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【Purpose and Background of the Research】 
Marine biogenic calcium carbonate, such as coral 
skeleton, foraminiferal shell, bivalve shell and fish 
otolith may record past environmental and/or 
ecological information as the chemical and isotopic 
compositions. These past information have been 
studied by the analyses of modern and fossil 
materials. Past climate reconstruction from the 
carbonate greatly contributes to understanding of 
the climate system and global warming. However, 
the effect of climate change on meso-scale weather 
is relatively unknown due to the limited history of 
instrumental observation. 
The aim of this study is to reconstruct the past 
marine environment at ultra-high resolution by the 
analysis of biogenic calcium carbonate using 
state-of-the-art micro-analytical technique. Past 
environmental information may be useful to 
improve the prediction of future climate change. 
Application of the technique to fish otolith may 
provide new type of insights on fish ecology such as 
migration history and nursery environment.  
 

【Research Methods】 
Various kind of marine biogenic calcium carbonate 
would be analyzed by a laterally high-resolution 
secondary ion mass spectrometry (NanoSIMS). The 
NanoSIMS is capable to analyze the solid sample 
surface with a high sensitivity and a high precision 
at sub-micron scale. 
Initial stage of this project may comprise with the 

improvement of a NanoSIMS instrument by a fine 
tuning of analytical settings and to make motor 
drive of aperture and slits, preparation of 

matrix-matched standard reference materials, and 
development of new analytical procedures.  
Evaluation of the proxy at a few micron scale will 
be also performed. Calcifying organisms such as 
coral, foraminifera and bivalve will be cultured 
under well-regulated conditions and will be 
sampled from well-monitored environmental 
settings. The skeletal composition as well as shell 
chemistry will be analyzed by a NanoSIMS, and 
will be compared with environmental parameters. 
In the later stage of this project, these new 
techniques and proxies will be applied to modern 
and fossil samples collected from several areas and 
ages, to perform the ultra-high resolution marine 
environmental reconstruction.  
 

【Expected Research Achievements and 
Scientific Significance】 

The spatial resolution of a conventional past 
environmental reconstruction was several tens to 
hundreds of micrometer conducted with a 
micro-drilling and chemical analysis or a laser 
ablation ICP-MS technique. Improvement of 
spatial resolution by one to two orders of 
magnitude will provide new insights on the past 
ocean environment and ecology.  
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