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Shell microstructures of Japanese modan solemyids (Bivalvia)
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Reevaluation of energy source of chemosynthesis-based animals in Okinawa Trough h

drothermal fields

0000 oooo?%00003%000038
Shosei Yamagarhi, Toshiro Yamanaka Katsunori Fujikurd, Shinsuke Kawagucti

l0pooooo0O000o000,?200000000000000,°00000000
LOkayama University>Okayama University) JAMSTEC

gogodogooboobooododoooooobobobooboobobbodooob b bbb oUoUoa
0000000000000 0000000000000000O00U000UO0UOOO00D0DO0DDODOoOOoOoOOOo
0000000000 00000000O00U0oO0O0O00000O00DU0O0O0O00U0ODOO0ODUOOOOoUOoOoOOO
0000000000 00O000000O00U000O0O000000O000O0OO0O00OOO0O0DOOD0ooOoOOoOO
gooooobboobbobdodoooooobbobobboodoobD bbb bbb LoD b o
ggogobobobboooooboobobobog

0000000000000 000O0000000o0O0U000O000oUooO0O00DUooO0oUoooooUoon
0000000000000 0000000U0O00O000U000O00U0O00000UO0O00DUOoOoDOOooDOoOooOo
O00oooooooo

00000 JAMSTECOOOOOOOOOOOO0OODOOO0ODO0O00O0O00OO0O0OoooOoOO NT10O 17
goodoooobooboobobooooooooooobooobbbtoddooob bbb oL b
000000000000000000 Alvinocais longirostrisl 0 0 0 0 0 0O O O Bathymodiolus platifrons 00 0O O O
0000 Shinkaiacrosnien D 0000000 Alaysiaspl 000000 Solemyad 00000000 Sabellidaél 000
00000000 Branchipolynoe pettibonedé D O O

00000 CLAMOOO0000000000 delta-34510 00+3%0 000000 00Kimetal, 1990 00000
00000000000 00000000000 0% 000000000000 deta-34S0000000000O00OO
00000D000000000 delta-34S10 0% 00 00000000000000D0O0OO0O00O0OOOOOO0O0O0O
0000000000000 000000000000000 delta-34910-21%0000000000000000
0000000000 00O000000O00U0O0O000000O00U0OOO00DUOO0OOoDUOOoDOOooDOOoOoOO
0000000000 00O00000o0O0000oO0000OO0000OO0O0U0OOO0OUDUDODOOODOOOOOOO
gooooo

00000000 JADED 0D 00O0DOOO0O000NDODOODO0O00ONDOOO0O0NO0DOODOOd delta-345000+7
O +8 %o Luders et al.,2001;Kim et al.,19900 0 0000000000000 000OCOOODOOOO0O0OOOOOOOOO
000000 delta-34S00 0000000000000 0O0OO0O0O delta-34S1 0000000000000 0OOOO
0000000000000 0O0O000Oo0O0U0oOO0O00OOOoOoooOoOn

O0OJADEOOOOOOOOOOOO delta-13CO 0-410-36%0 000000 OO Ishibashietal., 199310000
0000000000000 0000000000000 delta-13C00-30x 1%0000000000000000
gogogooooboboobooboobobobtodddoodoooooooob bbb bbboddooooLbb L O
00oooooooo

000U000o00000oO000U00O0O00000o00000O00U000O000DU0O0O0DUOOoOOoODOoOoDOOO
0000000000 o0o0O000o0oO000OO0O000OOoO0O000OOO00DOo0DOoOoOOoOoO0OoOoOOO
googooobboobobobodoooooooobbobbboodoooobbLD b bbb b o
gooooobboogda

gooobo:0booo,0bbb,0000bb,0000bb,0000Do
Keywords: Okinawa Trough, hydrothermal system, chemosynthesis-based animal, energy source, stable isotope



Japan Geoscience Union Meeting 2011
(May 22-27 2011 at Makubhari, Chiba, Japan)

©2011. Japan Geoscience Union. All Rights Reserved. " p'a i
JGet_)science
e
BPT023-03 0 0:201B 00:50 220 11:15-11:30

NT10-19legZl D00 O 0OODO0O0O0OOOOODODOOOOOOOOOOOOOOO
Cold-seep ecosystem including deep-sea subsurface infaunal world
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Infaunal animals in the cold-seep environment have not received enough attention so far. The fossil record strongly suggests th
the infaunal animals are much more abundant than the epifaunal ones in the cold-seep environments. To reveal more informatic
on the Recent chemosynthesis-based ecosystem concealed beneath the water/sediment interface, a joint cruise of paleontolog
biologists and geochemists using R/V Natsushima and ROV Hyperdolphin has been performed. The cruise, NT10-19 Leg 2, we
operated during 24th to 29th, October, 2010, around off Hatsushima Island in the Sagami Bay. We carefully observed surface ¢
the seafloor, took sediment cores (ca. 30 cm for maximum length) by MBARI-corer and sediments by scoop. Furthermore, we
obtained biological samples from those sediments by sieving on board, and measured the concentration of total sulfides in po
water squeezed from the sediments. In addition, we produced resin cast of burrows in situ.

The direct observations have shown that the white bacteria mat areas are densely populated by mobile epifaunal provann
gastropods while there are no living mollusc animals in the sediment underlying the mat. The measured concentrations of th
sulfides at this location show 6.6 mg-S/I. On the other hand, we found the living infaunal solemyid and thyasirid bivalves in the
sediment samples obtained from areas directly adjoining the Calyptogena colony where no living animals on the seafloor wer
observed. The solemyid and the thyasird bivalves are known to host symbiotic sulfur-oxidizing bacteria. Total sulfide concentra:
tions at this sampling site is 0.8 mg-S/I so basically the same value as observed at the reference site. Detailed observations
the seafloor revealed many burrow holes produced by organisms surrounding the Calyptogena colony. We succeeded to get t
resin casts of these burrows. One cast displayed Y-shaped burrow with a living solemyid bivalve, Acharax johnsoni, at its end
No significant change of sulfide concentrations between the site inhabited by solemyids and the reference site strongly sugge:
that the solemyids obtain the sulfides necessary for their symbiotic bacteria through the burrows which may connect the muc
deeper, anoxic zone. These preliminary observations have shown a necessity of further investigations of the cold seep subsurfa
Keywords: methane seep ecosystems, infauna, fossil cold-seep assemblages
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In situ burrow casting on the deep sea: an example from the Off Hatsushima cold see

site
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Burrows produced by marine invertebrate animals are quite important for our understanding of benthic ecology. Burrows alsc
affect significant impact on geochemical properties of the marine sediments where their producers live, because they provid
seawater into sediments. However, burrow morphology on the deep sea had been unknown to date, although numerous burro
occur on the seafloor. Here we document an experimental in situ burrow casting on the Off Hatsushima cold seep site (1173 1
deep) for the first time. Casts were made with polyester resin using theHB@¥rdolphinand the casting devic&nagattinger
Anastomosing network of the small burrows and Y-shaped burrochtirax johnsonivere observed. This result indicates that
complex and abundant burrow system occur under the deep seafloor. In addition, the burrows might affect subsurface geochemic
properties of the sediments in the seep site. Our technique can contribute to deep sea ecology, microbiology, and geology.
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Chemosynthetic communities changed its taxonomical composition during the late Cretaceous to early Cenozoic period, but i
cause and background are not clear at present. Some paleontologists reviewed this issue, mainly paying attention to global-sc:
events (tectonics, eustacy, and climatic changes) controlling activities of hydrothermal vents and hydrocarbon seeps. Howeve
such a community revolution needs to be also discussed from ecological and ethological viewpoints. This study presents a taph
nomic topic to interpret ethology of seep-bivalves, and make proposals for a future cruise of co-working of paleontologists anc
biologists.

Significant contrast is recognized in mode of fossil occurrences between vesicomyids and bathymodiolins in the Mid-Miocene
Bessho Formation, central Japan. The vesicomyids not only form shell clusters in seep carbonate mounds, but also occurs in t
marginal siltstone. Almost all of the shells are large (over 15 cm long). The ratio of conjoined valve is ca. 60-70 %, but most
of the shells are open. Some young shells show nesting position in gerontic open dead-valves. In contrast, the bathymodioli
shells form small-clusters restricted in the carbonate mounds. Almost all of the shells are small and immature-sized (less than
cm long). The ratio of conjoined valves is extremely high (ca. 90%), and almost all of the valves are closed. The bathymodiolin
shells are randomly oriented in matrix-supported condition with muddy rip-up clasts. The immature mussels were transportec
and rapidly buried by habitat-collapses maybe due to hydraulic explosion. This taphonomic contrast suggests that mobile ves
comyds have advantages over sessile bathymodiolins not only effectively tracing temporal seepages, but also in escaping fro
small-scaled habitat collapse.

This ethological interpretation should be tested not only by comparison of taphonomic signatures between recent dead assel
blages and fossil assemblages, but also by confirming mobility and escape-ability of both bivalves responding to seepage dry-t
and rapid burial events. However, the latter is hard because of difficulty in catching animal-responses to such unexpectable ever
by natural observation.

In order to overcome this problem, keys will be found in the following two approaches. First is sedimentological analysis of
recent rapid-burial sediments (mud-flow, small-scale mass sliding, and so on). Push-core sampling of known event-sedimen
will provide information on the timing and scale of rapid-burial, responses of seep-benthos, and fossilization processes of the
alive-burial shells.

Second is in-situ disturbance experiment on living chemosynthetic communities. Atrtificial dislocation of chemosynthetic bi-
valves from seepage sites can examine recovery ability of the bivalves (burrowing and straightening of life position, moving and
searching seepage), and artificial burial of living bivalves can test their escape-ability quantitatively. Quickness of such biologi-
cal responses is unknown and expected to be too gradual for submersible observation. Therefore periodical observations will k
needed after artificial disturbances as is the case with long-term deep-see observatory station off-Hatsushima Island site.

Findings through these approaches are useful not only for evaluation of mode of fossil occurrences, but also for conservatio
ecology of seep communities.
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Chemosynthetic biological community associated with deep-sea hydrothermal vent and methane seep is one of the importa
components of the marine ecosystem because of both high productivity and high biomass. However, due to logistic difficulties
in the deep-sea, we only have limited information about the life-history traits of the chemosynthetic animals. To figure out the
specific life-history traits of those animals, we need to compare the life-history traits of the chemosynthetic animals with their
close relatives in the non-chemosynthetic marine environments. In the present study, we focused on the gastropods of the gen
Oenopota as Oenopotaspecies are distributed wide range of oceanic environment, from intertidal to 4000 m deep-sea floor,
including deep-sea hydrothermal vent and methane seep areas. We compared the number of the eggs in an egg capsule. A s
endemic specie®enopota sagamiariays an egg capsule containing the largest number of eggs among the Krewapota
whereas vent endemic speci@snopota ogasawaratays an egg capsule with the second largest number of eggs, and the num-
ber of the eggs in an egg capsule of deep-sea non-vent/seep species is the third. The size of the egg capsiEnapuatag
species, ranged from 2.0 to 5.5 mm. These comparisons suggested that the deep-water species, especially in chemosynth
species, tends to lay the larger number of smaller eggs into an egg capsule.
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The youngest chemosynthetic fossil assemblage (0.57Ma) from Pleistocene Kasamo
Formation of the Kazusa Group at Kousek
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