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Details and results are given of seismic refraction surveys carried
out in response to an application from the Hydro-Electric Commission of
Tasmania to investigate proposed dam sites on the Mersey River and the
penstock line in the Lemonthyme Creek.

The purposes of the survey were to determine the depth to bedrock
and the nature of bedrock and overburden. The overburden consists of soil)
scree material) gravel) and weathered rock. The bedrock is quartz-mica
schist of Cambrian age. Seismic velocities of 10)000 to 17)000 ft/sec were
recorded in the bedrock.
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1. INTRODUCTION

The Hydro-Electric Commission of Tasmania proposes to construct
a dam on the Mersey River below its junction with the Fisher River, the
impounded water to be taken by a tunnel to the Forth River valley where a
power station is to be constructed.

Two possible sites for the dam were chosen by the Commission for
further investigation, the up-stream site being called "Below Fisher" and the
down-stream site the "Martha Creek" (See Plate 1). The outlet of the tunnel
will be in Lemonthyme Creek.

In response to an application from the Commission, the Bureau of
Mineral Resources carried out a geophysical survey to determine the nature of
the overburden and the bedrock and the depth to the bedrock on the two
dam sites on the Mersey River, and on the penstock line in the Lemonthyme Creek.

As used in this report, the term "bedrock" refers to unweathered rock,
including jointed rock, in a refractor showing the highest recorded seismic
wave velocity. The term "overburden" refers to river gravel, clay, scree
material, and completely or partly weathered rock, all with a seismic wave
velocity less than 8000 ft/sec.

The seismic refraction method was used. Tests were made to ascertain
whether magnetic and resistivity methods might also be applied) but it was found
that data obtained by these methods could not be interpreted.

The survey was made in April and May 1960, by a geophysical party
consisting of geophysicists E.J. Polak (party leader) and M.J.W. Duggin.^The
Commission provided additional assistants) and carried out a topographical survey
along the traverse lines.

Table 1 shows the total lengths of the surveyed traverses.

TABLE 1 

Area Seismic (ft) Magnetic (ft) Rekistivity (ft)

Martha Creek 6000 2000

"Below Fisher" 4500

Lemonthyme 7500 1000 3000

Total 18000 3000 3000

2.^GEOLOGX

The geology of the area has been described by Spry (1958), and is
illustrated in Plate 1. A detailed geological examination of the dam site
has been made by S.J. Paterson; his results are shown on Plates 2 and 5.

The stratigraphy of the area (after Spry) is shown on Table 2.
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TABLE 2

Group Bock Type 

Pleistocene

Tertiary

Jurassic

Permian

Precambrian Dove Group 
Maggts Group
Arm Group 
Fisher Group
Howell Group

glacial till

volcanic breccia, tuff,
basalt

dolerite

conglomerate, sandstone,
siltstone

schist
quartzite
schist
slate and quartzite
mica schist, mica-quartzite,
opartzite

The geology of the individual sites will be discussed in later
sections.

3. METHODS AND EQUIPMENT

3.1 Seismic Method

The seismic method of exploration depends for its success on the
contrast between the velocities of the seismic waves through different rock
formations. Hard unweathered rocks have higher velocities than their weathered
counterparts, and these in turn have higher velocities than soil and
unconsolidated deposits. A detailed description of the method has been given
in the previous reports to the Commission (see Polak and Moss, 1959).

The "method of differences" was used (Heiland, 1946, p.548) for
traverses along the slope, but broadside spreads were used on steep banks.

The equipment in these surveys was an S.I.E. 12-channel refraction
seismograph with T.I.C. geophones of natural frequency of about 20 cycles per
second.

3.2 Marrnetic Mothoci

Magnetic test traverses on the Martha Creek and Lemonthyme surveys
showed that the difference in magnetic :susceptibilities between different rock
types is too small for the magnetic method to be used in bedrock investigations.
The tests were therefore discontinued. A Watts vertical force variometer was
used for the tests.

3•3 Reeiettiaty Method

Constant-spacing resistivity traversing was carried out. along the
Lemonthyme penstock line with a spacing of 100 ft. The rocks along the penstock
line are of very low resistivity and the method did not reveal any worth-while
features.

A "Tellohm" meter with full scale deflections rangeing from 0.03 to
10000 ohm was used.
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4.^MARTHA CREEK DAM SITE

4.1 Location and Geology

The site of the proposed M-rtha Creek dam is approximately 2 miles
down-stream from the junction of Mersey and Fisher Rivers (Plate 1). The
approximate co-ordinates are 419475 on the 4-mile military series.

The dam site is in a deep valley with very steep sides. The main
rock in the area is quartz-mica schist of Precambrian age, belonging to the
Dove Group. This rock outcrops in many places on the site (Plate 2), but
elsewhere it is covered with scree material, and near the river bed, with
gravel. Evidence for the existence of two faults has been found (Paterson, 1959).

The Commission drilled seven diamond drill holes on the dam site.

4.2 Seismic Results 

Plate 2 shows the arrangement of the geophysical traverses. Table 3
gives seismic wave velocities on the Wrtha Creek dam site.

TABLE 3 

Seismic...wave ve).ocities in ft/sec^Rock type

1000^ Soil

3000 to 4500^ Scree material

6000 to 8000^ Weathered rock

13000 to 16000^ Unweathered rock

The depth to bedrock was calculated by the use of apparent velocity
values obtained from weathering spreads. The depths thus calculated are plotted
on Plate 3 for cross-river traverses A, B, and C, where broadside arrangements of
geophones were used. And on Plate 4 the results for traverses El F: and G are
shown; these traverses were calculated using the "method of differences".

It is very difficult to assess the accuracy of the seismic survey
results, especially where the overburden is very thin and uneven. The
Commission conducted a drilling programme in which both vertical and inclined
holes were drilled at each drilling site. This showed that the thickness of
overburden can be very different at points only a short distance apart. Table 4
compares the depths to bedrock as measured from drilling and from seismic data.

TABLE 4

Drill Hole No. Direction Depth of Depth to Drilling
NhathUirle
(from drilling)

bedrock started
(seismic)

5710 Vertical 60 ft 44 ft on outcrop

5712 Inclined 14 27 it^It

5711 Vertical 44 5 It^I!

5714 Inclined 11 5 II^ft

5709 Vertical 41 22 on Talus slope

5715 Vertical 42 32 II^II^II
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4.3 Elastig nropertiep

Table 5 shows the values of longitudinal and transverse wave
7elocities measured together on the 11rtha Creek dam site. The elastic
properties of bedrock were calculated (Polak and Moss, 1959) assuming a
density of 2.7 g/c.c. for quartz-mica schist.

TABLE 5 

Station
No,

Annarent velociti True higAonla
Ratio

Modulus in 1061b/sq.in.
ft sec velocity

Young's Bulk RigidityLang. Trans.

A3 9600 5600 11000 0.24 3.35 2.15 1.34

A13 14200 8500 15000 0.22 4.70 2.8 1.92

B1 9000 5300 11000 0.24 3.35 2.15 1.34

02 12400 7000 13000 0.21 4.20 2.43 1.72

09 10600 6200 13000 0.25 3.90 2.6 1.56

4.4 Conclusions 

The geophysical survey provided information on the depth to the bedrock
at the 11,%rtha Creek dam site. The overburden consists of soil, gravel, scree
material, and partly weathered quartz-mica schist. The estimated maximum thickness
of overburden is 74 ft near station 02. The bedrock consists of partly jointed
quartz-mica schist with a seismic wave v9locity of 11,000 to 16,000 ft/sec, and
Young's Modulus between 3.3 and 4.7 x 100 lb/sq.in.

"BELOW FISHER" DAM SITE

5.1 Location and Geolzgy

The site of the proposed "Below Fisher" dam is approximately 1 mile down-
stream from the junction of the Marsey and Fisher Rivers. Approximate co-ordinates
are 420874 on the 4-mile military series.

The dam site is in a deep valley with very steep sides. The main rock
in the area is the quartz-mica schist of Procambrian age, belonging to the Dove
Group. This rock outcrops in several places (Plate 5) but elsewhere is covered
with scree material, and in two places with terrace deposits of river gravel.

The Commission has drilled 5 diamond drill holes in the area.

5.2 Seismic results (Plates 5, 6, and 7)

The seismic velocities in the overburden of the "Below Fisher" dam site.
are similar to those listed in Table 3 for the M:rtha Creek dam site. The
bedrock velocities range between 12,000 and 13,000 ft/sec, indicating jointed
bedrock of fair quality for dam foundation purposes.

The depth to bedrock (Plates 6 and 7) has been calculated using seismic
velocities obtained by weathering spreads.

Table 6 compares the depths to bedrock as measured from drilling and
from seismic data.
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TABLE 6

Drill hol,e RiEtatian alAbLotf weathUiUg Pftah-ta Drilling
(from drilling) bedrock LIAEISA

(seismic)

5708 Vertical 62 ft 80 ft on talus

5713 Vertical 75 85 It^It

5719 Vertical 40 50 II^It

5720 Vertical 30 25 in river bed
5722 Vertical 56 45 II^ti^11

5.3^•uclusion

The geophysical survey provided information on the depths to bedrock
at the "Below Fisher" dam site, The overburden consists of soil, gravel, and
partly weathered quartz-mica schist. The overburden is up to 77 ft thick
(maximum from seismic determination) near stations 016 and D17.

6. LEMONTHYME PENSTOCK LINE

6.1 Location and geology

The water diverted from the Mersey River will reach Lemonthyme Creek
through a tunnel. From there the water will follow a channel or a pipeline
along the contours to a point near station No. 36 (Plate 8), where it will enter
the penstock. The penstock will convey it to a power station located near the
Forth River. Approximate co-ordinates are 413,876 on the 4-mile military series.

Almost the whole area of the survey is covered with scree material of which
the maximum thickness shown by drilling is 13 ft at DDH 5808. Rock outcrops are
confined to the areas near the outlet of the penstock line, close to the Forth
River, and near the inlet to the penstock. The outcropping rock there consists
of quartz-mica schist of Precambrian age.

In some places scree material lies directly on the quartz-mica schist;
in other places river gravel or glacial deposits lie between the bedrock and
the scree material (see drilling logs, Plate 8).

Table 7 shows an interpretation of the seismic velocities in geological
terms, deduced from dining and seismic data.

TABLE 7,

Seismic velocity in ft.

1000 to 2000

2000 to 4500

4500 to 5000

4000 to 4500

10,000 to 17,000
2300 to 5000

5000 to 16,000

Rock type

Scree material

River gravels

Bedded varves (silt and clay)

Weathered or unconsolidated
tillite

Unweathered, compact tillite

Higaly weathered schist

Weathered to slightly weathered
schist
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The geological cross-sections shown by drill holes DDH 5802 and 5808
suggest that the lovier tillite, apparently protected by varve beds from the
entry of water, would have very high seismic velocities, contrasting with the low
seismic velocity in the upper tillite of DDH 5808. In DDH 5803 the drilling
log does not show a protective layer of varves separating the upper tillite
(of low seismic velocity) from the lower tillite (of high velocity); but as the core
recovery in the relevant drilled section is only 50 per cent, a layer of varves
may have escaped detection.

The depth to the bedrock has been calculated) and is shown on Plates 9
to l l.

Table 8 shows a comparison between the depth to the bedrock obtained
from drilling and seismic data together with the type of bedrock (from drilling).

TABLE 8

Drill hos Dille.atiala Depth to Depth to Bedro* Bedrock

Ea.^' solid rock Bedrock Y-P-1-.1).--t, -1.31D1
(from
drilling)

(seismic)

5802 Vertical 81 ft 86 ft 17000 tillite

5803 Vertical 104 45 10000 tillite

5804 Vertical 26 22 16000 schist

5805 Vertical 27 38 16000 schist

5808 Vertical 60 55 14000 mudstone

5809 Vertical 54 48 15000 schist

6.3 Conclupionp

The geophysical survey provided information on the depth to bedrock on
the Lemonthyme penstock line. The overburden consists of soil, scree material,
gravel, and weathered rocks, and its maximum thickness is 101 ft, near station 135.
The bedrock consists of unweathered quartz-mica schist or ti/lite with high
seismic velocity.
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