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Microbialites in chemosynthetic ecosystems
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Decomposition of the plant in the ocean of the Late Cretaceous

-Focused on the Upper Cretaceous Yezo Group distributed in Nakagawa Town, Hokkaido, Japan-
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Influence of cold seep methane on the forming of echinoderm skeletons
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Mass occurrence of the enigmatic gastropod Elmira in the Late Cretaceous Sada Limestone
seep deposit in southwestern Shikoku, Japa
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Elmira is a medium- to large-sized gastropod genus, which has so far been recorded only from a
presumably Eocene methane-seep deposit in Cuba, and its systematic affinity and paleoecology are
unknown. We report a mass occurrence of Elmira sp. from a Late Cretaceous seep deposit in Shikoku,
Japan, called Sada Limestone, with its mode of fossil occurrence, carbonate petrology, and stable
carbon isotope analyses. Sada Limestone is characterized by the dominant occurrence of a
large-sized thyasirid bivalve "Thyasira" hataii and serpulid worm tubes. The mass occurrence of
Elmira sp. occurs as a lens-shaped carbonate body, 6.5 m in length and less than 2 m in thickness,
intercalated in the thyasirids-rich limestone. The Elmira-rich lens body has a flat top and a
concave base, and consists of multiple shell accumulation layers, which were formed by winnowing
and filling of a depression in slope mud. The rare occurrence of Elmira sp. elsewhere in the Sada
Limestone suggests that it lived in local aggregations in the vicinity of the depression. The
matrix of the Elmira mass occurrence is rich in dolomite and ankerite and is less depleted in "*C
(6"C values of calcite: -5.3 to -2.4%; of dolomite: -8.3%) than the calcitic matrix of the
surrounding limestones. This suggests that the Elmira mass occurrence was cemented below the
sulfate reduction zone and thus with little influence of anaerobic methane oxidation. It is,
therefore, difficult to consider that Elmira sp. harbor chemosymbiotic bacteria. As some trochiform
gastropods do in seep sites, Elmira sp. was maybe a bacteria grazer gregarious on bacteria mats
and/or hard bottoms.
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Meiofaunal community compositions around hydrothermal vents in three seamounts in NW
Pacific -Vent copepods want to stay with vent polychaetes?
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In contrast to specific large benthic invertebrates in chemosynthetic ecosystems around deep-sea
hydrothermal vents, meiofaunal communities in such habitats have only recently been investigated.
This is especially true in the Northwest Pacific Ocean, even though there are many seamounts with
active hydrothermal vents in their calderas. We studied the variations in meiofaunal composition
around hydrothermal vents on chimney structures (vent chimneys) and in the adjacent non-vent fields
in the calderas of three neighboring seamounts (Bayonnaise Knoll, Myojin Knoll, and Myojin-sho
Caldera), in Izu-Ogasawara Arc, NW Pacific. A typical meiofaunal composition (nematodes as the most
abundant taxon; harpacticoid copepods as the second) was observed in the sediments on sea-floor in
the non-vent (control) fields, and even in the sediment at the base of chimneys. On the surfaces of
vent chimneys, on the other hand, copepods and their nauplii were the most abundant. There were
significant differences in copepod compositions on vent chimneys between the three seamounts, and
even between different substrates on the same chimneys. Stygiopontius (Dirivultidae,
Siphonostomatoida), a typical vent copepod group, was abundant and often predominant on the dense
mats of tubes of Paralvinella polychaetes living in the closest proximity to vent fluids among vent
metazoan macrofauna. These copepods, however, showed the lower density on the beds of Neoverruca
barnacles although their beds were adjacent to Paralvinella mats at cm scales. No significant
genetic difference was observed among local populations of Stygiopontius, suggesting they are the
same species. Furthermore, stable carbon and nitrogen stable isotopic ratios and radiocarbon
abundances in meiofaunal soft tissues revealed the dirivultids utilized mainly
chemolithoautotrophic microbes at vents. These results show that Stygiopontius copepods prefer
Paralvinella mats as their habitats or have similar environmental preferences (such as higher water
temperature or existence of chemolithoautotrophic microbes) to Paralvinella.

F—O—F I BUKIBEAL. XA T 7O . BEHER

Keywords: hydrothermal vent, meiofauna, community compositions

©2016. Japan Geoscience Union. A1l Right Reserved. - BPT08-05 -



BPT08-06 HAMERSER S EA2016EAS

EKRBRLZERMA. BEMRRRMENSHES M UREVKIBHEBOX 174 T 7 0 F OEM & K
BTONmINE— 2 EDEE

Nutrition sources of meiofauna revealed by stable carbon and nitrogen isotope ratios and
natural radiocarbon abundances explain meiofaunal distribution patterns at hydrothermal
vent fields
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Deep-sea hydrothermal vents host unique marine ecosystems which mainly rely on organic matters
produced by chemolithoautotrophic microbes. Although there are abundant meiofauna at the
hydrothermal vent field, studies on their distributional patterns and nutritional sources are still
limited due to their small body sizes. In this study, we investigated dietary sources of meiofauna
at hydrothermal vent fields in the western Pacific using stable carbon and nitrogen isotope ratios
(d"C, d"N) and natural radiocarbon abundances (D'C). Based on these data, we evaluated how much do
the hydrothermal vent meiofauna gain their nutrition from the chemolithoautotrophic microbes and
how does it related to their distributional patterns around hydrothermal vent fields. Bacterial
mats of the hydrothermal vent chimney typically exhibited heavy d"C values (up to -10%) and
depleted D'C values (~600%). The d"°C and D'C values of Dirivultidae, an endemic copepod family
inhabiting hydrothermal vent chimney, exhibited similar values to the bacterial mat but distinct
from those of sediments at surrounding area or water column plankton, suggesting that they
exclusively rely on bacterial mat at the vent chimney. Other copepods at the vent chimneys may also
rely on bacterial mat to some extent. To the contrary, d"°C values of nematodes at vent chimneys
were -26.6 and 23.2%, which were similar ranges to those at non-vent sites, suggesting vent
nematodes did not gain their nutrition from the chemolithoautotrophic microbes. Those nutritional
facts obtained from isotopic compositions explain well about distributional patterns of these
meiofauna; while dirivultid copepods exclusively distribute at vent chimneys and other copepods are
more abundant at vent chimneys than in non-vent sediments, nematodes showed similar abundances
between vent chimney and non-vent sediments.
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