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To understand the temporal and spacial
variability of biological response to Arctic change
R/V Mirai and Ice Breaker
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Observation area

Sediment trap mooring sites
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ADCP data

Sound scatters were well correlated with arctic zooplankton
biomasses
Zooplankton biomasses were estimated using archived mooring
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2000-2003 (high sea ice extent)
2010-2013 (low sea ice extent)

ltoh et al., in prep
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Comparison of seasonally composited zooplankton biomasses

Technical problem remained: inter calibration between plural ADCPs
Advantage: past zooplankton biomasses can be estimated without net samples



Time—series sediment trap mooring system
(Oct. 2013-Sep. 2014)
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Seasonal change in particle fluxes
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Arctic sea ice—ocean physics—ecosystem
model

[Sea ice—ocean physics model : COCO] [Marine ecosystem model : NEMURO]
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Meso scale eddy transports the shelf water
and incubates the lower trophic level
0rganisms
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Comparison of model simulated organic
nitrogen fluxes

between 1990’s and after 2005
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Micro X—-ray Computer Tomography technique
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The special resolution of x—ray attention: 0.8 um






density(D) (ug/um?)

relative value of X-ray attenuation coefficient in each voxels on CT analysis

CT Number (proportional with density)

CT Number = —=2mee " Har 5 1000
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Msample: X-ray attenuation coefficient of samples
Mair: X-ray attenuationcoefficient of the air
Hcalcite: X-ray attenuation coefficient of calcite (standard material)
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Shell breakdown of Arctic pteropods
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Summary

® Collaboration research between in-situ observation, sea—ice ocean
physics—marine ecosystem model and laboratory work with new
instruments have powerful potential to describe the relationship between
environmental change and the biological response in the Arctic Ocean.

For example, coupling work of time series sediment trap experiment and
sea—ice ocean physics—marine ecosystem model provided new finding that
the mesoscale eddy i1s a key process for enhancement of biological fluxes
in the Arctic Ocean.

Micro—-Focus X-ray Computing Tomography technique has a potential to
quantify the impact of ocean acidification for carbonate shell-bearing

marine plankton.

Regarding cost performance, temporal and spatial rising of data resolution,
and quality control, further development of in—situ instruments is required

to understand the Arctic change.



Development of Mini-fast repetition rate fluorometry
(FRRF) (Diving Flash-14)

The FRRF can be used in autonomous platform systems (buoy moorings,
drifters, and floats) for marine phytoplankton activity observations.

Challenges: down of size and cost
save electric power

Platform systems Schedule (FY):
ol ‘ 2014  bench-top type FRRF
(performance verification)
2015  submersible type FRRF

2016~ load FRRF (POPPS) (field
test)
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Phytoplankton responses
to the sea—ice reduction

If sea—ice reduced in the Arctic Ocean---, Sun light

& ight
Sea ice reduction contributes to the
improvement of light condition in the sea water

M emperature
Increasing the light promotes to be warm

MNutrients

Concentration of nutrients decrease by sea-ice
melting. Light and fresh water prevents upwelling
the nutrients from deep layer

oes sea-ice reduction promote or prevent
phytoplankton production?




ite shell is sensitive to carbonate undersat

Pleropods (sea snail)

G =1
Dissolution > Calcification




Depth (m)

~ Station NAP13t — raw data
Multi-wave length excitation fluorescence
photometer (Multi-Exciter)
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