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SUI<1MARY 

A recent marine geophysical survey of the Gulf of P~pua and 
northwest Coral Sea region has delineated structural trends in the area 
and suggested answers -to some outstanding geological que~tions. Gravity 
results are interpreted as ~hoving that the Aur~ Trough extends southeast 
down the Moresby Trough to 90 30'S. Confirmatory evidence from the 
seismic results is given. The Eastern Plateau ~s ~hown ' to lie in a 
structural setting somewhat similar to the larger Coral Sea Plateau south 
of the area surveyed. A seismic horizon identified ·on the- ias~ern Plateau 
may be the equivalent of the '3' horizon 9n t~e Coral S~ -Pl~teau, and 
suggests an ancient link between the two fe.atures. 

'rhe major structural units are nttributed to t ensional tectonics, 
and this propOSition is supported by a sketched geological history. 
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As part of its 1970 program, the Bureau of _Mineral ResoUrces 
contracted Compagnie Generale de 'Geophysique to survey 5,00 ~i~es (9800 km) 
of multisensor traversing in the: extreme north~est Coral 'Sea including the 
Gulf of Papuao Continuous bathymetric and seismic profiling 'wl~h simultaneous 
gravi ty and magnetic senSing was maintained on systemati'c :east~~st traverses o 

The primary navigation system was satellite/sonar ~oppler~uppl~nted by 
Omega/V 0 Lo F 0 and tvo ship' s logs to -give posi tion accuracy b,-tter than 1 
nautical mile 0 -, ' 

Bathymetric resulta 

In Figures 1 and 4 the basic morphologic units ;are shoWDo These 
include the regular features of continental ahelf and Slopt, plua a system of 
troughs bordering a large fan-shaped pIa teaup the , Eastern PIa teauo a't an 
average depth of 1500 metres 0 The troughs form the 'drainage systems by which 
sediment derived from Papua is transported to deeper ~ter ~ in particular to 
the Coral Sea Abyssal Plain in the southeast of the &reao The Portlock (or 
Bligh) Trough9 marginal to the lfestern side of the plateaup' is straight and 
steep-sidedo The plateau itself is tilted south and southeast t~ard the ' 
abyssal plainp both features apparently arising ' from tectoiuc lDovementso South 
of 120 S a deep-water region with depth exceeding ~OOO metres separates the 
Eastern Plateau from the Coral Sea Plateau which lies immediately south of the 
area mapped and is boUnded in the east by a steep gradient, Bcarp strikIng 
northwest toward the central Gulf of Papua and against V-hich abyssal 'plain 
sediments abut .. 

Gravity resulta 

One of the aims achIeved -by the survey was to determine the south­
eastern extent of the Papuan Basino A deep free-air anomaly lov p aho'tlll in 
Figure 2 p trends southeast down the Moresby Trough to about 100 S and forms a 
semi-continuous feature with the Aure Trou«h (Figo 4)0 The zone of thick , 
sediments and thin crust extends southeast to at le8$t 9~30'So ~rmination 
of the trough as it approaches the Papuan Plateau is marked by a decrease in 
amplitude of the free-air anomalies o The Pandora Basin (F1go 4) also sho~s a 
free-air low and appears to be a shallow embayment in the geosyncline 0 In 
the northwest, the margin of the Papuan Basin is controlled by basement rises 
in the regions of modern reef development dIsc~Bsed be~o~o _ 

South of 100S, the plateau shows positive' free:&i~ anOmalies (to 40 
milligals) over its en~ire extent p indicating a 'general _mass ~xc~ss ~d implying 
that the plateau is not yet lsostaticallycompensatedQ A general subsidence 
of the plateau as a complete crustal block would bring the region into compensationo 
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The interp1ateau region (Fig. 4) also shows positive anomalies over 
most of its extent; farther west a negative 'area at the base of the continental 
slope in the west marks a ' basin feature which may be an offshore extension of 
the. Laura BaSin, whi~h lies just below the southern limit of Figure 40 Further 
traversing is needed to resolve this possibilityo ' . . 

Magnetic results 

As may be expected from the generally· deep sedimentary coverp the 
area is magnetically quleto Anomalies with respec:t to the International Geo­
magnetic Reference Field are shown in Figure ~J they range from -100 to +275 
gammas 0 The Aure-Moresby Trough does not exhibit more th&n a ~eak magnetiC 
trend; the long-wave length a.nomal1'es in the region indioa te a great depth to 
basement 0 High~pl~tude, short-wavelength anomalies arise from the area of 
modern reefs (Figo 4.) wich are superimposed on positive a~1:uHa in . the 
crystalline ba~emento The largest positive magnetiC anomaly is associated with 
the scarp in the east of the interplateau region, it owes its origin to 
intruSives, which have been identified on seismic sections and ~hich penetrate 
to the seabed just west of the scar}) (ttRift Feature", Figo 4)0 

Several of the deep-water magnetic anomalies south 'of 11 0 S are 
ex 7.ended in a north-south direction and form a pattern converging toward the 
central Gulf of Papua, mirroring the overall fan-shaped aspe~t ' of the bathymetryo 
The source of these anomalies cannot be identified on se,ismic sectionp but it 
is suggested' that they arise from deep intrusions injected along faults in the 
basement material. 

Seismic results 

Ejective folding is characteristic of the Aure Trough and was traced 
from the shelf into the deep water of the Moresby Trough, .where the folds often 
show a bathymetriC expressiono This lends weight to the interpretation that 
the two troughs are essentially the same featureo Basement cannot be identified 
in the trough, nor with certainty anywhere in the region 'except near ~eas of 
reef development where it forms structural highs p the reef growth arising from 
close to basement levelo This observation identifies the source of the sho~t­
wavelength anomalies discussed aboveo Sediments in the Pandora Basin are flat­
lying and well stratified, ponded between the reef structureso 

On the EaB~ern Plateau, a marked unconformity approximately 500 
metres below the sea floor is genera10 In appearanca itis very similar to the 
IS' horizon of the Coral Sea Plateau to the south described by 'EMing, Houtz & 
Ludwig (1970)0 If these two unconformities can be correlated this would provide 
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strong evidence that the tvo plateaus once formed a continuous terrace along 
the Queensland coast and into the Gulf of Papuao In a similar situation to . 
the Queensland Trough9 the Portlock (or Bligh) Trough is. interpreted from 
seismic .and bathymetric studies &S a graben, making the northern area structur­
ally analogous to the Coral Sea Flateau - a submerged block of continental 
material separated from the mainland by a tension faulted graben (Ewing et aI, 
loco cito)o 

Discussion 

Crustal thicknesses shown in Figure 4 and the cross-sections of 
Figure 5 were derived from gravit,y profiles and define tectonic units within 
the region. Crustal thinning associated with the Aure-Moresby Trough is found 
to parallel the Papuan coast and separate it from the block of sub-continental 
material forming the Eastern Plateau 0 Sub-oceanic thicknesses (15-20 km) in 
the interplateau region suggest that it too may be an area of subsidence o 

The origin of all major features may be understood in the framework 
of an extensional environment, and a plausible geological history, may be 
summarized as follows: Pre-Tertiary erosion and sedimentation formed contin­
ental margin depos.! ts and created a low-relief landform to the edge of the 
now submerged plateaus o This was followed in the early ~rtiary by the opening 
of the Coral Sea (Gardner, 1970)0 A concomitant rift was ' formed to the east of 
the interplateau region and Nev Guinea was rotated to its present locationo The 
Aure-Moresby Trough was created by tensional thinning of the crusto Deposition 
in this trough began after the orogenic rise of Nev Guinea, and subsidence which 
began along the east coast formed the marginal plateaus which are still sub­
siding towards isostatic equilibriumo Tension faults arose on the continental 
side of the plateaus and created troughs which act as an avenue for sediment 
transport .to the Coral Sea Basino 

The pre-rotational position of New Guinea may be recreated by 
matching the scarp (rift) feature (Figo 4) with the northeastern edge of the 
Papuan Plateauo 
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Figure 1. 
Figure 2. 
F'igure 3. 
Figure 4. 
Figure 5. 
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FIGURE TITLES 

Bathymetric Contours with traverse plan 
Free Air Anomaly Map 
Magnetic Anomaly Map 
Structural Map showing Crustal Thicknesses 
Crustal sections derived from Gravity Results 
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