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ABSTRACT .

The results are given of a seismic refraction survey
that was carried out in response to an application from the
Hydro-Electric Commission of Tasmania for a geophysical
inves*tigation of a proposed dam site on the Huon River, near
Judbury.

The purpose of the survey was to determine the
thickness of the overburden and the seismic velocity in the
overburden and bedrock. Seismic results indicate that the
thickness of the overburden ranges from 13 to 96 feet with an
average thickness of 40 to 50 feet. The overburden consists
of soily, river sands, gravels, clays and weathered bedrock.
The bedrock is composed of unweathered dolerite.

It is considered that the thickness of the overburden
has been calculated with an error of not more than 30 per cent.
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1. INTRODUCTION.

The Hydro Electric Commission of Tasmania proposes to
construct a regulating dam on the Huon River above its junction
with Judd Creek, approximately 1 mile upstream from Judbury
(Plate 1). The dam is designed to provide short term regulation
of the water flow otherwise disturbed by a Hydro-Electric Power
Station which is proposed upstream near Blackfish Creek.

The dam site area has é%en extensively drilled, but
drilling logs are still being analysed and have not yet been made
available by the Hydro Electric Commission.

. In response to an application from the Commission, the
Bureau of Mineral Resources; Geology and Geophysics, carried out a
geophysical survey to determine the seismic velocity in the over-
burden and bedrock and the depth to bedrock in the site area.
The seismic velocity can be correlated with the types of rocks
present and their degree of fracturing and/or weathering.

Seismic refraction methods were used. Along each
traverse, the seismic refractor with the highest recorded velocity
is termed "bedrock". The material overlying the bedrock, such as
soily, river sands; gravels, clays and completely and partly weathered
bedrock is called "overburden".



2.

The survey consisted of two parts. The work was done
in the first week of March and in the last week of April; 1959.
The geophysical party consisted of D.F. Dyson (Party Leader),
P.E. Mann, B.J. Bamber (Geophysicists) and J. Croger (Geophysicel
AsSistantS. The Commission provided an additional 5 assistants
and carried out a topographical survey along the traverses,
the lay-out of which is shown on Plate 1.

2. GEOLOGY.

The geology of the general area has been described by
Ford (1956).

The main rock in the area is doleritey; probably of
Jurassic age (Ford, 1956). Isolated outcrops of dolerite occur
on the right (southern) bank and in the river. Apart from these
outcrops the dolerite is covered with sand and soil and possibly
gravels and clay.

3., METHODS AND EQUIPMENT.

The seismic refraction method of exploration, as used
in this investigation, depends for its success on the contrast
in the velocity of the seismic waves through different rock
formations. Hard, unweathered rocks have higher velocities
than their weathered counterparts, which, in turn, usually have

“higher velocities than soil and unconsolidated deposits.

For this survey the technique known as the "Method of
Differences" was used (Heiland, 1946, p.548). Twelve geophones
per spread were used and the following types of spread were shot:-

‘ (i) Weathering Spreads. These were used to obtain
seismic wave velocities in, and the thickness of,; near-surface
layers. The geophone intervals were 10 foot and shot points were
10, 50 and 150 foot from each end of the spread.

(ii) Normal Spreads. The geophone intervals were 25 or
50 foot and shot points were 50 foot and 200 to 250 foot from cach
end of the spread.

The equipment used on the survey was a SIE 12-channel
refraction seismograph (Type PRO 11-6) with Technical Instruments
Co. geophones of natural frequency of about 20 cycles per sescond.
The total length of seismic traverses surveyed was 2,400 ft.

4. RESULTS.

Seismic Results.

The depth to bedrock, as indicated by the seismic
results; is shown on Plate 2 in the form of profiles, and on
Plate 3 as a contour map. The following are the princir-l?
features to be noteds-
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(i) On traverse D is a layer of considerable thickness
having a seismic velocity of about 12500 ft/sec. overlying the
refractor with the higher velocity of about 15000 ft/sec° which
is probably unweathered dolerite:; Its depth is shown only at the
ends’ of the traverse since it was not recorded continuously along
the traverse. A number of additional shots would have been
necessary to do this. The 12500 ft/sec. layer which is probably
partly weathered dolerite, might be considered as a good foundation
rock: Similarly, the 11500 ft/sec. layer, which overlies the bed-
rock on traverse B may be partly weathered dolerite suitable for
foundations. . :

- (i1) 1In general the bedrock surface over the area tested
is relatively flat (Plate 3) but rises slightly towards the eastern
(downstream) end of traverse B.

It is considered that errors in the determinatidn of over-
burden thickness do not exceed 30 per cent. °

Table 1 shows a tentative interpretation of recorded
seismic velocities in terms of rock type.

TABIE 1.
" Rock Type . Seismic Velocity éi Estimated value
i (ft/sec.) i for Youngs Modulus
! (1bs.wt.(sg.in))
| -
Soil i 900
River Terrace) f
Material) ;
Sands, Clays and) 1300 - 2000
Gravel ) _
Weathered bedrock 5000 - 12500 0.7 =4.6 x 106
Unweathered bedrock 11500 - 16000 3.9 x 106 -
(including jointed (?)) 9.7 x 1o6
( dolerite ) 5

The values of Young's Modulus are estimated using a
density of 2.8 and a Poisson's Ratio of 0,28 (Birch, Schaiver
and Spicer, 1950) and are included in Table 1. The error in
Young's Modulus as given above is unlikely to exceed 30 per cent.

5. CONCLUSIONS.

The geophysical survey provided information on the depth
to the unweathered bedrock at the Judbury Dam Site. The overburden
consists of soil, river sands, gravels, clays and completely and
partly weathered bedrock, and attains a maximum thickness of 96 ft.
at peg 6 on traverse D.

The seismic survey indicated that the depth to bedrock
is at least at the downstream end of traverse B from peg 8 to peg 11.
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