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ABSTRACT 

The results are given of a seismic refraction survey
undertaken in response to an application from the Irrigation'and Water
Supply Commission of Queensland for a geophysical investigation of the
Albert River 60.4M dam site near Beaudesert.'

The seismic results indicate that the depth to bedrock
ranges from 9 to 234 ft.

Test drilling is recommended to supplement and give control of
the seismic data in two areas.

The value of Young's modulus for the bedrock is determined
from an empirical relation.



1. INTRODUCTION

The Irrigation and Water Supply Commission (I.W.S.C.) of
Queensland proposes building a dam to ensure the continuity of water
supply to existing farms in the Albert River valley. A site has been
selected for investigation by the Commission about fourteen miles
south of the township of Beaudesert. The site is designated the
Albert River 60.4M site and the approximate co-ordinates are 619 503
with reference to the Tweed Heads sheet of the Australian 4-mile map
series,

The Commission requested the Bureau of Mineral Resources,
Geology and Geophysics to carry out a geophysical survey to determine
the nature of and depth to unweathered bedrock at the site. The
seismic refraction method was used on the survey.

The party consisted of P.E. Mann, party leader and geophysicist,
and J.P. Pigott, geophysical assistant from the Bureau and four field
assistants supplied by the I.W.S.C. Field work was done between
15th and 28th July 1959.

The Commission did the topographical surveying of the site.
Additional transport and survey party supplies were also provided by the
Commission.

2. GEOLOGY

The site is in the mature valley of the Albert River about
14 miles iouth of Beaudesert. The alluvium there is about 400 feet wide.
The right bank rises steeply and the left bank gradually within, the
survey area to a height of over 150 feet above the river.

Geological investigation of the site has been carried out by
the I.W.S.C. (Dunlop, 1959).

The stratigraphical units in the area are : Walloon Coal
Measures (Jurassic); lower basalts, acid volcanics, and sediments
(Tertiary); upper basalts and alluvium (Quarternary).

The Walloon Coal Measures are overlain by the basalts at
the dam site.

The dominant rocks in the area are the Tertiary volcanics
that occupy most of the border area of south-eastern Queensland. The
volcanics have been divided into three divisions by Richards (1916).
The upper and lower divisions consist of basic and sub-basic rocks, and
the middle division of acid rocks. The rocks are extensively weathered,
and unweathered outcrops are scarce. The rocks are covered by deep
soil except on the steep sides of ridges and gullies. The lower and
upper basalts are composed of several flows including massive fine- and
medium-grained basalt, vesicular basalt, porphyritic basalt, and
agglomerate. The acid or rhyolitic phase consists of rhyolitic flows,
coarse and fine agglomerate, tuff, and water-deposited sediments which
at one site are current-bedded.

looking down stream
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quarry has been opened up just down stream from the site
on the right (eastern) bank. The western face of the quarry is
composed of 30 to 40 ft of very weathered spheroidal basalt with
patches of tuff and zeolitic agglomerate. The spheroidal basalt is
very jointed, the main joint systems being vertical and horizontal.
Overlying the spheroidal basalt is an ascending sequence of weathered
vesicular, fine-grained porphyritic, vesicular, and porphyritic basalts
below the rhyolitic phase.

Alluvium at the site consists of soil, clay, sand, and silt.
The river bed contains gravel, sand, and boulders.

3. METHODS AND EQUIPMENT

A general description of the seismic refraction method
and the technique of the "method of differences" used on this survey
is given by Polak and Mann (1959).

The seismic equipment used on the survey was a 12-channel
portable seismograph designed for shallow reflection and refraction
work, manufactured by the Midwestern Geophysical Laboratory of Tulsa,
U.S.A.

Midwestern geophones with a natural frequency of about
8.cycles per second were used to record the vertical motion of the
ground.

The following types of geophone
of differences" were shot.

spreads based on the "method

(a) Normal spreads - the geophones were spaced 50 ft apart in
a straight line and shots were fired 50 and 200 ft beyond
each end, in line withthe spreads.

(b) Weathering spreads - the geophones were spaced 10 ft apart
in a straight line and shots were fired 10, 25, 50 and 75 ft
beyond each end, in line with the spread.

4. RESULTS

On the seismic cross-sections and in the text, a geophone
station where the depth to unweathered bedrock was calculated is
indicated by the traverse letter, and a number; e.g. X22 refers to
station 22 on Traverse X.

Plate 1 is a locality map and Plate 2 shows the layout of
seismic traverses at the site. The seismic refraction work has been
interpreted to give the depth to bedrock on each seismic traverse, and
the result is shown on Plate 3.
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In this Record, the term "bedrock" refers to rock with
seismic velocities of 10,000 ft/sec or more, probably representing
slightly weathered and/or porous volcanic rocks. However, rocks with
seismic velocities as low as 7000 ft/sec may be used as foundation
rock for some types of dam.

East-Bank4 Traverses A, B, and X

Seismic velocities recorded on a weathering spread between
X7 and X9 are 1000, 3400 and 4300.ft/sec. The normal spreads indicate
layers with seismic velocities of 10,000 and 14,000 ft/sec, the depth
to the 14,000-ft/sec layer being 234 ft at X2. The depth to the
10,000-ft/sec layer averages about 40 ft between X2 and X11. Between
X11 and X16 the depth to the 10,000-ft/sec layer is doubtful, because
insufficient information was obtained from the normal spread between
X12 and X22. No refractions from the deeper 14,000-ft/sec layer were
observed, and it is uncertain whether this layer is related to the
15,500-ft/sec layer recorded by a weathering spread between X17 and X19
and by a normal spread between X12 and X22. The time-distance curves of
the normal spreads between X2 and X22 indicate the existence of a zone
of low velocity between X12 and X14.

Traverse X18 to X22

Between X18 and X22, on the alluvial terrace, the depth to
bedrock with a seismic velocity of 15,000 ft/sec averages about 30 ft.
On Traverse B the depth to bedrock with a seismic velocity of 14,000 -
15,000-'ft/sec ranges from 9 ft at B2 to 36 ft at B11, but averages about
30 ft.^The time-distance curve of the normal spread from X12 to X22
indicates the possible existence of a thin layer of high-velocity
material at a shallower depth than the plotted bedrock profile shown on
Plate 3.

On the alluvial terrace a seismic velocity of 1000 ft/sec
recorded on Traverses B and X is interpreted as soil. A layer of seismic
velocity 6000 , ft/sec was recorded on Traverse B and X and is interpreted
as weathered bedrock or water-saturated sand and gravel. The lower
velocity of 3800 ft/sec recorded by a weathering spread at X19 is
interpreted as clay or silt.

agt.,138C and XX

On the moderately sloping left bank the unweathered bedrock
is deepest at X33 (78 ft), X45 (76 ft), and XX12 (77 ft). On Traverse
C which intersects Traverse X at X33, the average depth to unweathered
bedrock is about 60 to 70 ft and probably weathering is deepest near
the intersection of Traverses C and X. From X45 on top of a small
knoll Traverse X passes up a gully on the down-stream side of the spur.
An additional traverse, Traverse XX, was surveyed to give information
on the depth of weathering on the spur. Generally' the depth to
unweathered bedrock is greater on the spur than it is on the flank.
The depth to unweathered bedrock is smallest close to stations X60 to
X62 1 being about 30 ft. The seismic velocities recorded for the bedrock
range from 11,500 to 19,000 ft/sec. The variation in velocity may be
due to jointing fractures in the weathered spheroidal basalt or to
anisotropy of the basalt bedrock.

A layer with seismic velocity about 1000-ft/sec and interpreted
as soil was clearly defined by weathering spreads. Seismic velocities
ranging from 2600 to 7000. ft/sec were found from weathering and normal
spreads for the formations between the soil and bedrock.



The range of velocities was interpreted as being due to
bedrock in different stages of weathering.

Seismic velocities and elastic properties 

Although the principal objective of the seismic refraction
method is the determination of the depth to rock of different elastic
properties, the seismic waVe velocity is an indication of weathering

:

jointing, and fracturing of the rock. In general terms
: the higher

the seismic velocity, the more consolidated the sediments, or the less
fractured, jointed, and weathered the bedrock. Table 1 shows a tentative
interpretation of seismic velocities in terms of rock types of the dam
site area.

Youngls modulus, with a probable maximum error of about 30
per cent, may be estimated from an empirical relation (Mann, 1961). In
Table 1 the estimated Young's modulus is given in the third column.

Table 1 shows the correlation between seismic velocities,
rock type, and Young's modulus at the dam site.

TABLE

Seismic velocity^Rock type
in ft/sec

Young;s modulus in units
of 106 lbAq.in.

1000 to 1500^Unconsolidated rock,
alluvium, and soil

2600 to 4300 Semi-consolidated rock,
very weathered jointed
basalt, eluvium, water.
saturated clay and
silt

4000 to 6000^Water-saturated sand
and gravel

4300 to 7000
^

Weathered, jointed^0.33 - 1.0
basalt

10,000 approxi-^Slightly weathered
mately^and jointed basalt

2.5

11 :500 to 19,000
^

Jointed basalt^3.4 - 11.0

Accuracy

Depths are computed from a "time depth", multiplied by an
apparent velocity. Hence, the relative percentage errors in depth
estimates are the 5= of the percentage errors in time depth (about
5 per cent) and apparent velocity (about 15 per cent). Depths are
therefore probably estimated with an accuracy of about 20 per cent.



5. CONCLUSIONS

The seismic refraction survey provided information on the
depth to unweathered bedrock.

On the east bank the survey indicated two areas where test
drilling is required to supplement the seismic work and give control
on the seismic interpretation. The positions where drilling is
recommended are :

(a)Near X14, vertical and angle holes to provide information on
the condition and attitude of the bedrock.

(b)Between X17 and X27, on the alluvial flat, to detect the
existence of possible narrow bands of high-velocity material
and test the soundness of the 15,000-ft/sec refractor at depth.

On the east abutment the depth to a refractor with a seismic
velocity of 14,000.ft/sec reaches a maximum of 234 ft at X2, but the
depth to a 10,000-ft sec refractor probably averages about 40 ft. On
the alluvial flat the overburden is about 30 ft thick.

On the west bank the overburden thickness ranges from 30 ft
to 76 ft and is a maximum near X33, X45 1 and XX77. To give control on
the seismic data, test drilling near X33 is recommended.

The estimated value of Young's modulus for the bedrock ranges
from 3.4 to 11.0 x 106 lb/sq in.

6. ACKNOWLEDGEMENTS

It is desired to acknowledge the assistance given to the
party by Mr. G.B. Symonds, Senior Planning Engineer, and other officers
of the I.W.S.C.

7. REFERENCES

DUNLOP, R.A.^ 1959^Geological inspection Albert River
Damsite 60.4M. Memorandum to
Senior Planning Engineer,
Irrigation and Water Supply
Commission, Queensland.

HEILLND, C.A.^, 1946^GEOPHYSICAL EXPLORATION,
Prentice Hall, New York.

MANN, P.E. 1961^reYabba Creek, 19.3M and Amamoor Creek
14.7M dam sites, seismic refraction
surveys, Queensland 1959. Bur. Min.
Resaur, Aust. Rec. 1961-106.



-6-

POWS, E.J. and MANN, P.E.^1959 A seismic refraction survey at the
Moogerah dam site near Kalbar,
Queensland,
Bur. Min, Resour. Aust. Rec.
1959-62:

RICHARDS, H.C.^1916^The volcanic rocks of south-
eastern Queensland.
Proc.Roy.Soc.Rild. 27(7)



PLATE I

Townsvil

QUEENSLAND Mackay

•Winton

Lanreoch.^Rockhamp

undabery

parleying
BRISBANE

Brisbane

WARWICK
IPSWICH

TWEED
EADS

REFERENCE TO AUSTRALIAN 4 MILE MILITARY MAP SERIES

SEISMIC REFRACTION SURVEY OF THE 604M

ALBERT R. DAMS1TE , NEAR BEAUDESERT,CiLD

LOCALITY MAP

2 4

SCALE IN MILES
o •^2

AFTER I.W.S.C. PLAN No LI6298

MT.
;^BISHOP

1688'
LAM INGTON

"3”
pr, LITTLE^ .11//
V WIDGEE 

MTN. 2495'

5eophysics/ Branch, Bureau of Mineral Resources,6eology anti 6eoobysics. G 360 - 3 - 2
TO ACCOMPANY RECORD No 1961 - 116






	Front Cover
	Title Page
	Table of Contents
	Abstract
	Introduction
	Geology
	Methods and Equipment
	Results
	East-Bank Traverses A, B, and X
	Traverse X18 to X22
	West Bank, Traverses C, D, X and XX
	Seismic velocities and elastic properties
	Accuracy

	Conclusions
	Acknowledgements
	References
	List of Illustrations
	Plate 1
	Plate 2
	Plate 3




