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1. INTRODUCTION. 

The objeot of the survey was to gain information about the 

underground water resouroes of North Stradbroke Island. The survey was 

undertaken on the request of the Department of Mines Queensland. 

The geophysical party oonsisted of E.J. Polak (party leader), 

L. Kevi (geophysioist), J.P. Pigott (geophysioal assistant), P. Barr 

(teohnioal offioer - Dept. of Mines) and four field assistants. 

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

1964· 

2. GEOLOGY. 

The following desoription of the geology'of the area is based 

on, Gardener (1955). 

Most of North Stradbroke Island is formed of sand dunes elongated 

in north-northwest direotion. They are stabilised with oovering vegetation. 

The dunes rise to a maximum of 120 feet above sea level. Carbonaoeous and 

ferruginous oementing material indurate the sand at various localities. 

~, The oarbonaoeous sand appears to be restrioted to two levels; one is 

.. 

between 30 and 60, .the other between 90 and 120 feet above sea level. 

Concentrations of heavy minerals ocour at several plaoes. 

Outorops of hard rocks form a small area only (Plate 1). 

Mesozoio sandstone oomes to the surfaoe at Dunwioh,on the west ooast, 

Mesozoio rhY,oli te at Point Lookout in the northeast. A small outorop of 
. 

lower Palaeozoio greenstone is visible at 10'"1 tide on the west ooast about 
, . 

ten miles south of Dunwich. The limits of extension of the rhyolite, sandstone 

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 reaohed 

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

METHODS AND EQUIPMENT 

1. Gravity method 

The objeot ,of the Gravity Survey was to gain information about 

the struoture of the bedrook under the sand. 



2. 

The gravity observations were made with Worden Gravity Meter 

serial number 140. The instrument was calibrated on the Melbourne 

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 

number of gravity stations per squ~re mile is 7. 

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 gravity traverses were arranged so that they formed a closed 

net''1ork. The closing errors in the loops i'lera computed and distributed. 

The greatest closing error was 0.17 mgal. ' 

The elevation of 285 stations were obtained by topographic 

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

Mines (Qld), by th~ 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 sea level. The combined elevation correction -factor is a combination 

of the Free Air Correction Factor and the Bouguer Correction Factor. The 

latter is directly proportional to the .density of near surface rocks. This 

dens.i ty was taken as 2.'0 &In/ cm3 and the corresponding elevation cOrrection 

constant (6.06854 rogal/ft) was used. 

Lati tud,2,. correction~ were made to the international ellipsoid. 

Seismic ~efraction method. 

Seismic refraction method was used to determine the depth to 

the water table, t~e depth to the bedrock and the velocities of the 

seismic w'ave in several layers of rocks. The method depends upon the 

contrast in the elastio properties of different stra~. A detailed description 

of seismic method is given by Heiland (1946). 
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Where a deeper l'ayer of rocks shows lower velocity. than the ,upper 

one the seismic ray is refractect downwards and, no energy returns from the 

deeper layer to the surface. ROliever, under favourable Circumstances its 

existence can be deduced from the t~me-distance curve. This is called 

velocity reversal. 

During the survey on Stradbroke Island about 33 miles of seismic 

traverse were made. The geophones were placed 100 ft apart and the shots 

were fired 50 and up to 1000 ft from the end geophone and in line with the 

geophone spread. ACtdi tional centre shots were also fired. 

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

of approximately 20 cps was used. 

4. RESUJ1rs •. 

1. Gravity results 

The contour, map of Bouguer anomalies (gravity values corrected 

for lati tti.de and elevation) is shmm on Plate 4. 

The Bouguer anomalies show a regional trend consisting of an 

increase ,in gravity towards east-northeast. The large regional gravity 

gradient obscures the smaller gra.vity features which may be produced by the 

struc~re of the bedrock. Hm'lever, the 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 the best fitting regional 

gradient. The residual values (Bouguer anomaly minus the regional value) 

1'Ti11 be correlated with the bedrock contour map pl,'oduced by the seismic 

survey and with the seismic velocities of the bedrock. 

SeismiC results • 

The seismic velocities may be arranged in four groups, corresponding 

with the following layers: 

Top lcwer. - This is interpreted as soil wHh a velocity of 1000 ftl sec to 

1800 ft/sec. 
. 

The layer consists of sandy soil with roots of 

trees, shrubs and grasses. 
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2nd la~r. - This layer with a velooity of about 2000 ft/seo to 3500 ft/seo 

is interpreted as sand above the water table. The differenoe 

in the velooities may be results of different moisture oontent 

or- differerct age and history. 'At several looali ties a thin 

layer of higher velooity (about 5000 ft/seo) has been indioated 

between 'th~ low~r velooity beds (reversal of velooities). 

This layer was interpreted as an old land surfaoe with a 

perohed, wat,er table. 

3ro. laler. - Thisi's interPreted as sand fully satura,ted with water. It 

shows seismic velocities from 4900 ft/seo to 6000 ft/seo. 

4 th laler. - A layer wi.th seismic vel oci ties of 8000 ft/ sec to 9400 ftl seo 

. was identi.fied on several traverses. It was interpreted as 

weathered bedrock. This 183er may extend over the whole of 

the isiand, but iiso it is too thin to be reoorded on 
. . 

alltime-.distanoe ourves. 

5th laler. - The highes~ velocity refractor is interpreted as a slightly 

. weathered or unweathered bedrock. Its seismic velocity is 

''between 10,000 ft/sec and. 20,000ft/sec. 

Theo.epth to the interfaces of separate layers was caloulated using the 

above-mentioned velooities. The results are shown on the following plates. 

Plate 1. shows the contours of the' bedrook (Top of 4th layer) • 

. PIa te 2. shows the oon tours of the ml?-in "Tater table. (The top of 3rd laye r) • 

The areas where the time-distanoe ourves indioate perched water 

table are indicated. 

Plate 3. shows the isopaohs of the sandy formations saturated with water. 

Plate 5 ~ ShovlS the seotions aoross the area. 

The· 'depths calculated from seismic work are oonsidered to be less 

than !20 % in error. This estimate is based on eXl)erienoe of results in 

other areas in comparable geological conditions. 
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