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ABSTRACT

The results are given of seismic refraction
and magnetic surveys carried ouf in response to an
application from the Hydro~Electric Commission of Tasmania
for an investigation of proposed dam sites on the Huon River,

The purpose of the surveys was to determine
the thickness and nature of the ovegrburden and the nnture
- of the bedrock. Seismic results indicate that the over-
burden is up to 9% ft. thick. It consists of seree, talus,
river sands, gravel, clays and decomposed and wenthered
dolerite. The bedrock consists of jointed and unwenthered
dolerite.

It is estimnted that the thickness of the
overburden has been calculated with an error of no more

than 20 per cent.

(111)



Geophysical Investigatlion of the Huon River

Damsites, Tasmanla,

ls INTRODUCTION.

The Hydro-Electric Commission of Tasmania proposes to construct
a dam on the Huon River above its junction with Frying Pan Creek,
approximately 12 miles upstream from Huonville (Plate 1), The dam
1s part of & hydro-electric gscheme to provide additional power for
Hobart and south-eastern Tasmania,

Five possible sites for the dem were chosen by the Commission
for investigestion. No. 2 site is the furthest upstream, and downstream
from the No.2 site are Nos, 4, 1, 5 and 3 in that order, Some trial
pits were sunk to determine the nature and thickness of the overburden,

In response to an application from the Commission, the Buteau
. of Mineral Resources, Geology and Geophysics, carried out a geophysical
survey to determine the nature of the overburden and bedrock and the
‘depth to bedrock at the four lower damsites.

As used in this report, the term "bedrock” refers to unweathered
(but including jointed) dolerite in which the velocity of the seismic
waves exceeds 8,000 ft/sec., The term "overburden" refers to river
sands,. gravels, clays, scree, talus and completely and partly weathered
dolerite, all.with seismic velocities less than 7,000 ft/sec.

Selsmic refraction and magnetic me thods were used. The survey
was made between December, 1956 and February, 1957 by a geophysical
party consisting of E,J. Polak, geophysicist, and J. Xronenburg,
geophysical assistant, The Commission provided additional assistants
and carried out a topographical survey -along the traverse lines, the
lay~out of which is shown on Plate 1.

24 GEOLOGY

The geology of the area has been described by Ford (1956),
and a detalled geological examination of the damsites was made by
McIntosh Reid, Carey (1950) and Hale (1957a). A map based on the
results of the geological investigations is.shown on Plate 2,

’ The main rock in the area is dolerite, probably of Jurassic
- age (Ford, 1956). The dolerite crops out in several pleces in the

river bed, It also crops out on the sbpe above the right (south)

bank of the river between traverses C~C! and B-B! and near traverse J=J!
on the left bank of the river, The dolerite which crops out in the
river bed is sdlid and relatively unweathered, but jointed. The
direction of the jointing is shown on Plate 2, The dolerite which
crops out higher up the slope is highly jointed and weathered. Else-~
where the dolerite 1s covered by one or more of the following materials,

(a) River terrace material, This material is found on the left
bank of the river in, snd down stream from, the mouth of Rocky
Creek, and consists of sand, clay and boulders.

(b) River sands, gravels and clays. This material is found on the
Teft bank of the river upstream from the Jjunction with Rocky
Creek, It is similar to the river terrace material but 1s more
recent and does not include as many boulders,

(c) Seree., This material is found on the steep slopes'of the
right bank of the river and consists of boulders with a little

clay.

(d) Talus, This material is found on both banks of the river
on relabively steep slopes. It consists of soil and dolerite
blocks of various sizes. It 18 believed that the weathering
of the dolerite is more advanced under the talus than under

4
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‘the scree (Hale 1957b),.

(e) Completely weathered dolerite., This material covers the top
of the hill on the right bank of the river and the hill
nortd of traverse M=-M'! on the left bank. It 1s in situ.
Geological examination in the tri#&l pits revealed that the
sub~goil, under a layer of river sands, gravels and cley,
consists of weathered dolerite. The weathering is complete
4t the top of this layer, and below the completely weathered
dolerite are boulders of dolerite in a clay-like matrix
(Carey, 1950), :

3. METHODS AND EQUIPMENT

Selsmic refraction and magnetic methods were used,

As Seismic method,

The selsmic method of exploration depends for its success
on the contrast in the velocity of the seismic waves through different
rock formations. Hard, unweathered rocks have higher velocitles
than their weathered counterparts, and these in turn have higher
velocities than soll and unconsolicdated deposits.

The method of differences was used (Heiland, 1946, p.548);
12 geophonés were used per spread and the following types of spread
were shott=

(L)“Weathering spreads. These were used to obtain seismic wave
velocitles 1n, and the thickness of, near-surface layers.
Geophone interval was 10 feet and shot polnts were 5 and 50
feet from both ends of the -spread. ‘

(11) Normal spreads. The geophone interval was 25 or 50 feet
and shot polnts were 25 feet and 300 to 400' feet from both
ends of the spread.

(111) Broadside spreads. This type of spread was used on steep
- slopes., Geophones were spaced at 25-foot intervals and shot
points were 200 feet from the spread along a line approximately
perpendicular to the spread from its mid~point.

Veloclty tests were carried out in three test pits. Shots
were fired at the bottom of the pits and the resulting vibrations
were recorded by geophones at the surface. From the recorded seismic
travel times, velocities of propagation were calculated.

The equipment used in the survey was a Century 12«
channel portable refraction seismograph (Model 606), with Technical
Instruments Co, geophones of natural frequency about 20 cycles per
second.

Be Magnetle Method.

The measured magnetic intensity at any point on the
earth's surface is malnly the resultant of two vectors, namely an
induced magnetic intensity vector in the approximate direction of
the earth's magnetic fileld and a remanent magnetic intensity vector
inherent in the rock, which may be in any direction. It is believed
that, in Tasmania, this direction 1is nearly vertical. Magnetic
maasurements can, in some sasreas, indicate such features as faults
and boundaries between near-surface formations and it i1s sometimes
possible to obtain rough depth estimates from such measurements.

In the survey of the Huon river dam sites, a Watts
vertical magnetic force variometer was used, Stations were spaced
50 feet apart along traverses and additional -stations were occupied
be tween traverses to assist in the plotting of magnetic contours,
Five hundred and sixty-four magnetic stations were occupleds



- 3 -
4, RESULTS

A, Selsmic

Compressional wave velocities for the various rock types
at the Huon River dam sites are given in Table 1,

TABLE 1,
Rock Type Seismic velocity (ft/éec.) Estimated value for
Young Modulus (c.g.s
Units).
Soil 800 to 1,000
River terrace 1,000 %o 2,000
material
River sand, gravel 1,400 to 2,200
and clay
Scree 2,000 to 2,100.
Talus 2,200 to 3,500
Comple tely :
weathered dolerite 2,500 to 3,500
Partly weathered 3,500 to 7,000 - %o 0.98xldu'
dolerite :
Jointed dolerite 8,000 to 13,000 15 343101 %0 3,3x10L
Unweathered and 15,000 to 19,000 4.7x10% to 7,8x10l
unjointed '
dolerite

The seismic velocity in river sand, gravel and clay was
de termined on traverses E (stations 277 to 279), H (stations 218 to
220) and K(stations 335 to 337}, and in the test pit on traverse E,
Th? velocity in the test pit (including the soil layer) was 1,330
ft/sec,

The selsmic velocity in the scree was determined on traverse
C (stations 179 to 181) and O(stations 54 to 56).

. The seismic veloclty in the talus was determined on traverse
G(stations 62 to 68), J(stations 258 To 260) and L(stations 296 to 298
end 286 to 288)., The veloclty survey in the test plt near station
105 on traverse R indicated an average veloeity of 1,800 ft/sec. in
talus overlein by soil; sllowing for the velocity in, and the thickness
of, the soil, this indicates a velocity of about 2,200 ft/sec., for the
talus,

The velocity in completely weathered dolerite was determined
on traverses A(stations 109 to 111;, B(stations 29 to 31), C(stations
186 to 188), D(stations 157 to 159), E(stations 163 to 165) and R
(stations 86 to 88),

The seismic velocity in partially w eathered dolerite
was determined on traverse O at stations 54 to 56 a@s 5,600 1t/sgC., On
traverse P at stations 126 to 128 as 6,800 ft/sec.,, on traversewat
stations 11 to 13 as 4,800 ft/sec., and on traverse R in the test
pit near station 105 as 3,500 ft/sec,
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The veloclty recorded in the test pit was measured beneath
the talus, and is lower than that usually found on outcrops. .This
finding fgrees with Hale's statément (1957b) that dolerite underneath
talus is more weathered than on dolerite oubcrops,.

Dolerite with compressional wave velocities of about 8,000
ft/sec. is interpreted as jointed dolerite. Jointed dolerite is
anlsotropic for selsmic wave propagation. It has a higher velocity
parallel to the jointing than at right angles to it. The rock may be
slightly weathered along the joints but general opinion is that this
rock is strong enough to be used as foundation rock.

The refractor showing the highest velocity was identified
as unweathered dolerite,

Assuming a density of 2.8 and a Poisson's$ ratio of 0,28
(Birch, Schairer and Spicer, 1950), Young's Modulus values for the
dolerite at the Huon river damsite were calculated from seismic
velocities, and are included in Table 1,

Variations in Poisson's ratio of £0,05 result in a variation
of about 15 per cent in Young's Modulus, all other -factors remaining
constants The values of Young's Modulus shown in Table 1 could be in
error by #30 per cent, "

- The depth to bedrock, as indicated by the seismic results, 1is
shown on Plates 3 and 4 in the form of profiles, and on Plate 6 as a
contour map. The following are the principal features to be noted :~

(1) Jointed dolerite crops out in and near the river bed, On the
steep banks, the thickness of overburden is small (10 to 30
feet) and has little variation. In general, the. thickness
of overburden increases towards the top of the valley slopes
and has 2 maximum value of 94 feet near station 159 on
traverse D-D! (Plate 3),

(11) On the left bank of the river, the thickness of overburden
is less cast of Rocky Creek (see profiles for traverses A,
B and C on Plate 3) than it is immediately to the south=
west of Rocky Creek. However, 1t is relatively small on
the left bank along traverse G from station 202 to station
214,

(1i1) Shear zones are characterised by a local thickening of the
overburden and lower seismic velocities in the sheared un-
waathered rock below the overburden, Possible shear zones
are indicated on Plate 6, However, because the geophone: -
interval was 50 ft., and because many shear zones are relatively
narrow, the widths of the shear zones could not be measured
accurately and those which are less than 50 ft. in wldth may
have: been missed.

It is considered that errors in the determination of over-
burden thickness do not exceed 20 per cent,

B. Magnetic.

; The results of the magnetic survey are shown on Plates 3 and
4 ag profiles and on Plate 5 as a magnetic contour map with a contour
Interval of 100 gammas, -

The following interpretation is qualitative. It has been
assumed that, if the dolerite 5ill can be considered s @& horizontal
sheet of uniform thickness with an overburden of uniform thickuess,
then the measured vertical magnetic intensity (caused by an induced
magnetisation and a remanent magnetisation vector) is also uniform.
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The anomelies may therefore be ascribed to:-

(1) variation in the thickness of the dolerite sheet caused
by a structural feature such as a fault, or a local thinning
or thickening of the dolerite,

(11) Change im thickness of the overburden as a result of
we athering and the accompanying effect of demagnetisation.

(111) Topographical terrain effects, although these effects rarely
exceed 50 gammas (Heiland, 1946, p.376). As the observed
anomalies are of the order of 500 gammas or more, the terrain
effect of the valley may be disregarded,

The magnetic pattern shows a major minimum axis which colncides
approximately with the axis of the valley. The values also decrease
down stream., No explanatlon for this pattern can be given at present.
However, it may be that the river follows shear zones in which the
magne tite concentration is lower than it is 1in the surrounding rock,

Alternatively, the river may have cut into a thin dolerite
. 8111, This would result in a vertical magnetic intensity pattern
similar to that shown on Plate 5., ' However, it is not known whether
the dolerite sill is thin, and it is felt that the qualitative
Interpretation is not sufficiently reliamble for such a deduction to
be made,

' On profile A-A' near station 371, on B=B!' near station 368,
and on C-C! near station 345, (see Plate 3) the magnetic profiles
show a steep upward trend towards the south. This could be due to
veriations In the magnetite content, or possibly to a fault in the
river bed with easterly strike, also assuming,a relatively thin
dolerite sill, ] .

The magnetic minimum between the intersection of traverses
H and F, and traversesY and G (see Plate 5) can be explained by a
weathered shear gone, This interpretation is confirmed by the seismile
data. The magnetic minimum coinciding with Rockg Creek (see Plate 5)
appears to continue on the southern bank of the Huon River, This
minimum could be explained by a shear zone in which the content of
magnetliec minerals 1s less than it is in the surrounding rock.

e B CONCLUSIONS

‘ The geophysical survey provided information on the depth’
to the bedrock at possible dam sites on the Huon river, The over-
burden consists of soil, sand and gravel and decomposed and weathered
dolerite, and attains a meximum thickness of 94 ft, The bedrock
consists of dolerite, partly jointed and weathered along the Joints.

The seismic survey indicated that the thickness of the
overburden in general incrcases upstream from Rocky Creek especially
on the left bank of the river but decreases again towards traverse
. G=G', The increase in thickness is accompanied by a higher degree of
decomposition of the overburden, indicated by a decrease 1n seismic
. velocities, :

The positions of some shear zones have been eatablished from
selsmic and magnetic evidence,
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