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1o  INTRODUCTION.

' Thé object of the survey was to gain information sbout the

_ underground water resources of North Stradbroke Island. The survey was

underteken on the request of the Department of MineS'Queensland.

The geophysical party consisted of E.J. Polak (party 1eader), .
L. Kevi (geophysicist), J.P. Pigott (geophys1cal assistant), P. Barr
(technical officer - Dept. of Mines) and four field assistants.

"The survey was carried out from 8th June, 1964 to 15th Oétober,

1964.

2.  GEOLOGY.

The folloring descriptlon of the geology of the area is based
onJGafdener (1955).

Most of North Stradbroke Island is formed §f sand dunes elongated
in north-northwest direction. They ére stabilised with~covering vegetation.
The dunes rige to a maximum of 720 feét above sea level. Carbonaceous and
ferrdginous cementiﬁg material indurate the sand gt various localities.

The carbonaceous sand appears to be restricted to two levelss one is
between 30 and 60, the otherlbetween 90 and 120 feet above sea 1eve1;
Concentrations of heavy minerals occur at several pléces.

o Outcrops of hard rocks form a small area only (Plate 1).
Mesozoic sandstone comes go the surface at Dunwich_oh the west coast,
Mesozoic rhyplitg at Point Lookout in the northeast. A small outcrop of

lower'Palaeozoic greenstone is visible at low tide on the west coast about

ten mileslsouth'of Dunwich. The limits of extension of the rhyolite, Sands£0ne

and greenstone under the sand dunes is not known. The Department of Mines

. put down five drillholes on the island (Plate 1). Four of these reached

the bedrock. Bands of peat were found inside the dune-sand at several levels.

3. METHODS AND EQUIPMENT

1. Gra&ity method'

The object of the Gravity Survey was to gain information about

the structure of the bedrock under the sand. | .
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The gravity observations were made with Worden Gravity Meter
serial number 140. The instrument was calibrated on the Mélbournq
calibration range on 26.5.64. |

The instrument constant obtained was 0.11115 mgal/sc..div.

The gravity interval of the Melbourne Calibration Range was taken'as
53.04 mgal.

420 gravity stations were established in the area. The average
numbér of gravity stationé per square mile is T. | ‘

The.absolute values of the observed gravities were computed using
the B.M.R. Helicopter Gravity Station No. 9629 as base., '‘The observed
gravity at this station is 9791840 mgal.

The gra&ity traverses Were'arranged so that they formed a closed
hetQOrk. The closing errors in the loops weig computed and distributed.
The greatest closiné error was Q.17 mgal. -

The elevation of 285 stations were obtained by f0pographic

levelling. The levelling was done by the surveyor of the Department of

v
»

Mifies (Q1d), by the surveyor of Cudgeons (a mining company operating
on the island) and by the party. 135 stations were levelled barometrically
using "Mechanism" microbarometers No. 582/64 and 583/64.

Elevation correction. The observed gravity values were reduced

to seé levels The combihed elevation correction factor is'a combination
of the Free Air Correction Factor and the Bouguer Correction Factor. The
latter is directiy proportional to the density of near surface rocks. This
density was taken as 2.0 gm/cm3 and the corresponding elevation correction

constant (6.06854 mgal/ft) was used.

Latitude corrections were made to the international ellipsoid.

2+ BSeismic refraction method.

Seismic refraction method was used to determine the depth to
the water table, the depth to the be@rock and the velocities of the

seismic wave in several layers of rocks. The method depends upon the

contrast in the elastic properties of different strafm. A detailed description

of seismic method is given by Heiland (1946).
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‘Where é deeper Iayer of rocks shows lower velocity.than the upper
one the seismic ray is refracted dowﬁwards and no energy returns from the
deeper layer to the surface. However, under favourable circumstancesits
existence can be dedgced frém %he time-distance curve. This is called

velocity reversal.

'During the‘survey on Stradbroke Island aﬁout 33 miles of seismic
traverse.were made. The geophones wéfe placed 100 ft apart and the shots
were fired 50 and up to 1000 ft from the end géophoné and in line with the
géophone spread. Additional cgntre shéts were also fired.

A 24 channel S«I.E. refraction seismograph with T.I.C. geophones

of approximately 20 cps was used.

4. RESULTS..

1« Gravity results

~ The contour map of Bouguer anomalies (gravity values corrected
for latitude and eleﬁation) is shown on Plate 4.

The Bouguer anomalies show a regional trend consisting of an
increase in gravity towards east-northeast. Thevlarge regional gravity
gradient obscures the smaller gravity features which may be produced_by the
strucp@fe of the bedrock. Howéver, thé gravity high surrounded by the
+69 mgal contour (about 2 miles SW of Point Lookout) appears to be caused
by the high position of the bedrock. (cf. plate 1).

Computations are in_progress to find thé best fitting regional
gradient. The residual values (Bouguer anomely minus the regibnal value)
will be correlated'with the bedrock contour map produced by the seismic

survey and with the seismic velocities of the bedrock.

2. Seismic results.

The seismic velocities may be arranged in four groups, corresponding
with the following layers :
Top'laxer. - This is interpreted as soil with a velocity of 1000 ft/sec to

1800 ft/sec. The layer consists of sand& soil with roots of

trees, shrubs and grasses.
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2nd layer. - This layer with a velocity of sbowt 2000 ft/sec to 3500 f£t/sec
| is interp&eted gé sand atove the'water table. The differenqe
" in the velocities may be results of different moisture content
of’diffefegt agé and history. At several }ocalities é tﬁin
layer o? highef veiOcity (about 5000 ft/séc) has been indicated
between ‘the iowé} velocity beds (reversal of velocities).
This 1ayef wasiinterpreted as an old land surface with a:
 perched water table. - ’ R
3rd layer. - This is in%erbreted as sand fully saturated with water. It
- shows seismiy velocities from 4900 ft/sec to 6000 ft/seq.
4th iazer. - A layer with. seismic velocities of 8000 ft/sec to 9400 ft/sec
" wes ideqtifie@ on sevéral traverses. I1 was interpreted as |
ﬁeatheréd.bedroék. This layer may extend over the whole of
, the isiapd, but if so it is too tiin t0 be recorded on
all time-distance curves. )
jtﬁ lazerf - The highes@ velocify reffactor is interpretédlas a slightly
. weathered or_uﬁweathgyed bedrock. Its seismic velocity i;
"Between 10,000 ft/sec and 20,000 ft/sec.
’The-éeptﬁ {0 ﬁhe interfaces of separate layers was calculated using the
above-menfioned velocities. The results are shown on the following piates.
_Plate 1.  shows the conto{xrs' of the bedrock (Top of 4th layer).
"Plate é. sﬁbws_the_contours of‘the;main water table. (The top of 3rd layer).
. AThe areas where the time-distance curves iﬁdicaté perched water
table are indicated. v | , |
Plate 3 shows the isopachs of the sandy formationé saturated with water.
Plate 5. shows the sections acpoeé the area.

_ The--depths calculated from seismic work are considered to be less

-

than 1»20 % in error. This estimate is based on experience of results in

other areas in comparable geological'conditions.
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