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Marine mammals accumulate mercury in their tissues at high concentration and detoxify by forming 

mercury selenide (HgSe, tiemannite) mainly in the liver. We investigated the possibility of formation 

of HgSe in various tissues (liver, kidney, lung, spleen, pancreas, muscle and brain) other than the 

liver of the striped dolphin (Stenella coeruleoalba). We applied a combination method of micro-X-ray 

fluorescence (μ-XRF) imaging and micro-X-ray diffraction (μ-XRD) using a synchrotron radiation 

X-ray microbeam to analyze the tissue samples directly with minimal sample preparation. By this 

method, many accumulation points for Hg and Se on a micron scale were found in thin sections of the 

spleen and liver tissue and consequently, the XRF spectra and the XRD pattern of the hot spots 

confirmed the presence of tiemannite, HgSe. On the other hand, the insoluble fractions after enzyme 

digestion of the nuclear and mitochondrial fractions of all tissues were subjected to X-ray absorption 

fine structure (XAFS) analysis. XAFS analysis confirmed the presence of HgSe in all the tissues 

examined (liver, kidney, lung, spleen, pancreas, muscle and brain) of the striped dolphin. The 

presence of HgSe in all the tissues examined suggests that Se would be involved in the detoxification 

process of Hg in various tissues other than the liver. This contribution seems to be large especially in 

the liver and spleen but relatively small in the kidney, pancreas and brain, because the proportion of 

insoluble fraction containing HgSe was lower in these tissues (25-46%). 
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