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Development of the fluorescence observation method
for seafloor hydrothermal fields
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Abstract

Seafloor 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 fields.
The authors have developed the observation system of fluorescent images using ultraviolet-light emitting diode
(UV-LED) for in-situ observation of deep-sea organisms, and have developed the prototype of violet laser
induced spectrometer system for laboratory observational experiment of minerals. An in-situ experiment was
carried out at a depth of 990 m in Okinawa Trough, and the experimental results imply the features of
fluorescent images would be characterized by biological species. This method would be useful for habitat
mapping on seafloor hydrothermal fields.
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(2) Yunohana crab (Gandalfus yunohana)
Fig.1 Comparison of photo images (left) and fluorescent images (right) of deep-sea organisms
(1) Hydrothermal vent shrimp and (2) Yunohana crab in aquarium. The photo images were
obtained with a white light while the fluorescent images were obtained with a UV-LED light
(peak wavelength 375 nm, FWHM 10 nm).
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Fig.2 Overview of the ROV “Hyper-dolphin” (left) and in-situ fluorescent observation
of deep-sea organisms (right) with UV-LED light.
(peak wavelength 385 nm, FWHM 10 nm)
(2013.Nov.24, Theya north hydrothermal fields, Okinawa Trough)
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Fig.3 UV-exited fluorescent images of deep-sea organisms.
(upper-right) hydrothermal vent shrimps (Alvinocaris longirostris)
with weak red fluorescence on internal organs
(upper-left) deep-sea mussels (Bathymodiolus platifrons)
with week yellow-green fluorescence on the edge of the shells
(lower) hydrothermal vent galatheid crabs (Shinkaia crosnieri)
with blue-green fluorescence on the bristles
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Fig.4 The prototype of the CW violet laser induced spectrometer.



Table 1 Specifications of the violet laser induced spectrometer for laboratory experiment.

Laser Wavelength 405 nm
Intensity 05 W
Spread angle 2~3 mrad
Correction Mirror Diameter 110 mm
F ratio 94
Optical Fiber Core diameter 400 um
Optical Notch Filter [Blocking wavelength 405 nm
Optical depth 4
Spectrometer Observational range  400~700 nm
Spectral resolution 1.77 nm
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Fig.5 Violet laser induced spectra of limestone and basalt in water.
The spectrometer system was settled at 5 m from targets,
where the path-length in water was 40 cm.
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