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Preservation of luminescent organs in the Miocene deep-sea lanternfish fossils
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The preservation of luminescent organs of lantern fish fossils from the
Miocene Morozaki Formation in Aichi Prefecture, Japan, was carefully examined from the viewpoint of
taphonomy. As a result of introducing "infrared-" and "ultraviolet photography", the traces of soft
parts and the shape of luminescent organs, which could not be identified by conventional visible
light observation, were clearly captured. SEM, TEM, and TOF-SIMS analyses revealed that the shape
and original arrangement of the focusing lens, reflector (tapetum), and pigment particles were
preserved in the fossils. In addition, melanosomes are preserved in some of the tapetums. This is
the first example of a light-absorbing tissue containing the pigment melanin, which means that the
original organic material of the luminescent organ may have been preserved.
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