The “Big Suck,” the Tethyan Subduction System

Chesnut, Donald R., Jr., 1402 Fincastle Rd., Lexington, KY, 40502, USA [chesdonald@hotmail.com]

The tectonic blocks that comprise southernmost Asia tended to amalgamate in a north-to-south order, generally after drifting northward across the Tethys Ocean. The Tethyan subduction system, a north-dipping subduction zone across the southern edge of Asia re-developed after each block collision (but along the new southern edge). This long-lived subduction system was a powerful force during post-Paleozoic times. The Indian plate is thought to have migrated northward at the astonishing rate of 20 cm/year and much of the plate disappeared into this extensive system. Based on its ability to subduct oceanic lithosphere at this rate, I refer to this system as the “Big Suck” (an allusion to fluvial processes).

Features along the ocean floor record a broad history of this subduction system. Three phases of sea-floor spreading are preserved in the modern Indian Ocean floor. Phase One, which is largely covered by sediment, records the east-west rifting between India and Australia. Phase Two rifting illustrates the rapid northward movement of the Indian plate toward the Tethyan subduction system. Phase Three rifting marks a northeastern shift of drift of the combined Indian-Australian plates toward the Sunda subduction arc.

Phase Two drift occurred at a time when the Tethyan subduction system was active along its entire length. However, when the Indian continental block collided with the subduction system, it clogged the subduction plumbing and retarded the northward drift of the Indian plate. A remnant of the Tethyan subduction system, the Sunda Arc, was the only area able to accomodate the Indian and Australian plates and so, drift rotated from a northward to a northeastward direction. It will be interesting to see what changes come about as the Australian-New Guinea continental block continues to collide with the arc. 
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