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Thick black and magenta lines show northern boundaries of India and Arabia
and southern boundary ofEurasian craton. Dashed light-green line marks outer
margin of Pangeides active margin. Dashed yellow line shows approximate
boundarybetween active margin and arc of thick lithosphere. Dashed dark-green
line outlines area underlain by thinner lithosphere that now underliesNorth
Africa, Arabia, and western Europe. Inset shows same reconstruction without
any lithospheric thickness contours. NA--NorthAmerica;, Eu--Eurasia;
SA--South America; Af--Africa; An--Antarctica; Au--Australia. Oblique
Mercator projection with axis 30°N, 80°E. Credit: McKenzie et al., Geology,
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Two hundred and fifty million years ago, all the major continents were
joined together, forming a continent called Pangea (which means "all
land" in Greek). The plate thickness of continents can now be measured
using seismology, and it is surprisingly variable, from about 90 km
beneath places like California or Western Europe, to more than 200 km
beneath the older interiors of the U.S., Eastern Europe, and Russia.

Authors Dan McKenzie, Michael C. Daly, and Keith Priestley wondered
what the pattern of plate thickness looked like before Pangea broke
up—so they reconstructed Pangea using Rayleigh wave tomography and 
plate tectonics, taking the plate thickness with the continents as they
moved them.

To their surprise, the thick parts of the plates all came together to form a
boomerang-shaped arc. The outside of the boomerang consists of a 
subduction zone where oceanic plates were returned to the mantle. The
inside of the boomerang consists of plate with a thickness of about 100
km, which was strongly deformed and heated about 600 million years
ago. Pangea itself was assembled from a number of different plates. The
continental deformation that took place during this assembly must have
been controlled by the plate thickness, since it produced a continuous
boomerang shaped region of thick plate.

  More information: The lithospheric structure of Pangea, Dan
McKenzie et al., Bullard Labs, University of Cambridge, Cambridge,
UK. Published online ahead of print on 17 July 2015; 
http://dx.doi.org/10.1130/G36819.1.
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https://phys.org/tags/plate+tectonics/
https://phys.org/tags/subduction+zone/
http://dx.doi.org/10.1130/G36819.1
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