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Coupling behavior of deep-sea red crab and the nutritional
ecology of vent mussel observed during the Shinkai 2000
Dive #542 surveying hydrothermal vent fields on
the South Ensei Knoll, Okinawa Trough, Japan

Suguru OHTA*? Dong Sung KIM™*2

During the dive # 542 of the Shinkai 2000 surveying the hydrothermal vent
ficlds on the South Ensei Knoll, Okinawa Trough, Japan (May 26, 1991 :
28°23.50°N 1 127°38.50°E, 700m), the coupling behavior of deep-sea red
erab was observed, and the collected samples of vent mussels revealed several
special adaptation mechanisms (o the unstable vent environments.

The deep-sea red crab, Geryon affinis granulats were encountered 4 times
during the dive, and in two cases of the four in coupling behavior. Larger
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male embraced and carried smaller female within the span of its walking legs.
The back of the female faced to the ventral side, and they were not in
copulation, Probably this is one of the steps of the coupling behavior. During
other observations, they were in copulation with their ventral sides facing
each other. Further information is needed to ascertain the synchronization of
copulation and/or breeding among the organisms of bathyal depths.

Vent mussels, Bathymodiolus sp. gregariously encircling the hydrothermal
vents in a cauldron on the South Ensei Knoll housed chemosynthetic bacteria
within the bacteriocytes on the gill filaments. TEM observations of stacked
lamellae within the symbionts suggested methane-based chemosynthetic
metabolism. It wag also revealed that some part of the bacteriocytes left the
endothelium of the gill, forming round free cells. Probably they must be
again collected through filtering function of the gills, and ingested through
functional digestive tract. The peculiar mechanism might serve to 1) infect
another bacteriocytes andfor hosts ; 2) evade the danger of over-population
of symbionts within bacteriocytes ; 3) to overcome the senility of the host and
symbiont cells. This finding widens the dynamism of the mutalistic symbiosis
among vent organisms. Together with the reproduction by vast numbers of
planktotrophic small eggs, the mixotrophic nutrition of the mussel ensure the
inhibitants during pioneering, thriving and declining phases of vent activity
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FEIL1 x9N = Geym affinis granulatus ¢
BCflSiTih, HEAtHESfadEL, 2hTid (.
Phote 1 Coupling behavior of the deep-sea red crab.
Gervon affinis granclafns, The larger male
embraces and carries smaller female.

B2 Zodr A 209 # A Bl Bathenodiolns sp. 0780 B3I L4 o000 A 8 Batlomedislus sp. GRE
OTEHIRE bacteriveytes & ATE T WS, AT bacterioeytes % R I SR ER T,
Flhote 2 TEM micrograph of a basterioeyte bearing Photo 3 TEM micregraph showing the rounded bae-
symbiontic chemoautotrophs in the gill tissue teriocyte almost free from the gill tissue of a

of a vent mussel, Batfmadiofns sp, The eell wenk mussel, Bathymodiolus sp.

started to leave the tissue.
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