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This Record describes geismic refraction and resistivity
survey atAproposed dam site on the Pieman River, Tasmania.

The purpose of the survey was to determine the thickness
and nature of overburden and the nature of bedrock, Seismic results .
indicate that the overburden is up to 110 £t thick; it consists of
s0il, scree material, and decomposed and weathered dolerite. The
bedrock consists of jointed and unweathered dolerite,
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1. INTRODUCTION

The Hydro-Electric Commission of Tasmania proposes to
erect a power-station in the lower reaches of the Pieman River on
the west coast of Tasmania. Several schemes have been proposed and
investigated. The Zeehan dam is included in one of the proposals.

The dam site is located about 14 miles north-west of
Zeehan, four miles north of the old Zeehan-Corinna track (Plate 1),
The approximate coordinates are: 324 856 on the Smithton 4-mile
mapo‘

The Commission requested the Bureau of Mineral Resources,
Geology and Geophysics to investigate the site, to determine the
depth to bedrock and the composition of bedrock and overburden.

The survey was made in February 1960 by a geophysical
party consisting of E.J. Polak, party leader, and D.J. Harwood and
M.J.W. Duggin, geophysicists. The Commission provided additional
assistants and did the topographical surveying. The assistance
given by geologists and other officers of the Commission is acknowledged.
In this Record the term '"bedrock" will refer to the deepest
recorded seismic refractorg the term "overburden will refer to soil,
scree material, and weathered or decomposed bedrock.

2. GEOLOGY

The area investigated is near the northern edge of the
Eureka Plains (Plate 1). The site is wholly over Jurassic dolerite
which intrudes folded Precambrian quartzite and slate, and Zeehan
tillite of Permian (?) age. The dolerite is similar to other
dolerites in Tasmania. A detailed description of dolerite in the
Eureka Plains is given by Spry (1958).

Dolerite crops out in several places on the dam site.
The outcrops were mapped by R. Mather (Plate 2). Elsewhere dolerite
is covered by a thick mantle of the products of dolerite weathering.
The outcropping dolerite is heavily jointed, the joints being filled
with clay. _ .

Plate 3 shows the descriptive logs of fourteen diamond-
drill holes, drilled by the Commission. The locations of these holes
are shown on Plate 2, The logs indicate that the weathered rock can
be up to 96 ft thick, and that it consists of scree material and
dolerite with weathered joints,

3. METHODS AND EQUIPMENT USED

Resistivity and seismic refraction methods were applied.
The total length of traverses surveyed with the resistivity method
was 10,150 ft, and with the seismic refraction method 16,850 ft.
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Resistivity method

Different types of rock possess different electrical
resistivity. Hard, non-porous, unweathered rocks have a high
resistivity. Shearing and fracturing produce localised weathered
zones which, because of the resultant increase in the water content
and salinity, have a low resistivity, As a rule it may be said that
the resistivity of a rock is approximately inversely proportional to
the product of porosity and the salinity of the pore solutions.

In the Wenner method of resistivity surveying, which was
used in the present investigations, four electrodes equally spaced in
a straight line are moved along a traverse and resistance readings
are taken at consecutive stations.

The instrument used was a Megger Berth Tester. This is a
low-resistance meter, manufactured by Evershed and Vignoles, London,
with scales 0 to 3, O to 30, O to 300, and O to 3000 ohm.

,

Seismic method 7

The seismic method of exploration depends on the contrast
between the velocities of seismic waves through different rock format-
ions. Hard, unweathered rocks have higher velocities than their
weathered counterparts, while these in turn have higher velocities than
soil gnd unconsolidated deposits.

Detailed descriptions of the seismic method have been given
in previous reports to the Commission (Polak and Moss, 1959).

The equipment used in the seismic survey was an S.I.E.
12-channel refraction seismograph with T.I.C. geophones of a natural
frequency of about 20 cycles per second to record longitudinal waves,
and a three—-component geophone to record longitudinal and transverse
waves.,

4, RESULTS

The results of the geophysical surveys are shown on Plates,
4 to 90

Interpretation of resistivity data

Plate 4 shows the resistivity profiles along Traverses 4,
X, C; Dy E; and F, Two profiles are shown on each traverse, one
with 50-ft electrode spacing, and the other with 100-ft spacing.
The depth of penetration of the current applied is approximately the
same as the electrode spacing. Therefore by using, for instance; a
50-ft electrode spacing in resistivity traversing, changes in
resistivity within about 50 £+ of the electrode, either laterally or
at depth,; will affect the resistivity profile.



High values of apparent resistivity indicate zones where
the dolerite crops out or comes cloge to the surface; lower apparent
resistivities indicate thicker overburden or deeper weathering.,

These relations are well illustrated by the correlations between the
depth to bedrock from drilling data and the corresponding resistivity
measurements with 100-ft electrode spacing. On graph "A", inget on
Plate 4, the depth plotted is that of the top of the sound rock as
mentioned on the Commission's drilling logs. On graph "B" the
interpretation of the depth to the bedrock was reconsidered on the
basis of full core recovery. Both interpretations are indicated on
the drilling logs on Plate 3 by the capital letters A and B, The
correlation coefficient of curve "B" is 0.87. Tho resistivity
measurements seem to indicate the overburden thickness fairly well,
with a standard error of 12 ft.

Depth determination from seismic data

Longitudinal wave vélocities for the various rock types at
the dam site are shown in Table 1.

TABLE 1
Rock type Seismic velocity in ft/sec
Soil 1000
Scree material and completely weathered 2000 to 3000
_ dolerite
Very weathered and slightly weathered 5000 to 11,000
dolerite
Slightly weathered to massive unweather—- 11,000 to 18,000

ed dolerite

On Plate 3, seismic velocities found near the drill-holes
are shown on the drilling logs. The capital letter "S" indicates the
top of the unweathered dolsrite as found from the seismic data.

‘ Plates 5 to 9 show the interpretation of tho seismic
results in the form of profiles,

Plate 9 inset shows a correlation between the depth to
bedrock from drilling data (capitel letter "A" on Plate 3), and the
thickness of ovorburden determined from seismic work, The correlation
coefficient is 0,91, and the standard error in the seismic depth
determination is 4 ft.

Dynamic properties of rocks

Teble 2 shows the values of longitudinal and transversse
velocities at the dam site, where they were recorded together. A
density of 2.9 g/c.c. was accepted for dolerite. The dynamic
properties of rocks were then calculated (see Polak and loss, 1959),



4.

TABLE 2
suavion o, Ammmvslonity | Ime Iolsarls Yol s in
long. trans.

G22 12,800 7100 18,000 0.275 9,1 6,8 3.6
H26 7600 3900 16,000 0.32 8.13 T.7 . 3.2
H22 8300 4300 19,000 0.30 10.2 8.6 4.0
18 7400 4200 '18,000 0.27 12.5 9.1 5.0
I14 16,800 9000 18,000 0.30 9.3 1.7 3.6
I24 10,600 5600 18,000 0.30 9.3 TeT 3.6

J25 6000 3400 17,000 0.32 9.08 8.5 34

Notes to Table 2.

(a) Apparent velocity was calculated by dividing the
distance between the shot and geophone by the
travel time of the wave.

(v) The travel time includes the time in overburden,
therefore the Poisson's ratio for low apparent
velocities (thick overburden or short shot distance)
will be higher than the true Poisson's ratio.

(¢) An error in assumed density of 0.1 g/c.c. would lead
to an error of 4 per cent in the calculated value of
Young's modulus.,

5. CONCLUSIONS

The geophysical survey provided information on the depth
to @ bedrock at¥dam site. The overburden consists of soil, scree
material, and completely to partly weathered dolerite, The over-
burden is 110 ft thick near Station D6, The bedrock consists of
dolerite, partly jointed and weathered along the joints,
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