SCIENCE REPORT OF THE YOKOSUKA CITY MUSEUM, NO. 20
December, 1973

HORRZAUBAE IOV TR BN “YH " TREL:
GBI EMIT DT

TRESA® « 7 L7 ) o 2 E—E Bl B — e

Observations of Deep Sea Luminous Organisms Collected on the
R/V Tansei Maru, Oceanographic Institute of Tokyo University

Y. HANEDA, F.I. TsuJsi, N. SuGIvAMA and K. HORI
(With 1 Text-figures and 3 Plates)

On the night of July 14 and 15, 1966 in Suruga Bay and July 2 and 3, 1968 in Suruga
Bay and off Wakayama, collections were carried out of deep sea luminous organisms by
towing a large plankton net.

The organisms consisted of (1) those that were attracted to the surface by an electric
lamp and (2) those that were found at depths of 1000 to 300 meters.

The following organisms were collected (Fig. 2):

Immediately after the luminous organisms were collected, they were taken to the dark
room and examined for luminosity with the purpose of determining their suitability for
biochemical and other studies. The biochemical work was directed at extracting, purifying,
and characterizing the essential light-emitting components. This required that large numbers
of specimens be collected and that the light-emitting components be fairly stable during the
purification procedure. Luminous organisms found in large numbers were Oplophorus,
Euphausia, Cyclothone, Polyipnus, Gonostoma, and Diaphus. The luminous organs of
Cyclothone is found in great numbers, but they are too small to be readily excised for
biochemical work. Gomnostoma also possess small luminous organs. The organs in Polyipnus
and Diaphus are large, but the organs lose their ability to produce light upon death of the
animal. The light-emitting components of Euphausia are highly unstable, even at very low
temperatures, making it difficult to work with this system. The most promising luminescent
system for biochemical studies was found in Oplophorus. The organism has a luciferin-
luciferase type of reaction system in which both components are stable. The system is
presently under study. The luminescence systems in both Polyipnus and Diaphus are also
being investigated because it has been possible to stimulate light emission from extracts of
the light organs by the addition of luciferin (substrate) from that of the crustacean Cypridina,
which possess a luciferin-luciferase type of reaction. The present observations indicate that
the reactions which are responsible for light emission in deep sea organisms can be studied
by biochemical methods provided specimens are available in large numbers.
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