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Scientists have discovered that the Tohoku earthquake which struck off
the coast of Japan in 2011, creating a tsunami that killed more than 15,000

people, was caused by the largest fault slip ever recorded. Stress and
temperature tests revealed a layer of clay may have facilitated the slip

SUBDUCTION
Philippine Sea plate

slides under Amur plate

Friction at boundary
caused 600-1,200˚C

temperature rise
– lower than

expected due
to clay layer

Fault slip
Difference

between plates
increased by

up to 50m Ocean
crust

Accretionary
complex: Weak
zone of sediment
scraped down by
subducting plate
Smectite: Five metre thick
layer of pelagic clay. Traps water,
lubricating plate boundary
and facilitating fault slip Philippine Sea plate

Amur plate

Mar 11, 2011
Earthquake
epicentre

Japan
Trench

Nankai
Trough

Tokyo

Fukushima

J A P A N

East Japan, 2011
30-50m

EARTHQUAKE
FAULT SLIP

Sumatra, 2001:
20-25m

Chile, 1960: 20m


