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SUMMARY

A geophysical survey was made between 30th September and
30th November, 1964, in the United North Australia ares at Watsonville,
North Queensland, to relocate geophysical indications previously found
by the Aerial Geological and Geophysical Survey of Northern Australia,
in 1938. Promising geophysical indiocations were to be tested by diamond
drilling jointly by the Geological Survey of Queensland and the Bureau of
Mineral Resources.

Methods used were the Turam electromegnetic, seli-potential,
induced polarisation and magnetioc.

Most ot the geophysical indications cbtained by the A.G.G.S.N.A.
survey were relocated and additional information on the nature of the
conducting bodies was provided.

Two significant geophysical anomalies were found outside the
original A.G.G.S.N.A. grid; the first near the Easter itonday workings,
and the other in the eastern extension of the A.G.G.S.N.A. grid in an area
where very little exploration work was carried out in the past.

Rich tin mineralisation was found exposed in an old adit near
1350E/75N and this mineralisation appears toc be connected with the
geophysical anomalies obtained in the area. This area has not yet been
geologically mapped. A geologioal survey in this area is strongly reccmmended.

Drilling recommendations were made to test the more promising
geophysical indications.

Six driliholes, totalling about 1765 linear feet, were drilled
during 1964. Visible sulphide mineralisation was intersected in all but
one hole. ‘The economic value of mineralisation will depend on final asssay
results.

Drilling is to be continued during 1965. Drillsites D.D.H1,
D.D.H4, D.D.H5, D.D.H7, and D.D.HS have been selected for drilling. ‘hese

total a further 1,425 lineer feet.
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1. INIRODUCLION

The United North Australian group of Mines (U.N.A.) is
located in the Watsonville tin field, about six miles west ef Herberten,
on the Atherton Tableland in North Queensland.

This group of mines comprising the North Australian, Good
¥riday, Grand Secret, Ironclad, lkaster fienday, Crucible, Baal Gammon,
and Shaughraum (Plate 1) has a history dating back to 1833,

Originally the mines were worked fer tin ore but later, seme
of them produced considerable amounts of copper ore. Produotion reached
ites peak in 1917 since when only sporadic gouging has taken place.

Geological and geopbysical surveys were carried out in the
U.N.A. area by the Aerial, Geolegical and Geophysical survey of Northern
Australia (A.G.G.S.N.A.) in 1937-38. (Queensland Report No. 28 and
No. 43), end by Carpentaria Exploration Company Pty. Ltd., (Technical
Report Ne. 20) in 1962. |

The U.N.A. ore bodies occur in a series of interbedded graywackes
and siltstenes which have been folded, extensively faulted, and later
intruded by dacite and rhyolite dykes.

In July 1964, a programme of diamond drilling was commenced to
test targets based on the A.G.G.S.N.A. surveys. The drilling targets
were selected joinfly by the Geolegical Survey of Queensland and by the
Bureau ot iineral Resources. Six holes, totalling approx. 1765 linear feet
were drilled up to the end of December 1964.

Between the 30th September and 30th November, 1964, a geopbysical
survey was carried out by the Bureau of Mineral Resources, Geology and
Geophysice with the object of relocating the geophysical indications ebtained
by the A.G.G.S.N.A. survey, and searching fer extensions of these lndications.
The survey aimed also to provide more precise information on the lecation,
dip and pitch of the conducting bodies snd to define additional drilling
targets. '

The geophysical party consisted of E.C.k. Sedmik (Party Leader),
R.H. Andrews and J.P. Williams (for part of the survey) geophysicists eof

the Bureau, and four field hands.
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The topegraphical survey was made by surveyer Brian Maleney

from the Department of Interier, Brisbane, assisted by twe chainmen.

2, MHIHODS

Four geophysical metheds were used during the Watsenville
survey; namely electremagnetic (E.M.), self-potential (S.P.), induced
polarisatien (I.P.) and megnetic.

Electremagnetic method

This methed is used for detecting zones of geod electrical
conductivity, which are often asseciated with sulphide mineralisatien.

Of the mere common ore minersls, chalcopyrite has the highest cenductivity,
then comes pyrrhotite, pyrite and galena in decreasing order. Sphalerite
is rarely a gqod oconductor, The conductivity eof an ere-bedy alseo depends
on the mode ef occurrence of the minerals, being higher for massive than
for disseminated mineralisation, and is influenced alse by the porosity
and moisture centent of the lede material.

The applicability of the elctromagnetic methed in the U.N.A.
ares 1s based en the frequent associatien of cassiterite ( 5.,\ 02_) with
pyrrhotite and chalcopyrite. By detecting with the electromagnetic methed
the sulphides it is hoped also to detect, indirectly, the associated
casgiterite mineralisastien. Ore containing cassiterite by itself cannet
be detected with the electromagnetic methed.

However goed electrical conduotivity does net necessarily imply
the presence of mineralisation. Recks such as graphiticechist and shear
zones containing mineralised water, may alse act as good electrical
conducters, and the presence ef these frequently cemplicates the interpretation
of electremsgnetic measurements.

In the Turam method used at Watsonville, the primary field was
applied teo the greund by passing an alternasting current threugh a straight
ingulated cable grounded at beth ends. Usually the lengtn of this oable
was about 5000 ft. leasurements were made of the amplitude raetics and

phase differences of the vertical fields detected by two coils which were
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moved along traverses at a constant separation of 100 ft. Frequencies
of 660 and 220 cycles per second were used. |

The results of 'furam surveys are generally presented as
separate maps showing contours of ratio and phase difference, both
of which are used in the interpretation. In general, an anomaly due to a
conducting body appears as a maximum in the ratios and a large negative
value in the phase differences. As the ratio contours give a better
indication of the condixotivity of the conducting bodies, they are generally
more important in the search for minerals than the phase c;antours. Only
the ratios are contoured in this progress report.

Self-potential method

In this electrical method the naturally occurring earth potentials
are detected and their distribution at the ground surface is measured. A
negative anomaly is commonly associated with a sulphide body undergoing
oxidation.

Self-potential measurements were made in all areas where significant
electramagnetic indications were observed. The instruments used were a
Cambridge meter and a transistorised S-P meter designed and constructed in
the Geophyeicallaaborat.ory of the Bureau.

Induced polarisation method

In this electrical method the change of impedance ot the grdlmd
with change in transmitting frequency is measured. The Geoscience equipment
was used with a dipole-dipole electrode configuration as shown diagramatiocally
on Plate 8. The apparent resistivity at 10 cps and .3 ops were measured
and the change in resistivity, the frequenéy effect, is a function of the
induced polarisation effect.

The metal factor term used in the induced polarisation survey is
the ratio of frequency effect to the apparent resistivity multiplied by a

constant.

Magnetic method
The variations in the vertical component of the magnetic field were

measured by using an A.B.E.l. (S/N 4503) magnetometer. Magnetic observations

were made over the whole area, readings being taken at 25 ft. intervals.
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3. RESULTS

The traverse layeut for the geophysical survey is shown in
Plate 1 and consisted of two grids, one corresponding to the A.U.G.S.N.A.
grid with extensions to the nerth and east, the ether a new grid referred
to as the B.li.R. grid., The field work cemmenced with the laying out ef the
B.M.R. grid ever the area in which the A.G.G.S.N.A. Indication "E" was
gituated with the aim of relecating it and making a quick selectien of a
drilling target. ‘The base line was made parallel to the general strike
direction of Indication “"E" and intersected the A.G.G.S.N.A. base line at
an angle of 53°56'. The péint of intersectien of the base lines was
263.3W on the B.i.R. grid and 397.25 on the A.G.G.S.N.A. grid.

Traverses were placed 100 ft. apart and readings with E.M.,

S.P. and magnetic methods were made at intervals of 25 ft. along the traverses.
E.M. and magnetic surveys cevered the whele area of both grids but S.P. and
I.P. observations were made only over those traverses which showed intersecting
E.M. or magnetic resulte. ‘'he E.M. survey was greatly handicapped by the
presence of a high tensien power line running through the area and by the

very complicated nature of the local geelogy.

The results of the E.M. survey are shown as Turam ratio contours
in Plgtes 4 te 7. The results of the S.P. and megnetic surveys are shown in
Plates 2 and 3, respectively. One I.P. traverse is illustrated in Plate Y.
B.M.R, Grid |

The ‘Turam survey was made with a primary cable about 5000 ft. long
placed aleng the base line of the B.ii.R. trid. (Cable layout No. 1, Plate 4).
The survey relecated Indication "E" at 2004/8758 and traced its centinuation
to the west to BOOW/7258. Small to medium Turem raties and phase differences
up to - 11.6° were observed, indicating a rather peerly canducting zone.

The absence of I.P. and S.P. anomalies on traverses 100E and 700V, where the
Turam enomaly was most pronounced, suggested ne mineralisation.

Drill hole N.S.4 was drilled tram 150L/880S in a southerly directien
at an angle ot depression eof 80° to test the indication. The drill hele
intersected a nearby vertical fault zone and was stopped at 101 ft. because
of drilling difficulties. Ne mineralisatien was encountered and it is assumed

that the conducting zone is due te a shear containing mineralised water.



Se

A weak Turam anomaly corresponding to A.G.G.S.N.A. Indication
"DU was observed at 300W/575S. It appears to continue towards T00W/ 4008
whére it becemes stronger, but its direction is different from that of
Indication D", An S.P. anomaly extending from 400W/600S to TOOW/4508
(Plate 2) sﬁggests the presence of sulphide mineralisation. +the location
of the S.P. anomaly slightly south of the furam anomaly may be due to a
northerly dip. “he I.P. results on traverses 600W, TOOW and BOOW suggest
that mineralisation is associated with the ‘furam anomaly. The strongest
I.P. anomaly was found along traverse 600W.

The ‘furam work northof the B.M.R. baseline was carried out with
the aim of explaining the results of drill holes N.S.1 and N.S.2, which
had been completed berore the start of the 1964 geophysical werk. The
drilling results did not appear to be in complete agreement with the inter-
pretation of the A.G.G.5.N.A. survey. The Turam results (Plate 4) indiocated
two nearly horigzontal conducting bodies. “his area was also investigated
by ‘'uram work on the A.G.G.S.N.A. grid (Layouts 2 and 3) and a discussion
on these conducting bodies will trollow under heading A.G.G.S.N.A. Grid,
Layout 2. .

I.P. work along ‘iraverse Y0OW indicated high frequency effects
and good metal factors at shallow depth between 200N and 600N,
A.G.G.3.N.A, Grid

This grid was re-established after relocation of most of the
indiocator pegs laid down by the A.G.u.S.N.A. survey to delineate the axes
of geophysical indications. The A.G.G.S.N.A. grid was later extended in a
northerly and easterly direction to cover the Easter Monday workings, the
Easter Bundsy workings, and the continuation of a promising geophysical
anomaly discovered on traverses 900E and 1000E.

Surveying of the A.G.G.S.FN.A. grid with the furam method was
carried oﬁt in two different directions, once with the traverses running in
a north-westerly direction, and then with traverses rumning in a north-
easterly direction. This was considered desirable because of the very
complicated nature of the geology which suggested two different faulting
directions namely north-east and north-west. Any mineralisation gtriking
north-west was untavourably located for detection by the A.G.G.S.N.A.

electromagnetic survey.
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Only parts of the grid could be ebserved with the Turam method
for any one straight grounded c¢eble layout used. Turam observations
close to the high tension power line were unreliable. No observations

could be made beyond 1000 ft. distance frem the grounded cable because
the signal was found to be too weak and the minima too broad.

Three different cable layouts (referred to as Nos. 2, 3 and 4)

were used over the A.G.G.S.N.A. grid as followss

Layout Ne. 2.

With the primary cable along 250BE, traverses 1000S to 100N
were surveyed with the Turam method frem SOE te 950W. The results are
pregented as ratio contours on Plate 5. These results indicate the
exigtence of two nearly horizontal good conducting bodies, north of Jamies
Creek, approximately following the A.G.G.S.N.A. Indication "A". South
of Jamies Creek, the Turam work shows a weak anomaly suggesting a rather
deep secated, steeply dipping body, the position of which coincides with
the southern continuation of the A.G.G.S.N.A. Indication "AY,

‘Phe flat laying conducting bedy situated immediately north of
Jamies Creek has been tested by drill holes N.S.1, N.S.2, and N.S.5.

A vertical drill hole, N.5.5, was drilled on the basis of the
1964 work to test the geophysical interpretation. The hole intersected
about 86 ft of mineralisation (18' - 104'). The economic value of this
mineralisation is not known, as assay results of the core are not yet
available. |

A comparison of geophysical results obtained along U'raverse 2008
(AeGo.G.S.H.A. Grid) using different methods with actual drilling results
from drill hole N.S.1 is shown on Plate 8. The drilling results (Plate 8)
are shown projected onto Traverse 2005 altheugh the N.S.1 is located north
of it and diverges considerably frem it.

The Turam profiles of Traverse 2008 indicate a flat lying good
conducting body extending approximately frem T75W to 475W and having a
slight easterly dip. The depth to current concentration is estimated te be

approximately 100-130 ft,
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A detailed magnetic traverse along the direction of N.S.1
(Plate 8) shows a magnetic anomaly of about 400 gammas between 725W and
525W suggesting existence of pyrrhotite in the flat lying bedy. ‘'he shape
of the magnetic profile suggests shallow mineralisation dipping slightly
to the east. N.S.1 intersected good mineralisation between 100 ft and
179 ft. Outcropping sulphide mineralisatien can be seen in old workings
close to the surface near TOOW on traverses 2008 and 100S (A.G.G.S.N.A. Grid,
Plate 1), thus confirming the easterly dip. N.S.1 was drilled to 400 ft
depth in barren rock after passing through the flat-lying conductor.

The S.P. anomaly at 200S/700W (Plate 8) can be explained as
due to the oxidised portion of the flat lying sulphide mineralisation. The
absence of an S.P. anomaly above the eastern edge of this mineralisation
may be explained by lack of oxidation zone due to ground water level being
above the mineralisation.

The I.P. results (Plate 8) are not very conclusive. They appear
to show a much wider zone of low apparent resisti&itiea and high frequency
effects and metal factors and suggest a considerable depth extent for the
mineralisation.

Indication “B" of the A.G.G.S5.N.A. survey, immediately west of
the Shaughraum werkings, was also located. The Turam results suggest a
body with a steep easterly dip. The depth to the current concentration
causing the Turam anomaly was calculated along Trav. 3505 and was found to
be between 135 £t and 155 ft.

Drill hole N.5.6 was drilled from 335S/140W (as shown on Plate 5)
to test this anomaly. Sulphide mineralisation (pyrrhotite, chalcopyrite and
possibly arsenopyrite) was encountered in the drill core in portions from

97 ft. to 140 £+. and again from 176 ft. to 219 ft.
Layout No, 3

The primary cable was placed along TOON with the aim of detecting
conducting bodies striking south-east. The results are shown on Plate 6.

They oconfirm the existence of the northern flat-lying body discovered from
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Layout No. 2. The Turam observations could not be made beyond 3005
on any of the traverses because of the adverse influence of the high
tension power line, and consequently the survey did not cover the other
flat-lying body.

The Turam work showed a well defined anemaly south of the
Easter Monday workings, which suggest a goocd conducting body striking
approximately east and dipping steeply. The calculated depth to the
current concentration causing this anomaly is between 145 and 200 ft. No
self-potential anomaly corresponding to this E.M. anomaly could be detected.
A well defined magnetic anomaly of about 400 gammas, (Plate 3) corresponding
in position with the E.M. anomaly, suggests presence of pyrrhotite mineral-
isation. Although no I.P. work could be carried out over this anomaly
because of breakdown of the I.P. equipment it is considered that the E.M.
and magnetic results should be tested and D.D.H.5 is recommended for
this purpose. |

A very strong Turam ratio anomaly was discovered on the southern
portion of Layout 3 extending from Traverse 700E to 1000W. This may indicate
exigtence of an extensive shear zone. However, Turam observations in this
area were very much influenced by the nearby high tension power line.
Observations were difficult to make and the minima obtained were broad and
uncertain. The shape of the elctromagnetic profiles obtained were unusual
suggesting considerable distortion of the elotromagnetic field probably
caused by the presence of the high tension power line and not by sulphide
mineralisation. Surveying of traverses beyond Traverse TOOE was suspended
when it became evident from the observations that the ground return current
was producing atnormal effects due to the cable being grounded in a

conducting zone.

La!out No. 4
The primary cable was placed along 6008 with the aim of reducing-

the adverse influence of the high tension power line by having the cable
as close as possible to it. The grounded cable was extended to the east
to enable the Turam survey to cover the continuation of a promising magnetic

and self-potential anomaly discovered on traverses J00E and 1000E.
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(A.G.G.S.N.A. Grid, Plates 2 and 3).

The Turam ratio contours of Layout No. 4 are presented on
Plate 7. The interpretation of Turam results is difficult because high
Turam ratio values alternate the low values indicating existence of at
least two flat lying bodies.

A well defined ratio anomaly extending from 1200E/200S to
100E/ 1508 indicates a possible shear zone in which the Grand Secret open
cut, the Good Friday workings and the Ironclad workings are located.
However, the results on which this interpretation is based are rather uncertain
a8 the individual traverses indicated distortion in the electromagnetic
field., A.G.G.S.N.A. Indication "C" is situated on the flank of this anomaly,
but has a completely different strike and was not iocated by the Turam survey.

A flat-lying cénduoting body appears to be located near the
southern bank of the Jamies Creek at 900L/300N, extending towards 1100E/300N
where the surface is completely covered with rubble fram the cuttings of the
newly constructed bitumen road. A considerable amountof pyrite mineralisation
is exposed and dumps nearby show copper staining in abundance indicating
posaible mineralisation.

Another flat lying good conductor is shown between 11508/ 125N
and 14008/ 100N (Plate 7). The Turam anomaly corresponding to this conductor
is well defined but rather weak. Sulphide mineralisation crops out in the
cutting of the road which crosses this anomaly. |

An interesting magnetic anomaly was discovered in the area where
these two flat-lying bodies are situated (Plate 3). The amplitude of the
anomaly, over 2000 gammas, suggests the presence of massive pyrrhotite
mineralisation. An S.P. anomaly (up to =500 millivolts) (Plate 2)
accompanies the magnetic anomaly, and suggests sulphide mineralisation. Lode
material showing tin mineralisation was obsserved in a small adit near
1350E/T5N, Although the workings in the adit are rather small, the position
of the lode material gt the edge of the geophysical anomalies is considered
pignificant as it would suggest that the mineralisation extends to the west

and becomes stronger where the geophysical anomalies become more pronounced.
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Comparatively little exploration has been carried out in this part
of the area and testing of the geophysical results by diamond drilling

(D.D.H.7 and 8) is strongly recommended.
4. CONCLUSIONS AND RECOMMENDATIONS

The Turam electromagnetic survey re-discovered most of the
electromagnetic indications obtained by the A.G.G.S.N.A. survey in 1938. The
ratio and phase data of the Turam gave more detailed information on the
nature of the good conducting bodies and allowed dip and pitch estimations.
Depth to current concentration causing some of these anomalies could also
be calculated.

A.G.G.S.N.A. Indication "A" appears to be caused by two flat-
lying good conducting bodies located north of Jamies Creek, and by a steeply
dipping, rather poorly conducting body south of it.

Drillholes N.S.1, N.S¢2 and N.S.5 were drilled to test Indication
"A", Sulphide mineralisation sufficient to account for the geophysical
results was found in all three holes (80 - 100 ft. thick). Assays of
mineralised portions of drillcores with exception of those of N.S.1 have
st111l to be made. The most strongly mineralised section of core from N.S.1
assayed between 7 and 8 per cent copper and 3 per cent tin over a length of
about 7 feet. Drillholes D.D.H.1 and D.D.H.2 are proposed to test the
northern flat-lying body.

AeGeGeS.NeAe Indication B was relocated and interpreted as being
caused by a nearly vertical good conducting body having a steep easterly
dip.

This indication was tested by drillhole N.S.6 which intersected
sulphide mineralisation in portions from 97 to 140 ft and again from 176 to
219 ft. Drillhole D.D.H.3 is proposed to test the southern continuation
of Indication "B".

AGeGeS.No.As Indications "C" and "D" could not be relocated with
the Turam electromagnetic survey. However, Turam raetio anomalies were
detected in the general aréa in which indications "C'" and "D" were located

but these show completely different strikihg directions.
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A.G.G.S.N,A., Indication "E" was relocated and its extension
to the west was followed up to Trav 800W on the B.M.R. grid, Indication
"E" was tested by drillhole N.S.4. This hole intersected an unmineralised
ghear zone and had to be abandoned because of drilling difficulties.

Extension of the A.G.G.S.N.A. grid to the north revealed a
strong Tursm anomaly south of the Easter Monday workings. This anomaly
is supported by a well defined magnetic anomaly. Drillhole D.D.H.5 is
proposed to test this anomaly.

A most significant anomalous area was discovered in the eastern
exfension of the A.G.G.S.N.A. grid, between traverses 900E and 1400E. ‘his
area is being tested at present at drillsites D.D.H.7 and D.D.H.8.

Lode material containing a oconsiderable amount of tin mineralisation
{of order of several per cent/8y ) was found exposed in an old adit near
1350E/75. A thorough geological investigation of this areas is warranted
as it has apparently escaped the attention of more recent prospectors and
has not even been mapped.

In conclusion it should be noted that the geophysical work in the
U.N.A. area could not detect any of the pipe type mineralised bodies which
were worked in the past and reputedly contained rich parcels of tin and
copper ore. However, the geophysical work located several indications
considered to be caused by lode type mineralisation containing sulphides
(pyrite, pyrrhotite, chalcopyrite). These indications are being tested by
diasmond drilling jointly by the Geological Survey of Queensland and by the
Bureau of Mineral Resources.

Six holes N.S.1 - N.S5.6 were drilled in 1964. The position of
these drillholes with relevant drilling details are shown on Plate 1. All
holes with the exception of N.S.4 intersected visible sulphide mineralisation.
The economic value of this mineralisation‘however will depend on final
assay results which are still to be carried out.

After detailed study of all geophysioal results available the

following additional drilling is recommended in the U.N.A. area 1



Drill Site
No.

D.D.H.1

D.D.H.z

D.D.H.3

DOD.H.4

D.D.H.5

D.D.H.6

N.B. Thie is
in fact Site
C selected on
geological
grounds

D.D.H.T

D.D.H.8

11.

Pogition

400¥/ T60N
(BMR Grid)

ON/ 650W
(AGGSNA Grid)

6508/ 150%
(AGGSNA Grid)

600W/ 3508
(BMR Grid)

216W/ 1888
(AGGSNA Grid)

34015/ 603
(AGGSNA Grid)
1000E/ 150N

(AGUSNA Grid)

1200E/508
(AGGSNA trid)

Direction

Towards HNerth,

in direction
of traverse.

Towards
6008/ 300W

Towards South,
in direction of

traverse.

In direction of

Easter Monday
shaft.

‘fowarde 300E/1255

Towards North,
in direction of

traverse

fowards North, in

direction of
traverse

Angle ot
depression

80°

Vertical

50

50

45

(]

45

Approximate
length

200 £t

150 £+

250 £t

250 1t

350 £t

425 1%

250 £

375 £

The order of priority recommended is DDHY, DDH5, DDHT, DDH4,

DDH1, DDH2, DVH3, and DDH6.

Since these recommendatiens were made, the Queensland Geological

Survey and the Bureau of Mineral Resources agreed to continue testing

geophysical targets in the Watsonville area.

Approval has been given to

drill sites D.D.H.8, D.D.H.5, D.D.H.7, D.D.H.4, and D.D.H.1 totalling

a further 1425 linsar feet.
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