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SUMMARY

This Record describes seismic refraction and resistivity-.
traversing surveys carried out at the request of the Hydro-Electric
Commission of Tasmania at a proposed dam site on the Huon River,
up=-stream from its junction with Blackfish Creek.

The purpose of the surveys was to determine the nature and
thickness of the overburden and the nature of the bedrock, The
overburden consists of scree material, sand, soil, clay, and weathered
and recemented dolerite. In many places the seismic velocity in the
weathered and especially the recemented dolerite indicates that these
rocks are of sufficient strength for foundation purposes, Seismic '
results indicate that the overburden thickness ranges from 20 to 316 ft.
Over most of the area, the estimated average overburden thickness is
about 70 to 80 ft, although over about one sixth of the area the
estimated overburden thickness ranges from 130 to 316 ft. The greatest
thickness is indicated on the western bank. The bedrock consists mainly
of unweathered dolerite, although the seismic velocities and drilling
data indicate that the bedrock corresponds, in some instances, to partly-
weathered or recemented dolerite.

It is estimated that the depth to bedrock has been calculated
within 30 per cent.
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1, INTRODUCTION

The Hydro-Electric Commission of Tasmania proposes to construct
a dam on the Huon River up-stream from its junction with Blackfish Creek,
approximately 4 miles up-stream from the village of Judbury (Plate 1).
The approximate co-ordinates of Judbury are 482707 referring to sheet
No., 6 of the Tasmanian State four-mile series.

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 bedrock at the selected dam site, An earlier geophysical
survey (Wiebenga and Polak, 1958) had been made near Frying Pan Crleek
which joins the Huon River about 1 mile up-stream from the Blackfish
Greeck/Huon River junction.

Seismic refraction and resistivity-traversing methods were
applied. The resistivity work was done in the first week of larch 1959
and the seismic work during April 1959. The geophysical party consisted
of D.F, Dyson (party leader), P.E. Mann and B.J. Bamber (geophysicists),
J. Croger (geophysical assistant).

After the preliminary examination of the results the Commission
decided to increase the proposed height of the dam. Therefore a second
survey was carried out by a geophysical party consisting of E.J. Polak
éparty leader), M,J.W. Duggin (geophysicist), and J.P. Pigott

geophysical assistant)., The survey took place in June 1960, This Record
describes both the 1959 and 1960 surveys.

The Commission provided field assistants and carried out
topographical surveys along the traverses (see Plate 1),

24 GEOLOGY

The geology of the general area has been described by
Wictenga :and Polak (1958).

The rock type in the area is dolerite, probably of Jurassic age
(Ford, 1956). The dolerite crops out in several places near the water
level, The remainder of the dam site area is covered with soil, sand,
clay, scree material, and many dolerite ‘floaters'. The area has been
drilled, and drilling logs have been reproduced on Plates 4, 5, and 6,

As used in this report the term 'bedrock' refers to the deepest
recorded seismic refractor. The term 'overburden' refers to soil, river
sands, clay, scree material, and such dolerite as overlies the bedrock.
Inrepresenting the drilling logs in this report,certain criteria have
been adopted to classify the dolerite that overlies the bedrock. The
drilling logs supplied by the Commission are reproduced in Table 1
(see Section 4 Results).  From the description in the drilling logs,
the following classifications have been made:
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(a) Completely~weathered dolerite. Less than 90 per cent core
recovery is the criterion used to distinguish completely
weathered dolerite.

(b) Partly-weathered dolerite. This term refers to dolerite
that has more than 90 per cent core recovery but in which
joints have been described as clay filled; or weathered; or
both.

(c) Recemented dolerite. This term refers to dbi;fife that
has joints filled with calcite and clay minerals.

o Dolerite that is described in category (b) and especially

in category (c) commonly is suitable for dam foundations. The velocity
of the seismic waves is a useful criterion for degree of rock- .
weathering. Rocks in which the velocity of the seismic waves is greater
than 8000 ft/sec have been found in the past by Commission engineers to
be sufficiently rigid to support certain types of engincering structures
(Wiebenga and Polak, 1956). The depth to ‘bedroggLrgqﬁprally'refers to
the depth to completely unweathered dolerite; thisvroc4;gill in many
cases have a greater rigidity than the minimum needed for dam foundation
rock.

3. METHODS AND EQUIPMENT

Detailed descriptions of resistivity and seismic refraction
methods were previously given by Polak and Moss (1959).

The total length of resistivity traverses surveyed was 20,500 ft.
The traverses were surveyed twice, using 100~ft and 50-ft electrode
spacings., A Tellohm geophysical meter manufactured by Nash and Thomson
was useda '

The equipment used on the seismic survey was an SIE 12-channel
refraction seismograph (Type PRO 11~6), with TIC geophones of natural
freguency about 20 c/s. The total length of seismic traverses surveyed
was 32,000 ft.

4. RESULTS

Seismic s
‘%:’ ¥y

Identification of rock types in terms of seismic vef6bities. The
drilling logs have been reproduced on.Plates 4, 5, and 65 Table 1
compares the drilling logs with the seismic results.
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TABLE
Drilling L _ Seismic Results
location "Geological lo Depth (ft) Velocit Depth
o T (To/sec)  (£1)
60'E of C39 Completely-weathered dolerite O - 8 . 1000, 0-4
inglined Weathered dolerite 8 - 20 6000 L - 27
L4 N Less-weathered dolerite -20 - 18,000 _7 -
Total depth drilled 55 ft
LO'E of C28 Partly-weathered dolerite - 0 - 1000 0-3
Vertical Total depth drilled 56 ft 6000 3 - 49
, 18,000 49
4LO'W of CR5 Weathered dolerite 0-10 1000 9 -4
Inclined 48° Recemented dolerite 10 - 6000 4 - 30
N " Total depth drilled 281 ft 17,000 30 -
15W of‘D24 Completely-weathered dolerite O - 3 - 1000 .. . 0 -4
Vertical Recemented dolerite 3 - 2,200 4 - 20
- : 17,000, 20 = 39
Total depth drilled 50 ft _ 20,000 39
130 of Weathered dolerite 0 - 1000 0-3
@5 | 2000 3-173
. Vertical: Total depth drilled 121 ft 5800 - 73 - 130
12,000 130-
J26 Decomposed dolerite 0-5 1000 0 - 4
Weathered dolerite 5-170 1600 L - 65
Unweathered dolerite 70 - 8000 65 ~ 141
Total depth drilled 80 ft 14,000 141
J21-322 Very—weathered dolerite. 0 -7 1600 0 - 50
Vertical Partly-weathered dolerite 74 - 102 . 7000 50 - 91
Recemented dolerite 15,000 91-.
Total depth drilled 149 ft
201S of Very-weathered dolerite 0-5 1000 0-2
J13-J14 Weathered dolerite 5 =« 29 5000 2 - 15
Vertical Recemented dolerite 29 - 69 11,000 15 - 63
Unweathered dolerite 69 - 20,000 63 -
Total depth drilled 76 ft
Jg - J9 Partly-weathered dolerite 0-37 1000 0-2
Inclined - 5000 2 - 25
45°0 Less-weathered dolerite 37 - 12,000 25 - 80
Total depth drilled 229 ft 20,000 80 -
40'S of J2 Completely-weathered dolerite O - 16 1000 0-6
Vertical Weathered dolerite 16 - 53 6000 6 - 42
Unweathered dolerite 12,000 . 42 -

53

Total depth drilled 72 ft

Notes to Table 1

(a) depths in drill holes 203, 211, and 214 have been corrected to vertical,

(b)

(c)

Total depth drilled is measured along the axis of the hodle.

Information relating to inclined drill holes 201) 204, 207, and 208 has
been omitted from the table as these holes are located on positions of
vertical holes.

Drill hole 205 on Traverse D is located between two weathering spreads
that show markedly different seismic velocities in the overburden. Thus
the interpolation given above is somewhat doubtful. A similar state of

~affairs exists near drill holes 210 and 212 on Traverse J.
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Table 2, which summarises the identification of rock types,
is based on Table 1.

TABLE 2

. Rock type Seismic velocity Estimated value for Young's
(ft/sec) modulus
1b/in
Soil, sand, scree
material, clay 800 - 1000
Completely-weathered
dolerite 1600 - 6000
Partly-weathered ) 6
dolerite 6000 ~ 12,000 0.7 - 3.7 x 10
Recemented dolerite 7000 - 17,000 1.0 - 8.1 x 106
Unweathered dolerite 17,000 - 21,000 8.1 13,0 x 106

The valuesof Young's modulus shown in Table 2 have been calculated from
an empirical formula, based on data collected by Birch, Schairer and
Spicer (1950), between the Young's modulus and the seismic longitudinal
velocity. The values of Young's modulus may be considered to have a
maximum possible error of 30 per cent.

Depth to bedrock Plates 4, 5, and 6 show the bedrock cross-—sections
calculated from seismic data. On the eastern bank, the seismic work
indicates that the overburden thickness on Traverses A and B is fairly
uniform. The overburden thins out toward the southern end of Traversc C,
which is near and approximately parallel to the river.

On the western bank, the scismic work indicates a beldt of thick
overburden stretching across Traverses E, F, and G (Plate 5) and
Traverses I and J (Plate 6). In this region the calculated overburden
thickness reaches a value of 316 ft at station F17. The cross-sections on
Plate 5 suggest that this bedrock depression may extend to Traverse D
between D14 and D12. A study of the cross-sections along Traverses By, F,
and G, shows that the bedrock depression is marked by localised lower
seismic velocities in the bedrock. This suggests that the feature represents
a fault or shear zone in which-weathering has penetrated along the

- fractures to a considerable -depthe.

The drilling data presented in Table 1 suggest that the depth
to bedrock obtained from seismic data is accuratc within 30 per cent.

Resistivity

Apparent-resistiyity contour maps over the damsite area are
reproduced on Plates 2 and 3, for electrode spacings of 100 ft and 50 ft
respectively.

On the eastern bank the values of the apparent resistivity

(100 ft clectrode spacing) rise very steeply to a peak of the order of

104 ohm-metres between C26 and C34 (Plate 2). A similar’but smaller
feature occurs between B10 and B16. A comparison is made on Plates 4 and 5
betwecn the bedrock cross-sections calculated from seismic data with

the apparent~resistivity profiles. The very high values of apparent
resistivity on the éastern bank occur in a region where the indicated
overburden thickness is uniformly small (about 30 ft) between stations

C29 and C36,
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On the western bank the apparent resistivity is generally low
(200 to 600 ohmemotros);thc seismic work indicates a large thickness of
'overburden! on this bank. The measured apparent-resistivity
(100-ft electrode spacing) reaches a maximum on Traversc F between F14 and
F8 (see Plate 5). This rise to a meximum is also well-marked in
apparent resistivities using 50-ft electrode spacing. Seismic work
indicates that thc bedrock rises steeply towards the surface from F17 to
105 however, the overburden thickness is still too great for bedrock to
affect the resistivity measured with 100-ft clecctrode spacing. This rise
to a peak value in the apparent resistivity probably corresponds to the
presence of partly wecathercd or recemented dolerite near the surface. This
may correspond to the material with velocity of 8000 ft/soc found at a
depth of 51 ft near station Fi4.

5.,  CONCLUSIONS

The geophysical survey provided information on the depth to
bedrock at the dam site. The 'overburden', i.c. all the material above
the deepest recorded refractor, consists of soil,; sand,; clayy scree
material, completely and partly-wcathercd dolerite, and rccemented
jointed or fractured dolerite; its maximum thickness estimated by the
seismic work in the area is 316 ft at Station F17.

On the western bank there is a very great thickness of
'overburden'; scismic work indicates thaty; in an area of about 500 ft by
1000 ft, the 'overburden' thickness ranges from 130 ft to 316 ft. Over
the remainder of the area surveycd, the scismic estimates of 'overburden'
thickness range between 20 ft and 130 ft, with the average thickness
between 70 £t and 80 ft. On the castern bank, the great thickness of
'overburden' indicated by seismic work is probably associatcd with a
fracturcd or sheared zonc.

The resistivity work was uscful on the eastern bank where high
values of apparent resistivity werc recordcd toward the up-stream end of
Traverse C. This supports the scismic results which indicate a thinning of
Yoverburden' in this region. The resistivity work on the eastern bank
is probably no guide to basemcnt conditions because the depth to bedrock
is mostly.in excess of 100 ft.

In using these results to assist in the selection of a dam site
it is stressed that the 'overburden' probably includes rocks suitable for
foundations. For example it includes dolerite that is only partly-
weathered, and dolerite which, although sheared or fracturcd, is largely
recemented with calcite. Such dolerite commonly is sufficiently rigid
to support certain types of cngineering structures. Dolerite in which the
velocity of the scismic waves excecds 8000 ft/soc is generally sufficiently
rigid for foundations of certain types of dams.
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Drillhole Sections

RESISTIVITY PROFILES,

Completely weathered Dolerite
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