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SUMMARY

This Rccord describes a geophysical survey made by the Bureau
Resources in 1960 at Symes arca on Copes Creck, ncar Tingha,
geophysical methods used werc seismic rcfraction end rosistiv-

The sceismic refraction methoed indicated bedrock depressions

with which o2lluvial tin deposits could he associated, The methed also
gave a measure of the depth to bedrocl:,

axrca.

Recommendations arc made for a shaft to be put dovn at Symes



1, INTRODUCTION

The township of Tingha is about 400 miles by road north
from Sydney and 16 miles south-east of Inverell. Symes area is
about five north-west of Tingha and about one mile west of where
the Inverell-Bundarra road crosses Copes Creeck (See Plate 1).

Tin wasfirst discovered in the Tinghe district in 1871.
Between 1875 and 1955, over 67,000 tons of tin concentrate was
produced from the Tingha district. Although some lode tin has
been mined in the area, most of the tin concentrate has been
produced from alluvial deposits. The principal alluvial tin
deposits were in stream gravels along Copes Creek which flows
through the township of Tingha. These deposits have been worked
by dredging and small-scale sluicing.

The geophysical survey described in this Record was made
by the Bureau of Hineral Resources at the request of the Department
of Mines, NS¥., The location of Symes area is shown on Flate 1,
together with other areas in which geophysical surveys were made
by the Bureau in 1960-61., The object of the survey at Symes area
was to delineate the cxtent of any bedroclk depressions that could
contain alluvial tin.

The field work was done in two stages, namely from 15th
to 24th August 1960, and from 5th to 10th December 1960. he
party consisted of M.J. O'Connor (party leader and geophysicist),
J.J. Hussin and E.N. Eadie (zeophysicists), and four field assistants,
The topographical survey of the geophysical grid was carried out by
surveyor K. Watson of the Department of the Interior, Sydncy, assisted
by two chainmen,

2, GEOLOGY

The geology of the Tingha district, os described by Corne
(1911), is showm on Plate 1, The primory tin deposits of cassiterite
occur in acid granite and the basic 'Tingha' granite.

The alluvial deposits that hove been worlked near Symes aroa
at Copes Crezek arc very shallow, In the area immedintely eacst of the
geophysical survey areoc, tin was being won by sluicing methods at the
time of the survey. The wash was beneath 20 to 30 £ of alluvium
and rcsting on soft clay. The tin deposits in the areca occur in
small rich patches and not in continuous leads, Acid gronite crops
out on the north-western corncr of the surveyed arca, The remainder
of the arco is alluvium-covered.



3. IETHODS AND SOQUIPMENT

The methods used werc seismic refraction ('method of
difforences') ond resistivity (Wenner electrode configuration,
constont separation). These methods are described by O'Connor
(in preperation).

The seismic equipment used a2t Symes arca in August 1960
consisted of a Century 12-chonnel refraction seismozroph, model 506,
with Technical Instrument Co. (TIC) geophones of natural frequency
six cycles per second., The seismic survey in December 1960 was
made with an SIE poriable refraction seismograph and TIC geophones
of natural frequency 20 cycles per sccond. The SIE scismograph wa
more relicble than the Century seismograph.  An Evershed ond
Vignoles Geophysical Megger (0-30 om) wos used for the resistivity
measurcments,

4. FIELD WORK AND RIBULTS

Seismic

Thirteon traverses verc surveyced by the seismic method:
nine traverscs in o north-casterly dircction cnd four traverses in o
north-westerly dircction. Traverses A, B, Cy D, By Fy ond G were
surveyed in August 1960 and the remainder of the troverses were
surveyed in December 1960, Total length of traverse covercd by
the soismic method was 8200 ft. The field work consisted of 12
wonthering spreads (goophone intervals 5 and 10 ft, with shot-
points at 5 ond 50 £1 heyond both ends of spread) ond 18 normal
spreads (geophone intervals 25 and 50 £t, with shot-points nt 50
and 200 £t beyond both ends of the svreads during the August survey,
but at 25 and 200 £t or morc beyond both ends ond ot the middle of
the spreads during the December survey). The weathering spreads
were designed to measure the seismic velocities in the overburden,
particularly in the top few feet, The seismic velocities in the
overburden were also measured by the normal sprecds, although the
main purpose of the normal spreads was to allow calculation of the
vertical travel times (VIT) of the scismic waves from the bedrock
to cach geophone. These VIT were converted to depths to the bedrock
by using conversion foctors (Dyson end Wichenga, 1957). The seismic
results arce shown as cross—sections on Plates 3 and 4 and as a bedrock
contour plan on Plate 2.

Resistivity

Resistivity measurcments were mode along Traverse AC in
Decomber 1960,  The Venner configuration of electredcs was used, the
constant spacing between clectrodes being 50 £5.,  licasurcments were
madc a2t 50-ft intervals along the troverse, The resistivity profile
along AC is shown on Plate 53 +the resistivity is plotted on a logor-
ithmic scale and distance along the traverse on o linenr scale,



3.

5e INTERFRETATION OF RESULTS

Scismic

The calculated depths from the notural surface to the
unwesthered bedrock in this orea werce less than 50 £t coxcopt for o
few points. For such small depths thc percentage errors in depths
celeulated from seismic data con be relatively lorge. Arcas such
as Symes are better suited to investigation by shallow drilling
than by geophysical surveys.

The main features of the bedrock contour plan (Plate 2)
ares

(a) the surveyed arca is o relatively flat and shallow
basin with the bedrock rising ropidly to the north-
west, west, ~nd scuth-ecost,

(b) there is o shallow depression within the basin centred
near the junction of Traverses AC ond D, Several old
ghafts were found close to this indicated depression
which appears to swing around to the cnst in the southern
vart of the aren and also 2t the north-eastern cond of
Troverse DE, It moy be asscciscted with the alluvial
deposits that have been worked in ML1iond in the south-
eastern scotion of PHL1,  Apparently the rich alluvial
deposits in this area were not large in extent and
occurrcd in bedrock depressions thot were generally
not more than five feot below the generazl level cof the
surrounding bedrock,

(c) therc is another loczl depression in the bedrock,
centred near DE 15081,

Resistivity

The resistivity profilc along Troverse AC on Plate 4 is
fairly smooth. The rapid increase in rosistivity ot the northern end
of the traverse is duc to the shallowing of the bedroclk ot that cnd,
The granite crops out aobout 100 £ beyond the end of the troverse.

The local minimum in the resistivity profile about 1000 M7 may indicate
o depression in the bedrock, The seismic results indicate a broad
depression centred ot 1050 IV,

The resistivity profile is irregulor betweon 100 NV and
500 WY, and therc 1s a local resistivity maximum at 300 I, However,
the seismic work indicates a broad bedrock: depression contred about
300 HW (Plate 4). It is interpreted that in this portion of the
traverse, near-surface effects hnve mosked the c¢ffect of the bedrock
on the resistivity profile.

A depression in the bedrock moy be indicated by the
rclatively broad resistivity minimum centred ncar 795 SE, Farther
south~east, the resistivity steadily rises ond indicates that the
bedrock surface is shallower., The seismic method wns nct used along
this portion of the {troverse,



4,

A comparison of the resistivity and seismic results along
Traverse AC shows that although the resistivity method indicates the
boundaries of the main bedrock depressions, the resistivity results
can be affected by near-swrface irregularities, In view of the small
depths to bedrock in the Copes Creek area, it seems that the
resistivity method is too much affected by surface irregularities
to be of assistance in locating bedrocls depressions.

6. CONCLUSIONS AND RECOMMENDATIONS

The seismic refraction survey at Symes area near Tingha
indicated a rather flat bedrock surface without a pronounced chamnels
there are indications of a broad bedrock depression, which may have an
enrichment of alluvial tin associated with it. This could be tested
by sinking a shaft at D150NE to a maximum depth of 60 ft.

The resistivity results along Traverse AC suggest that
the resistivity method is unsuitable for tracing bedrock depressions
at Symes area because the results are too much influenced by near-~
surface effects,
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B PLATE 2

TRAVERSE PLAN SHOWING BEDROCK CONTOURS
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GEOPHYSICAL BRANCH BUREAU OF MINERAL RESOURCES GEOLOGY AND GEOPHYSICS H56/B7-7
SURFACE FEATURES AFTER DEPARTMENT OF THE INTERIOR NEG.  No. 11912. NSW. TO ACCOM-PANY RECORD No.1963/22
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