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This study has provided several new findings for marine biological production
and organic matter sinking processes. These findings demonstrate some new
possibilities associated with the applications of °C tracer method and utilities of fatty
acids biomarkers on primary production processes including phytoplankton physiology
and the export processes of organic matter in the ocean.

The effect of nutrients on photosynthetic products (newly synthesized fatty
acids) and particulate matter (seston) was discussed in Chapter II. A critical change in
the composition of newly synthesized C16 fatty acids was induced by nitrogen
limitation in the surface 10m water, and the highest polyunsaturated index of C16 fatty
acids in seston at 100m water depth may be caused by settling planktonic aggregates or
diatom rsting spore. The two compositional ratios of fatty acid known to be
biomarkers for diatoms (16:1(n-7)/16:0 and X C16/Z C18) were strikingly high in new
cells compared with seston on 17 April, coinciding with the dominance of diatoms
(fucoxanthin). These dynamicai change of polyunsaturated fatty acids (PUFA) of C16
in the newly biosynthesized phytoplankton cells and seston during diatoms blooming
suggests PUFA index of C16 should be an indicator of the diatom blooming stage and
physiology of natural phytoplankton population.

The production processes of fatty acids in the euphotic layer were also
compared with the export processes in Chapter Il. The export ratios of fatty acids

show significant variability due to the relative lability and alteration as biogeochemical
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markers of fatty acids. In addition, the ratios of polyunsaturated fatty acids
(phytoplankton source) were significantly high in the blooming period, but those of the
branched fatty acids of C15 and C17 and 18: 1 (n-9) (heterotrophic organisms) was
comparatively high in the postbloom period in the subarctic ocean. This may suggest
that a seasonal change of ecosystem structure affect the quality and quantity of organic
matter flux in the subarctic ocean.  However, exports ratios of fatty acids have

no relation with the turnover rates of those in the euphotic layer, indicatinga time
lag to form settling particles.

In the present study, major biogenic constituents such as biogenic opal and
calcium carbonate and organic carbon and even fatty acids as biomarkers in settling
particles were discussed comprehensively to understand biogeochemical cycles of
carbon in the deeper water at the northern Japan Trench (Chapter IV). The down ward
flux of polyunsaturated fatty acids (PUFA) increase strikingly in spring bloom, and the
index of PUFA (%) may be used as an indicator for primary productivity, new
production. The e-ratios were low in the high POC production periods, suggesting the
carbon recycling through microbial loop should expand exponentially with the increase
of primary production. On the other hand, a significant proportion of organic carbon
on the shelf area was transported laterally to the deep water in the northern Japan
Trench with little change of its composition. These findings have an implication to
our update understanding on the biogeochemical processes of carbon in the subarctic

ocearn.
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