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The Argo and Gascoyne Abyssal Plains off northwest Australia are the only preserved patches of
Tethyan ocean floor, containing vital information about the plate tectonic evolution of northeastern
Gondwanaland, the eastern Tethys and Southeast Asia. Subduction of the oceanic crust north of Australia
has destroyed evidence of the exact configuration of seafloor spreading around northeastern
Gondwanaland. We have interpreted and modelled magnetic and gravity data from the Argo and
Gascoyne Abyssal Plains jointly with compiled geological information from the Northwest Shelf and
Southeast Asia to reconstruct Tethyan oceanic lithosphere, which is now subducted, based on the
assumption of symmetrical seafloor spreading and the rules of plate tectonics. These oceanic palaeo-age
maps provide a framework for the tectonic evolution of the Northwest Shelf (Fig. 1) and allow usto
model the oceanic lithospheric age and rates of subduction aong the southern Eurasian margin through
time (Fig. 2).

The interpretation of magnetic data has been constrained by modelling synthetic magnetic
profiles, sequence stratigraphic analysis, industry well data and ODP/DSDP results. Lithological affinities
of sequences exposed in the Indo-Burman Ranges, on Timor and of offshore sequences mapped by
seismic profiles and by drilling on the Exmouth /Wombat Plateaus, indicate that the West Burma Block is
the most likely candidate for the continental fragment that separated from the Northwest Shelf in the Late
Jurassic. The West Burma Block is now situated on the eastern side of the northern Bay of Bengal.
Complete erosion of the Jurassic sedimentary formations and clear stratigraphic similarities between
Triassic sequences in the Indo-Burman Ranges of Western Burma and on the Wombat/Exmouth Plateau as
well as on Timor, are major arguments supporting a Gondwanaland origin of this block.

We have assumed that the pre-collision outline of the West Burma Block corresponded to the
shape of the present day COB around the Gascoyne and Argo Abyssal Plains. Stage and finite rotations,
necessary to model the opening of the Argo Abyssal Plain and seafloor spreading around the northern
Australian Gondwanaland margin, were derived from the interpretation of magnetic and gravity data.
They were integrated in aregiona self-consistent set of rotations. In the Jurassic, seafloor spreading off
northern Australia separated West Burma in a northward direction before the block became fixed relative

to the Middle Greater India Block. Because the Late Jurassic rifting event is observed aong the entire



northern margin, we have reconstructed isochrons from the Bird's Head of Irian Jaya to west of the
Exmouth Plateau (Figs. 1, 2).

Our interpretation of magnetic data suggests that seafloor spreading in the Argo and Gascoyne
Abyssal Plains started simultaneoudly in the Oxfordian with M25A (153.5 Ma) identified as the oldest
magnetic anomaly. This implies that the Argo Abyssal Plain magnetic M-sequence anomalies extend
south to the Exmouth Plateau and that breakup just northwest of the Exmouth Plateau area may have taken
place 30 m.y. earlier than assumed previously (Fig. 1). West of the Exmouth Plateau, in the Gascoyne
Abyssal Plain, the oldest anomaly sequence M25A - M22A (154.5 - 150.4 Ma) suggests that the “Argo”
spreading ridge continued around the northern margin of Greater India, connecting up with the Somali
Basin. Similarities between fracture zone azimuths between the Somali Basin and the Argo/Gascoyne
Abyssal Plains suggest that the two basins were part of the same spreading system. At chron M24 (152.1
Ma) a single spreading center evolved along the entire northeastern margin of Gondwanaland. At thistime
the mid-ocean ridge had propagated around the Platypus Spur, joining the two spreading compartments of
Argo and Gascoyne Abyssal Plains. By Chron M14 (135.8 Ma) a southward ridge jump occurred in the
Argo Abyssal Plain based on our revised interpretation of available magnetic data (Fig. 1). Subsequently,
the “Argo” ridge became part of the spreading ridge between India and Australia, associated with a
counterclockwise rotation of the ridge strike and the spreading center north of India became extinct. In
Santonian/Campanian times (85-80 Ma) West Burma was accreted to the southern margin of Eurasia,
approximately in the area of present day western Thailand (Fig. 2). The hard collision of the leading
northeastern edge of the Indian Plate in the Oligocene dragged the West Burma Block between 480-1100
km northwards along the Shan Boundary strike dlip fault, opening the Andaman Sea. Northern parts of the
West Burma Block were thrust beneath the eastern Himalayas, on its western side, the Indian Plate is
currently subducted northeastwards.

Some discrepancies exist between the proposed time of accretion of the Burma Block in this
model and observed Cretaceous “ stitching” plutonsin the Inner Burman Basin that define a Aptian-Albian
amalgamation. From a marine geophysical point of view an earlier arrival of Burma at the southern
margin of Asia would require significantly higher spreading rates or a different plate tectonic
configuration, which is not supported by our data. However, these discrepancies may be dueto acollision
of the West Burma Block with an intra-oceanic island or fore-arc prior to the collision with the Southeast
Asian mainland or because of changes in spreading direction and velocities in the Cretaceous Normal
Superchron.

Other continental fragments, now found in the tectonic collage of southern Southeast Asia, may
also have been rifted together with the West Burma Block in the Late Jurassic. This includes the Sikuleh-
Natal (or Woyla) Terranes of western Sumatra and the Meratus Block, now situated south of the Meratus
suture in southeastern Kalimantan (Borneo). They were most likely located east of the Burma Block on
the northeastern Gondwanaland margin. If they moved together with the West Burma Block, the time and

place of accretion of these terrains would match the observed geological data.



Figure 1. Paleogeographic reconstructions of the Northwest Shelf at 156 Ma, 151 Ma, 136 Ma and 130
Ma. Australia fixed in present day coordinates in all maps. Abbreviations: ExP = Exmouth Plateau, ScP =
Scott Plateau, CT = Carnarvon Terrace, BE = Banda Embayment, BH = Bird's Head, Sik-Nat = Sikuleh—
Natal divers, MBT = Main Boundary Thrust, SDRS = seaward dipping reflectors, SB = Shan Boundary,
CRFZ = Cape Range Fracture Zone, CuFZ = Cuvier Fracture Zone and ACS = abandoned spreading

center.

Figure 2. P ate tectonic reconstructions for 120.4 Ma, 83.5 Ma, 28 Ma and 0 Ma. Red dots indicate the
position of present-day hotspots in the Indian Ocean. Abbreviations are: ANT = Antarctica, AUS =
Austraia, IND = India, MGl = Middle Greater India Block, WB = West Burma Block. This blue lines
represent 1000 m isobaths.






