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Cyclic volcanism at convergent margins: Controlled by global climate
changes?

S. Kutterolf (1), A. Freundt (1), T. Kwasnitschka (1), M. Jegen (1), H.-F. Graf (2), W. Perez (1), and H.-U.
Schmincke (1)

(1) SFB574, IFM-GEOMAR Leibniz Institute for Marine Sciences at the University of Kiel, Wischhofstr. 1-3, 24148 Kiel,
Germany , (2) University of Cambridge, Centre for Atmospheric Science, Downing Place, Cambridge CB2 3EN, UK (

The records of widespread tephras of sub-Plinian to Plinian, and occasionally co-ignimbrite origin, which are par-
ticularly well preserved on the ocean floor, are representative of how eruption frequency varied with time. We
investigate temporal variations of tephra deposits since the Pleistocene around the Pacific Ring of Fire accounting
for about half of the global length of 44,000 km of active subduction. Eruptions at such arc volcanoes tend to
be highly explosive and climatically relevant because their magmas are commonly volatile rich. Volcanic activity
along the Pacific Ring of Fire evolved through alternating phases of high and low frequencies similar to period-
icities as enforced by the Milankovich orbital parameters of the Earth and which also are observed in long-term
climate proxies. For the first time we are able to show that there is a significant correlation between volcanic ac-
tivity, changes in global sea-level and glacial stages such that peak volcanic activity occurs with a delay of about
20 ka after times of maximum rates in sea-level rise and strong deglaciation on the continents, helping the climate
system to return to less intense warming and thus modulating the climate variations forced by orbital changes of
the Earth.



