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ABSTRACT.

As part of an underwater gravity survey along the
Great Barrier Reef, two traverses were carried out in approximately
easterly directions from Rockhampton and Gladstone to the vicinity
of the reef islands. Both traverses show local anomalies near the
shore, an easterly rise in gravity culminating near the reef
islands, and a decrease in gravity eastwards from the reefs.
This is consistent with the hypothesis that the reefs have grown
from a basement ridge.
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1. INTRODUCTION.

In October, 1958, the Bureau of Mineral Resources
commenced a gravity survey along the Great Barrier Reef area of
Queensland extending from Thursday Island to Maryborough. The
survey was undertaken by the Geophysical Section of the Bureau,
in conjunction with Humber Barrier Reef 0Oils Pty. Ltd. and Lucky
Strike Drilling Co., both of whom hold Authorities to Prospect
for 0il in the area. The companies contributed the cost of the
charter of the vessel, M.V. "Kano", while working in their
respective Authorltles, i e. Authorlty 53P (Humber) and 42P
(Lucky Strike):

' Thé survey comprised a regional traverse approximately
parallel to the coast with stations at 20 mile intervals, and

eight cross-traverses from the coast towards the outer reefs; with
stations at intervals ranging from one to five miles.

This report describes Traverses 6 and 7 of the
programme; off-shore from Rockhampton and Gladstone respectively,
and the neighbouring stations of the regional traverse. Both of
these traverses cross part of Authorities 42P and 53P. The
'?arllir part of the work is described by Goodspeed and Williams
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2. OPERATIONS.

The equipment used was North American Marine Gravity
Meter UW-2R-7, mounted on M.V. "Kano", a 60-ft. motor launch
chartered from Mines Administration Pty. Ltd.

Traverse 6 was carried out in December, 1958, by
M. J. Goodspeed, and the regional traverse was completed as far
as Gladstone. Delays caused by trouble with equipment and by bad
weather during the earlier part of the survey resulted in failure
to complete the survey in December as originally planned, and the
vessel was tied up in Gladstone. Traverse 7 was carried out by
J. C. Dooley in January, 1959. This was not the best season for
marine work in this area, and on several days strong winds.
prevented operations.

After completing Traverse 7, instrumental trouble
developed, and an attempt to continue the regional traverse south-
wards from Cape Bustard was unsuccessful. The vessel was taken to
Bundaberg so that repairs could be effected.

The locations of the gravity stations are shown on
Plate 1. Traverse 6 runs past Wreck Island, where a deep bore is
about to be drilled, and is also close to Heron Is. where a bore
was drilled to a depth of 732 feet by the Great Barrier Reef
Committee in 1937 (Richards, 1938; Richards & Hill, 1942). This
bore showed coralline material to a depth of 506 feet followed by
unconsolidated foraminiferal sands to the bottom of the bore.

Gravity stations on both traverses are approximately
five miles apart near the coast. The station interval was reducs?
to 2 miles across the reef zones, and to one mile in the vicinity
of Wreck Island.

Gravity meter drift was checked by repeating
observations at a base station before and after readings on the
semi-detailed traverse. For the regional traverse, the normal
method of checking drift was by making connections to pendulum



stations at the ports visited. A Worden gravity meter was
carried on the boat for this purpose. A connection was made at
Rockhampton before begimning Traverse 6, and it was intended to
connect to the pendulum station at Maryborough at the completion
of the survey. However, owing to breakdown of the marine gravity
meter, this connection was not made (Dooley 1959).

Gravity values at land stations adjacent to the
marine stations were established at Bundaberg and Gladstone after
the completion of the underwater survey. This was done by
B. C. Barlow with a Worden gravity meter in March 1959, by
connecting between the pendulum stations at Maryborough and
Rockhampton.

3. SURVEYING AND CORRECTIONS. -

Positions were determined where possible by taking
bearings on prominent landmarks with horizontal sextant, and
plotting with station pointer, or by reading magnetic bearings.
Between stations where these methods applied, dead-reckoning was
used, and a check was made when landmarks or islands were sighted
again, Positions were plotted on Admiralty Charts. ’

Depths measured with the equipment were corrected
for zero error, and for height of the tide above mean sea level.
‘The gravity readings were corrected for tidal gravity forces.

The readings were corrected for normal gravity
variation with latitude, and were corrected to mean sea-level by
subtracting .06784 milligals (where 4 is depth in feet). The
resulting anomaly is regarded as the free air anomaly. A simple
Bouguer correction equal to .0209d was then added, corresponding
to the difference in density between sea-water (1.03) and rock
(assumed 2.67). No attempt has been made to correct for sea-
bottom topography.

The gravity datum for Traverse 6 was based on
Rockhampton pendulum station = 978,869.9 mgal. For Traverse 7,
a value of 978,904.4 mgal. was adopted for station BRS1 (same
station as BR 136), on the basis of Barlow’s observations near
the wharf at Gladstone. These values have also been used in
correcting for drift between Rockhampton and Gladstone.

4. RESULTS.

The locations and depths of the stations for
Traverses 6 and 7 are tabulated together with the observed
gravity, and Bouguer and free air corrections and anomalies
in Tables 1 and 2, respectively. The boundaries of Authorities
to Prospect 42P and 53P are also shown. The anomalies, together
with sea depths, along Traverses 6 and 7, have been plotted in
profile form on Plates 2 and 3 respectively.

The Palaeozoic rocks on the adjacent mainland are
regarded by Hill (1954) as effectively basement rocks from the
roint of view of o0il search. Several granite outcrops occur in
this area;

Both traverses show local anomalies at the western
end near the mainland. These are probably associated with
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features in the Palaeozoic rocks. There is no decrease in
gravity offshore, such as might be expected if a substantial
thickness of younger sediments were present offshore.

A rise in gravity of about 25 milligals occurs on
Traverse 6 from approximately the longitude of Cape Capricorn to
the western edge of the reefs. Further east the gravity values
are lower, Traverse 7 shows very similar characteristics, the
rise beginning from the vicinity of Bustard Head; however in
this case the gradient is not so high. Again a reversal of gradient
occurs east of the reefs.

In interpreting these anomalies it should be borne
in mind that a rise in Bouguer anomaly generally occurs oceanwards
in marginal continental areas, corresponding to a change in depth
of the M-layer. Although the 100-fathom line is only a few miles
east of the ends of Traverses 6 and 7, the fall to deeper water is
comparatively gradual, and thus the location and gradient of the
anomalies associated with this are somewhat doubtful.

The positive gravity anomalies culminating at BR 131
on Traverse 6 and BRS 16 on Traverse 7 are consistent with the
hypothesis that the reefs have grown on a basement high or scarp.
If it is assumed that no substantial thickness of sediments younger
than Palaeozoic is present, then presumably the anomalies would
correspond to a denser core of Pre-Cambrian or igneous rock.

Another possibility is to regard the anomalies as
superimposed on a gradual rise in gravity to the east. In this
case a trough of lighter sediments could be present near Cape
Capricorn and Cape Bustard, and the Palaeozoic rocks could form
the "basement" ridge for growth of the coral reefs.

The reversal of gravity gradient east of the reefs
suggests also the possibility of faulting down-thrown to the east.
Many authors have suggested that faulting controls the alignment
of t?e reefs and the edge of the continental shelf (Fairbridge
1950) .
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TAB- .

i

PRINGIPAL FACTS FOR GRAVITY STATIONS — TRAVERSE 6,

Area: Gt, Barrier Reef. Traverse 6 - Rockhampton-Wreck Is,. Date of Survey: Dec. 58.  Meter: UW-2R-7
Sensitivity: 12665 m/gal.per div. Datum: PS 49 = 978,869.9, Density: 20 67
Station. Latitude. Longitude. Depth, Observed- Normal Free Air Pree Air Bouguer Bouguer
Gravity. Gravitye. Correction, Anomaly, Correction., Anomaly
BR 112 23022,8! 150031 ,.2! 16 918 ,878.2 978,860,4 - 1.1 +10,7 + 063 +11,0
113 238! 54.6! 25 869,9 861.5 - o7 + 6.7 + 065 + 7e2
114 29 «8 58,7 35 883,11 868.1 - 204 +12,6 + 067 +13:3
115 23,9 58,4 47 874,2 861.6 - 362 + 9.4 + 1,0 +1004
116 2443 151°903,9 69 87063 862,.1 - 4o + 345 + 1.4 + 469
1% 23.8 09.2 35 869,.8 861,5 - 2.4 + 509 + 0.7 + 666
118 2304 13.2 98 876,6 861l.1 - 646 + 8,9 + 201 +11,0
119 23+3 . 19,0 106 883,0 861,0 - 72 +14,.,8 + 202 +1%7 .0
120 2le1 46,43 128 899.4 85846 - 8.7 +3261 + 2e% +34,8
121 2l.1 48,2 116 ' 897 ¢ 3 858 .6 - 749 +3008 + 204 +3302
122 21,0 50.6 123 894,42 85845 - 8a3 +27 .4 + 206 +3060
123 20e7 : 5360 133 89740 8568,2 - 900 +29 o8 + 2¢8 +3266
124 2005 54,6 128 89444 8579 - Bo +27 8 + Bl +3065
125 2005 56 5 49 890,7 8577 - 363 +2967 + 1,0 +30,8
126 2062 S59.1 110 892.0 85765 - 7e5 +27,0 + 23 +2903
187 2001 15200063 146 89202 85704 -~ 949 +24 49 + 30l +28,0
128 . 19,6 02,1 164 . - 890.2 857 .0 -11.1 +2241 + 304 +2545
129 19.8 : 03,6 209 891e4 . 8572 ~14,2 +2040 + 4.4 +2404
130 19,8 05,0 208 890, 0 - B57.2 -14,1 +18,7 + 404 +23¢1
131 2146 151°39,9° 100 901,.8 859,.1 w 648 +35,9 + Bel +3840
132 21,8 36,6 126 9007 859.4 - 865 +3268 + 266 +35¢4
133 2108 29e4 119 88649 859.4 - 8.l +19.4 + 265 4819
134 2248 24,0 111 8777 860,4 ~ 75 + 9.8 + 203 +1201
135 4449 2263 67 898,1 884,7 ~ 445 1869 + 1.4 +1063
L 104: +12°4; + 004 +1208

136 2305062 .- 15,1 21 904.4 890.6
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TABLE 24

PRIVCTIPAL FACTS FOR GRAVITY STATIONS - TRAVERSE 7.

Area: Gts Barrier Reef. Traverse 7. Date of Survey: January,.l1959,. Meter: (W=2R="7
Sens&tivity: °126651?1/gal..-per dive - Datum: BRS1l Gladstone tlied between P.S.48 & 49, . Density Factor: .OZOngal/ft.
Statione Latitudee Longitudes Depth, Observed Normal Free Ailr Free Air Bouguer Bouguer
Gravitye Gravitye: Correctione Anomalye Correctione Anomalye
BRS 1 2395042 151015, 20 978,904 44 978,89046 - 1.4 +.1244 + 044 + 12,8
2 5341 2240 66 91242 89368 - 44,5 + 1369 + 1.4 + 1563
5 56.1 26.0 57 98767 897‘2 - 2.5 + %.O + 018 + 28‘8
.4 555 31e3 58 916.4 896 45 - 3,9 + 1660 + le2 + 1762
5 575 3446 71 91943 896,43 - 448 + 18,2 + 165 + 1947
5] 55,0 36,8 81 92247 895,9 - 545 + 21le3 + 167 + 2340
T 543 4242 100 919,4 895.2 - 6,48 + 17 .4 + 261 + 1945
8 24°00,7. 4443 16 918,4 902,63 - 1,1 + 15,0 + 0,3 + 1543
9 23953,.8 47,1 113 918,.2 894,46 - 4% + 1549 + 204 + 1843
10 5362 5341 106 9217 893,49 - 72 + 2046 + 242 + 2248
1l 5246 - 5845 118 02862 893,3 - 860 + 26 69 + 245 + 2944
12 5169 152°03.,5 128 92869 8925 - Be7 4 21 7 + 247 + 3064
13 5lel 08,9 148 93440 891,6 =-10,0 + 324 + Sel + 35¢5
14 5064 . 1342 142 037.48 - 890.8 - 9,6 + 3744 + 360 + 4044
15 507 158 5 143 939.43 891,2 - 947 + 3844 + 360 + 4144
16 5064 18,0 178 942, 6 890,8 -1241 + 39 67 + 37 + 454
17 50;3 ¥ 20.1 177 941.8 890.7 -12.0 + 39 .l + 3.7 + 42.8
18 50.0 22,5 201 942.8 890.4 -15.6 + 38.8 + 402 + 43.0
19 49 7. 24,49 195 941,.,4 890,11 =132 + Bel + 46X + 4242
20 49 5 26,.7. 212 94043 889,.8 -1l4 44 + 366l + 4ed + 4065
21 5242 2146 78 938, 0 ‘892.8 = 543 + 3969 + 146 +41le5
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