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Nanoscale	trace	metal	imprinting	of	biocalcification	of	planktic	foraminifers	by	Toba’s	super-eruption  
 
Bioactive metal releases in ocean surface water, such as those by ash falls during volcanic super-
eruptions, might have a potentially toxic impact on biocalcifier planktic microorganisms. Nano-
XRF imaging with the cutting-edge synchrotron hard X-ray nano-analysis ID16B beamline 
(ESRF) revealed for the first time a specific Zn- and Mn-rich banding pattern in the test walls 
of Globorotalia menardii planktic foraminifers extracted from the Young Toba Tuff layer, and 
thus contemporaneous with Toba’s super-eruption, 74,000 years ago. The intra-test correlation of 
Zn and Mn patterns at the nanoscale with the layered calcareous microarchitecture, indicates that 
the incorporation of these metals is syngenetic to the wall growth. The preferential Mn and Zn 
sequestration within the incipient stages of chamber formation suggests a selective incorporation 
mechanism providing a resilience strategy to metal pollution in the test building of planktic 
foraminifers. 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


