963).

Discussion. -Radiometric and Slingram methods were used over
most of this sheet and Turam and self-potential methods on selected
portions., One traverse in Area 55 West was read with IP,

This sheet includes Area 55 and Area 55 West, both of which
have been prospected intensively on the basis of radiometric invest-
igations. The higheést values of radioactivity are located about and
to the south of Area 55. The most intense pattern of geochemical an-
omglies is also located here. A less intense pattern of radioactivity
occurs about Area 55 West,

There are two principal Slingram anomaly axes the strongest
of which, labelled axis 1, lies to the west of Area 55 prospect and
continues north-eastwards into SheetE62 and Browns area. The inten-
sity of the anomaly varies considerably along its length; it attains
o maximum gmplitude near Rum Jungle Creek, At Browns and Area 55 the
anomaly is much weaker,

South of 188 (Area 55 local grid) anomaly 1 follows the dolomite/
shale contact; i.e. it is on the extension of the Browns line of sulphide
mineralisation and it is possible that it indicates sulphides with ass=-
ocigted uranium minerglisation. However, it is also possible that, in
the mgin, anomaly 1 indicates a shear parallel to the Giants Reef Fault
and it could be of the same age. If the latter contention is true then
the shear is unlikely to be mineralised’ = as mineralisation pre-dates
the Giants Reef Fault. No Turam work has been carried out over the
Slingram axis.

The geologists propose three drill holes to test geochemical
results in the vicinity of the strongest portion of the Slingram axis.
The holes may not test the Slingram results adequately, however.

The other major Slingram anomaly is in the eastern portion of
the sheet and strikes parallel to the Giants Reef Fault Zone. The
feature represents a narrow, shallow conductor of medium conductivity.
Traverses in this region are 400 feet apart.

/b
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There are no significant geochemical anomalies associated with
this feature. In many ways it is similar to anomaly %1 but because of
its proximity to the Giants Reef Fault Zone and the doubts already ex-~
isting concerning the association of mineralisation with anomaly 1 it
is considered better to limit further investigations to anomaly 1 at
this stage.

A shorter. Slingram axis to the east of anomaly 1 has a Turem
anomaly closely associated with it and has been tested by drilling
along much of its length. The Turam work only covered the central area
of high radioactivity and an area about Area 55 West prospect. The
Turam anomaly is of better quality than the Slingram snomaly and re-
presents a body of moderate conductivity with conductivity increasing
to the north-east. The short Turam axis encountered on traverse 32S
at 2W suggests the commencement of a body of good conductivity though
this is not supported by the Slingram results.

Other Turam axes in Area 55 West represent rather poor conduc-
tors with little confirmation from the Slingram results., The elect-
romagnetic results confirm the existence of the fault shown in the
north-east portion of the Area 55 VWest grid. '

Self-potential measurements were made over the main portion
of Area 55. Anomalies exceeding 200 millivolts were obtained over the
mineralisation zohe. The problem here, as in other portions of the Rum
Jungle Tield, is to interpret the rsther 'loose'! association between
S-P anomaglies and sulphide mineralisation.

Only weak IP indications were obtained but these were in
agreement with pyritic mineralisation intersected by drill holes in
Area 55 Vest, ’ .

Recommendations. A grid should be surveyed with Turam between
4S and 16N (Area 55 local grid) with traverses 200 feet apart extending
from 4W to 15W. This grid will include the north-east extension of
the Slingrsm-Turam anomaly over Area 55 prospect. The grid should also
be covered with S-P.

Traverse 00 should also be read with IP. Two traverses (6N
and 8N) should be extended as shown and read with IP.

The cores from drill holes D690, D692, D767, D809, and D814
should be assayed for copper although assays from holes D795 and D804
show only trace copper.

The zone about the short Turam axis at 2W on traverse 325 should

be examined geologically.,



15.
Sheet E81 (Plate 15)
Reference. Ashley (1966).

Discussion. The eastern portion of this sheet was covered with
radiometric and Slingram methods,

No promising radiometric snomalies were located. Several
Slingram anomaly axes were located and follow a pattern and trend similar
to the axes on Sheet E71. Conductors generally show poor conductivity,
the best portion being within the westernmost axis (labelled 1). ‘

The western axis lines up quite well with geochemical anomalies.
No significent radioactivity was discovered in several drill holes loc-
ated near the portion of the axis between 11400 N and . 12000 N, but
uranium values were higher in D834 to the south. Diamond drilling
(D834) suggests that the Slingram anomaly is due to carbonaceous slate.

Anomaly 1 may be a continuation (with cross-faulting) of
anomaly 1 shown on Sheet E72; it continues fairly strongly on to Sheet
E82, There is no extensive geochemical anomaly associated with this
axis, which lies close to the Coomalie Dolomite/Crater Formation boun-

dary.

Recommendations., A small grid of nine traverses 200 feet amnart
to be surveyed with Turam and S-P about anomaly 1. This grid may need
to be extended if promising results are obtained. Two traverses (12600
N and 13600 N) to be surveyed with IP.

Sheet ES2 (Plate 16)
References, Ashley (1966), Douglas (1962b), Maranzana (1963).

Discussion. Radiometric and Slingram methods were used along
traverses 400 feet apart in the western portion of the sheet and along
traverses 200 feet apart in the north-west corner of the sheet.

The only radiometric anomaly of significance is located in
the north-east corner of the sheet. The anomaly has been tested by
drilling; some uranium mineralisation and reasonably high-grade phos-
phate mineralisation have been intersected.

The main Slingram feature follows the Giants Reef Fauli Zone,
The other axes occur to the west; anomaly 1 has been discussed already
(Sheet ES1). '

The Slingram results in the north-east corner of the sheet
suggest - poor conductors; with possibly one exception the anomaly axes
are short.

(¢



16,

There is little geochemical evidence on this sheet to support
the geophysical results,

Recommendation. No follow-up work is recommended on this sheet,

Sheet E83 (Plate 17)

References. Daly (1962b, 1963), Daly and Rowston (1962),
Douglas (1962a, 1982b), Eadie (19 64), Maranzana (1963), Rowston (1962a).

Discussion. Radiometric, Slimgram, and Turam surveys were
carried out over an elongated grid extending through Rum Jungle Creek
prospect and Rum Jungle Creek South open cut and over a second grid ex-
tending along the western side of the North Australian Railway Line.

IP measurements were made over traverse 58E.

Radiometric anomalies of up to 4% times background were ob-
tained in the vicinity of the Rum Jungle Creek South deposit, the large-
st of the uranium orebodies mined in the Hundred of Goyder. Smaller
anomalies were obtained in pits ‘and costeans near the orebody. BMR did
not carry out any systematic radiometric’ work™ about the Rum Jungle Creek
prospect before its discovery. All radiometric results on this grid
have been followed up by T.E.P.

_ A few small anomalies of up to. twice background were located
in the eastern grid. The most important anomaly has a peak on traverse
64E but neither this nor the smaller anomslies to the south-east are
associated with geochemical anomalies. Auger drilling on the northern
portion of. the grid suggests that radiometric anomalies there originate
in a thin near-surfsce layer.

Generally, the Turam results are of better quality than the
Slingram results. In the western grid electromagnetic anomalies lie
in g distinct conducting zone. The more intense anomalies are ascribed
to an increase in conductivity due either to sulphide or graphite
concentrations or to local shearlng. Strong electromagnetic anomslies
are located close to the known uranium orebody at Rum Jungle Creek South.
Over the Rum Jungle Creek prospect the Turam anomalies are weak but in-

crease in intensity to the south-esst. The 'character' of these anomslies

is different from most other'electromagnet;c‘anomalles in the Rum Jungle
district. In conjunction with the radiometric work it is considered
that the electromagnetlc results have been tested sufflclently on this
sheet, . :
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Some magnetic, induced polarisation, and self-potential
measurements were carried out but the methods were not successful and
their use was dlscontlnued

On the eastern grid electromagnetic results indicate some
bodies of poor conductivity. The best results were obtained in the south-
east portion of the grid (south from traverse 100E) where Turam was used.
No Turam work was done north of traverse T8E.

No worthwhile IP results were obtained on this sheet.

The electromagnetic axis in the south-east portion of the sheet
represents a wide conductor, which extends southwards to Batchelor
lLaterites, where it turns north and continues to Rum Jungle.Creek South.
The axis may therefore represent a favourable target for mineralisation.
The portion of the electromagnetic axis south of traverse 100E, eastern
grid, should be examined further and tested by drilling (see Sheet E93).

Sheet E93 (Plate 18)

References. Ashley (1065), Douglas (1962a, 1964). Eadie (1964),
Rowston (1962a, 1962b).

Discussion. Radiometric, Slingram, and Turam methods were
used over the grids located mainly in the eastern half of the sheet. IP
measurements were made over traverse 4N.

The principal radiometric anomalies are located about the Castle-
maine Phosphate Prospect and along the central eastern border of the
sheet., The Castlemaine Hill grid has been thoroughly tested and there
does not appear to be any possibility of economic mineralisation. The
eastern group of anomalies is associated with laterite gravel in pits
and spread along tracks. Other small radlometrlc 'highs' are not con-
sidered to be significant. v

Several Slingram'anomalies were located within the sheet. The
representation of the electromagnetic results in the Castlemaine Hill
grid area must be treated rather cautiously because elevation differences
between the coils necessitate corrections being made to the real com-
ponent values; no such corrections are needed for the imaginary component
values upon which interpretation has been based,

Anomalies in the western Slingram axis north of traverse 90E
could be significant particularly as the conducting zone is a contin-
uation of that associated with the Rum Jungle Creek South pyritic
uranium orebody. In the Castlemaine Hill grid area the anomalous
zone is about 400 feet wide and is attributed to a stratigraphic feature
with lenticular maxima within it. This anomaly is less clearly defined
south of traverse 104E where some of the maxima were probably due to
swampy alluvium,
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The zone of off-scale readings centered on traverse 128E is
probably related to old army installations buried in this region.

The zone of hizhly anomalous readings in the south-east
corner of the sheet contains an anomaly axis labelled B which probably
overlies a shear and continues well into Sheet E94. Near the eastern
margin of the sheet there is a large area where the imaginary component
values are off-scale negative; the reason for this is not clear. Anomaly
B cuts across the general trend of the other anomalies and its strike
is very similar to that of the Giants Reef Fault. Hence the shear
causing anomaly B is unlikely to be mineralised.

Turam results north of 78E and south of 102E in general agree
with the Sllngram results.

However, one anomaly, anomaly A, was detected by the Turam
method only. Anomaly A is a broad elongate ratio snomaly with axis
extending from 28/%53E to 14N/354E and is the o6nly anomaly that is
similar to that detected adjacent to the Rum Jungle Cre€k South ore-
body. The anomaly indicates good conductors at depths of about 200
feet. ‘ '

The principal geochemical results are located over the
western grids on this sheet.. Numerous vertical holes have been drill-
ed to test the geophysical (and geochemical) results. No significant
mineralisation was reported but there is reason to suspect that the
cores were not examined in detail.

The main Slingram anomaly axis in the north-east of the
sheet is a continuation of the axis discussed on Sheet E83 and represents
a zone of fairly good conductivity between traverses 142 and 100E. These
anomalies probably indicate a conducting bed that constitutes part of a
continuous conducting zone extending as far as Rum Jungle Creek South
and as such could be significant.

The IP work is less detailed on this sheet than elsewhere
and the results generally are not promising although there seems to be
some relations between the weak IP indications and increased pyrite
content.

Recommendation. The Slingram anomaly axis in the north-east
corner of the sheet should be covered by Turam and S-P with traverses
400 feet apart and extending from 30N to 42N between 146E and 100E
(Power Line local grid). This will improve the selection of drilling
targets along the electromagnetic axis. Geochemical sampling should
also be carried out over this grid.
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" Cores from holestesting the best portions of the E.M. axes in
the western grids should be scraped and assayed.

Cores from D677, D685, and D691 should be carefully examined
and logged geologicslly. Cores should be scraped and assayed. These
three holes should be clesned out and logged geophysically pending
any recommendations for further testing of anomaly A.

Sheet E94 (Plate 19)
Reference. Douglas (1962a, 1964).

Discussion Radiometric, Slingram, and Turam methods were used
over grids along the western margin of the sheet. '

The radiometric 'highs' are associated with radioactive lat-
erite and laterite gravels and do not warrant further investigation.

The Slingram anomaly axis in the north-west corner of the sheet
continues through from Sheet E93; recommendations have been made for cov-
erage by Turam of a section of this axis.

Anomaly B continues through from Sheet E93 and has been discuss-
ed already. , :

Turam anomaly A continues on to this sheet and has been dis-
cussed on Sheet E93.

Recommendation, Further Turam work, in the north-west of the
sheet, has been included in the recommendations‘for Sheet I93.

22
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3. SUMMARY OF RECOMMENDATIONS

Sheet No. Method Surveying required Remarks
(Approx. footage)

E32 Slingram, S-P, IP,

radiometric 20,000
41 Radiometric - 1 line of auger
| holes recommended.
Close off radiomet-
ric contours.
542 Radiometric - Close off radiomet-
ric contours,
52 S-P, IP 4600 2 traverses
E62 Slingram, S-P Grid A:40,000  Grid A also on E61,
Grid B:20,000 E71,E72. Examine
core of DDH 64-7 i
for base metal con-
tent,
E63 S - - o Testing of a Turam
‘ anomaly  recomm-
ended.
ET72 Turam, S~-P, IP 14,000
E81 Turam, S-P, IP Grid F:12,200 Grid F also on E82,
E93 Turam, S~P Grid H:14,400 Grid H also on E83,

ES4. Geochemical
sampling also recom-
mended. )

3 drill holes to be
logged geophysical-
1y.

Note: S-P work is to be carried out only when ground conditions are
Judged to be suitable,
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