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SUMMARY 

This Record describes seismic refraction and magnetic
surveys on the Wilmot Power Development scheme of the Hydro—Electric
Commission of Tasmania. The purpose of the surveys was to
determine the depth to bedrock, the nature of the bedrock, and
the nature of the overburden, on the three units of the scheme,
viz, the dam site, the inlet tunnel portal, and the outlet tunnel
portal and penstock.

On the dam site the bedrock is Ordovician Moina Sandstone,
in which the seismic velocity is 12,000 to 13,000 ft/sec.^The
maximum depth to bedrock as estimated by the seismic work is 73 ft.

On the inlet tunnel portal the bedrock is Ordovician
Gordon Limestone with a velocity of 10,000 to 13,000 ft/sec.
The maximum estimate of depth to bedrock is 181 ft.

On the outlet portal and penstock the bedrock is Moina
Sandstone in which the velocity is 9000 to 14,000 ft/sec, The
maximum estimate of depth to bedrock is 26 ft.

A value of Young's modulus of 5 x 106 lb/in2 was
determined for the Moina Sandstone on the dam site. The drill
hole and seismic determinations of the depth to bedrock. have been
compared, and the discrepancies are discussed,



1.^INTRODUCTION

The Wilmot Power Development is a part of the Mersey/
Forth/W ilmot Power Development scheme of the Hydro—Electric Commission
of Tasmania.

The Commission proposes to erect a dam on the Wilmot River
just below the junction of the Iris River with the Lea River (approx.
co—ordinates 406893 on the Burnie sheet of the Australia four—mile
series, see Plate 4). The impounded water will flow through a
tunnel into the Forth River, where a power station will be erected
(approx. co—ordinates of the power station location are 412892).
The water will be used in several power stations along the Forth
River (Cethana, Barrington, Paloona).

In response to an application from the Commission, the
Bureau of Mineral Resources, Geology and Geophysics carried out a
geophysical survey to determine the nature of the overburden and
bedrock and the depth to the bedrock on the sites for the dam,
the inlet and outlet portals of the tunnel, and the penstock line.

The surveys were made between 27th February and 30th •
March 1961. The geophysical party consisted of E.J. Polak (party
leader), D.J. Harwood (geophysicist), and J.P. Pigott (geophysical
assistant). The Commission provided additional assistants and
carried out a topographical survey along the traverse lines.

Table 1 shows the total length of the traverses surveyed
by the two geophysical methods.

TABLE 1 

Length of traverses (ft)

Location
Seismic^Magnetic 

Dam site^ 4300^2200

Inlet portal site^ 6500^6500

Outlet portal & penstock site^4700^1200

Total^15,500^9900

2.^GEOLOGY

The geology of the sites was mapped by Commission
geologist Paterson (1960). The general geology shown on Plate 1
is based on the official map of the Geological Survey of Tasmania.
The stratigraphy of the area is shown in Table 2.
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TABLE 2^(after Paterson, 1960)

Rock typ 

Quaternary^ Alluvium

Tertiary^ Basalt

Ordovician^ Gordon Limestone
Moina Sandstone

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

As used in this Record, the term 'bedrock' refers to
unweathered rook, including jointed rock, in a refractor with the
highest recorded seismic wave velocity. The term 'overburden'
refers to liver gravel, clay, talus material, and completely to
partly weathered rock, all with a seismic wave velocity of less
than 8000 ft/sec.

3.^METHODS AND EQUIPMENT

Seismic 

The seismic method of exploration depends for its
success on the contrast between the velocities of the seismic
waves through different rock formations.^Seismic velocities
are greater in hard, unweathered rocks than in weathered rocks;
the seismic velocities in soil and unconsolidated deposits are
less than in weathered rocks. The 'method of differences' was
used for traverses along the slope, but 'broadside' spreads were
used on steep banks. A detailed description of the methods has
been given in a previous report to the Commission (Polak and
Moss, 1959).

The equipment used in these surveys was an SIE 12—channel
refraction seismograph, and TIC geophones with natural frequency of
20 c/s.

Magnetic

The measured magnetic intensity at any point on the Earth's
surface is affected by the magnetisation of subsurface rocks. The
direction of magnetisation of the rocks is the resultant of two vectors,
namely an induced magnetic intensity vector in the approximate direction
of the Earth's magnetic field, and a remanent magnetic intensity vector,
which may be in any direction. Magnetic measurements can, in some
areas, indicate such features as faults or boundaries between formations.

A Watts vertical force magnotic variometer was used in the
investigation.
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^

4.^DAM SITE

Geala (Plate 2)

The dam site is located on the Wilmot River below
. the junction of the Lea and Iris Rivers (Plate 1).^The valley
is narrow with steep sides. Eight drill holes had been put
down to investigate the condition of the bedrock.

Drilling results show that the bedrock is Ordovician
Moina Sandstone consisting of bands of hard quartzite interbedded
with siltstone and sandstone, closely jointed and weathered at
joints.

The right bank (looking down—stream) of the river is
covered with talus material, except for the rock outcrop near

The left bank of the river consists of rock outcrops.
River gravel is found in the river and forms a low river—terrace
on the right bank.

Results 

The seismic velocities recorded in the dam site area
are shown in Table 3. They are interpreted in terms of the
geological formations as known from drilling and outcrops.

TABLE 3 

Seismic velocity (ft/sec)^Rock te

1000 to 3000^Soil, talus material, and
very weathered rock

7000 to 8000^Weathered rock

^

10,000 to 13,000^Bedrock

The bedrock velocities measured on this site are higher
than those at the Barrington (Devils Gate) dam site (Polak, 1962a),
suggesting that the rock here is less fractured and jointed.

The depths to bedrock were calculated by the use of
apparent velocities obtained from weathering spreads. The depths
thus calculated are shown on Plate 3. Table 4 compares the depths
to bedrock obtained from drilling with the depths calculated from
seismic data.

For a bedrock (on Traverse M) with velocity of about
13,00 ft/sec the velocity of the ground roll was found to be
6500 — 500 ft/sec. Assuming a density of 2.60 g/cm 3 and
disregarding a small correction caused by a thin weathering layer,
this w9uld gixe a Young's modulus of between 4 x 106 and
5 x 10° lb/in'.



Conclusions 

The overburden on the dam site consists mainly of
river—terrace material near and in the river, of talus material
on the right bank of the river, and of jointed and fractured rock
of 7000 to 8000—ft/sec seismic velocity. The depth to the
7000 to 8000—ft/sec layer is less than 10 ft wherever measured
by drilling or seismic clerk.^Depending on the type of dam,
this 7000 to 8000—ft/sec layer may be good enough as a foundation
rock if grouting or a similar technique is used. The maximum •
depth, as estimated by the seismic work, to rock with a pismic
veloc4y of 13,000 ft/sec, and Young's modulus of 4 x 10° to
5 x 10° lb/in2 , is about 73 ft, near station L 10.

4 .
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TABLEA

Drill hole . No.i^Drilling Results

Depth

Seismic Results
Station No,

Rock trpe De;th^Velocity

4531

440
Talus material

Hard quartzite and sandstone
with weathered joints

as above — less weathered

Total depth 81 ft

ft^(ft) ^(ft/sec)

0 — 3^0 - 6^3000

3 - 37'^6-28 ̂8000

37 -^28 -^11,000

4532 Quartzite, moderately jointed, 0-25^8000
J5 slightly weathered 0 —^25 —^12,000

Total depth 50 ft

4533 Hard greywacke, mudstone, silts-tone, 0-33 8000
J6 moderately jointed, joints stained 0 - 33 - 13,000

Total depth 100 ft

4534 Hard quartzite, sand — siltstone, 0-20 8000
M1 0 moderately jointed, joints stained 0 — 20 — 13,000

Total depth 102 ft

4535 Hard sandstone, moderately jointed
J10 joints stained 0-17 ̂0-38 8000

Hard quartzite as above 17 — F 38 — 13,000

Total depth 107 ft

4536 Medium hard sandstone 0 - 18 7000
K9

with vugs 0-^18 - 13,000

Total depth 51 ft

4537 Talus material 0 - 10 0 — 8 3000
K5

Hard greywacke, sandstone 10 — 29 '^8 - 30 8000

Hard greywacke, quartzite 29- 30 - 13,000

Total depth 50 ft

4538 Talus material 0 - 4 0 - 6 3000
F12 Weathered sandstone 4-10 6-23 8000

Quartzite, moderately weathered 10 —^23 — 11,000

Total depth 75 ft

Note to Table 4 g
^

Seismi depths have been corrected to the direction
of the drill hole.
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5. INLET PORTAL

The water impounded in the lake above the dam will reach the
Forth River trough a tunnel, The inlet to the tunnel will be
located near the Oil Moina Bismuth Mine (Plate 1).

Plate 4 shows the geology and the geophysical traverses.
The area near the Iris River is covered with alluvium, and the
slopes are covered with basalt and conglomerate talus material.
Near station C6 is a mall outcrop of Gordon Limestone.

The alluvium consists mainly of sand and clayey sand with
quartzite and sandstone boulders. In drill hole DDH 4543 near
B17 the very low core—recovery to a depth of 83 ft was interpreted
as indicating the presence of alluvium to this depth. This section
may possibly include some weathered bedrock. In DDH 4539 near A18
the alluvium is 53 ft thick. Along the slope the talus material
consists of quartzite boulders and weathered basalt mixed with clay.
In the vicinity of the drill holes the bedrock consists of jointed 9

medium—hard limestone with bands of sandstone and mudstone l and
clay—filled cavities. The talus material covering the slopes
suggests that farther east from drill holes DDH 4543 and DDH 4539
there is a rock type different from the limestone formation.
This formation is probably the Ordovician Moina Sandstone.

Results 

Table 5 lists the recorded seismic velocities of the inlet
portal area together with an interpretation of these velocities
in terms of rock types. The interpretation is based on outcrops and
drilling information.

The 10,000 to 13 9 000—ft/sec bedrock may represent either a
limestone or a sandstone.^If it represents a limestone, the low
velocities suggests that the limestone is moderately to highly
porous (Polak, 1962b).

TABLE 5 

LILaaL1.211-21ilL (ft/sec)^E2c1c---1322_

1000 to 1500^Soil with occasional boulders

4000 to 5000^Water—saturated alluvium, sand, and clay

7000 to 9000^Weathered rock

10,000 to 13,000^Bedrock

Plates 5 9 6 9 and 7 show the depths to bedrock, as
estimated by the seismic work, in the form of cross—sections.

. Table 6 compares the depths to bedrock obtained from
drilling with the depths calculated from seismic data.
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TABLE 6 

Drilling Results 

Rock type 

Alluvium

Limestone bedrock

Total depth 89 ft.

Alluvium

Limestone bedrock

Total depth 95 ft.

Seismic Results

Depth^Depth I Velocit
(ft)^(ft)

•

-53^o - 5

5 - 50,^4000

150 - 80^8000

10,500

^0-83 ̂o - 3^l000

^

3-49 ̂4000

^

83-^49 - 88^8000

^

88 -^10,000

Drill hole No.
Station No.

DDH 4539

Al8

DDH 4543

B17

53-

80-

•

Near DDH 4543 the depth to weathered bedrock from seismic
work is about 49 ft, In drilling, the depth was taken as 83 ft,
but this is based on zero core recovery in the alluvial section,
which may include weathered bedrock as well as alluvium. An
alternative explanation of the discrepancy in the estimated depths
to bedrock could be that the drill stem passed through a limestone
cavity.

Plates 5, 6 1 and 7 show also the magnetic profiles along
the traverses. The magnetic values increase towards the east.
This increase may result from any combination of the following
factors

(1) Change of character of overburden. The overburden
may contain an increasing amount of basalt stones or
stones from the Mbina Sandstone.

(2) The weathered bedrock may contain remnants of weathered
basalt.

(3)^The bedrock in the eastern part of the survey area may
not consist of limestone, but of Moina Sandstone r whose
weathered products are also found in the talus material
covering the limestone.

The geophysical data suggest the presence of a possible
fault or boundary between limestone and Moina Sandstone, passing
approximately through stations B30, E6, and A34 (Plates 5, 6, and 7).

Conclusions

The maximum thickness of overburden estimated by the
seismic work is about 181 ft near E6. There is an indication
of a possible fault or shear zone crossing the area. The bedrock
in the western part of the area consists of limestone; in the
eastern part the bedrock is possibly Ordovician Moina Sandstone.
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6. OUTLET PORTAL AND PENSTOCK LINE

The portal and penstock line are located on a steep
slope over—looking the Forth River Gorge at Cethana. Plate 8
shows the traverse -elan and the geology. Eight drill holes
have proved that the bedrock in this area consists of hard
quartzite interbedded with sandstone, siltstone, and claystone.
The bedrock is closely jointed; the joints are slightly
weathered. The beds dip 35 to 60 degrees towards the east;
in drill hole DDH 4549 the foliation dips 70 to 90 degrees.
The area is covered with talus material. The steep slope
of the terrain prevents excessive accumulation of talus material,
and the greatest thickness found by drilling is 11 ft in DDH 4545.

Results 

Table 7 gives an interpretation of seismic wave velocities
in terms of rock types, as shown by drillers' logs.

TABLE 7 

Seismic velocityi (ft/sec)

1000 to 2000^ Talus material

5300 to 6000^ Weathered rock

9000 to 14,000^Quartzite, sandstone, siltstone,
closely jointed, joints stained.

The velocity in quartzite on this site is lower than
that previously found for similar rocks at other dam sites in

. Tasmania (Polak, 1957). This fact may be explained by the following
mechanism. When overlying rock was removed by erosion, the pressure
in the remaining rock decreased, with the result that the joint planes
opened up.

Plate 9 shows the seismic cross—sections. Table 8
compares the depths obtained from drilling with the depths calculated
from the seismic results.
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TABLE 8

Drill hole No. Drilling Results

Depth

Seismic Results
Station /To.

Rock %jet Depth^I Velocit

4540
MO

Weathered quartzite

Bands of sandstone, quartzite,
and claystone, closely jointed,
thinly weathered

Total depth 54 ft.

(ft)

0 - 13

13 -

(ft)

0-18

18 -

 6000

10,000

4541 Talus material o - 3 o - 8 6000
B10 Weathered quartz sandstone 3 - 5

Hard chert, quartzite,
conglomerate 5 - 8 - 14,000

Total depth 50 ft.

4542 Hard quartzite moderately 0 - 13 6000
B20 jointed, limonite stained 0 - 13 9000

Total depth 45 ft.

4544 Thinly bedded, sheared weathered 0 - 2 1000
A23 sandstone 0 - 29 2 - 23 6000

Hard quartzite, jointed 29 - 23 - 11,000

Total depth 51 ft.

4545 Talus material 0 - 11 0 - 12 3000
3330 Weathered quartz sandstone 11 - 18 12 - 9000

Quartzite jointed, joints open 18 -

Total depth 50 ft.

4547' Weathered quartzite 0-23 0 -.10 6000
G5 Quartzite, moderately jointed,

joints stained 23 - 10 - 10,000

Total depth 100 ft.

4549^Hard sandstone and quartzite,
A19^sheared, thinly weathered 0-23 6000

23 - 13,500

Total depth 52 ft.

Note to Table 8 : Seismic depths have been corrected to the
direction of the drill hole



Conclusion ,

The overburden consists of talus material and weathered
rock, and the maximum estimated thickness of 26 ft (seismic deter-
mination) occurs at the bottom of the slope, near A25. Bedrock
velocities of 9000 to 14,000 ft/sec indicate that the bedrock is
jointed and weathered at the joints.
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