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Development of the survey technology for deep-sea organisms and minerals
using violet laser
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Abstract

Sea-floor hydrothermal deposits are expected to have high potential as mineral resources. A new in-situ
observation technology is required to observe deep-sea organisms and minerals around hydrothermal vents.
The authors propose to employ fluorescence imaging with violet laser on deep-sea organisms, and violet
laser-induced fluorescence and Raman spectroscopy on deep-sea organisms and minerals for the in-situ
observation. These methods would be useful for habitat mapping and mineral mapping on sea-floor.
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Fig.1 Fluorescence photographs of an Alvinocaris longirostris (left)
and a Shinkaia crosnieri (right) illuminated by violet laser.
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Fig.2 Fluorescence Photographs of a Bathynomus giganteus (left)
and a Macrocheira kaempferi (right) illuminated by violet laser.
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Fig.3 Violet laser induced fluorescent images of pseudo coral targets
made from plastic with fluorescent agent.
The observation distances are from 4.0 m to 11.0 m in 1.5m increments.
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Fig.4 A photograph of a small ROV with two violet lasers
operated in the north area of Sesoko island, Okinawa (left),
and a violet laser induced fluorescence photograph
of reef-building corals at 40 m depth (right).
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Fig.5 Violet laser induced spectra of

limestone (up) and basalt (down) in the fish tank with tap-water of 40 cm path-length,
and the observation system is 5 m distance from targets.
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