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Atmospheric Observations

Physical Oceanography

Chemical Oceanography

Biological Oceanography

Sediment Study

Sea Ice Camp Study 

Phytoplankton community

Phytoplankton physiology

Primary production

Protozoan ecology

Zooplankton ecology

Microbial diversity

Zooplankton acoustics

▪ Western Arctic Ocean; Chukchi Sea, Chukchi Borderland, East Siberian Sea

1. Arctic Research Area of K-AWARE by ARAON
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Phytoplankton community 
& physiology

Carbon & Nitrogen
Uptake rates

Protozoa community & 
Grazing

Mesozooplankton
community & production

Ichthyoplankton and Fish Benthic fauna Bio- and Fishery acoustics 

▪ Total and size-fractioned Chl-a
▪ Picophytoplankton (FACs)
▪ Flowcytobot & Microscopy (species)
▪ Pigments (HPLC)
▪ Physiology (FIRe)

[IFCB] [FIRe II system]

▪ Six depths for PP and NP
▪ 4-24h incubation with stable 

isotopes (13C, 15NH3 and 
15NH4)

▪ Community (Bongo Net 150 & 
330um)

-> Microscopy & UVP 6 
▪ Respiration
▪ Grazing Exp (deck incubation)

[UVP6]

▪ Abundance of heterotrophic 
protists (4-5 depths) 
-> Microscopy

▪ 1- 2 days incubation for grazing 
rate (deck incubation)

Marine Food web

2. Overview on Biological Oceanography Studies

▪ Frame trawl net, and hand net
▪ eDNA sampling from water depth
▪ Deep sea Camera system 

▪ Benthos samples were collected 
with a dredge (3cm mesh) for    
1 hr on the East Siberian and 
Chukchi shelves

Dredge

▪ Zooplankton and fish distribution 
with ship-based echosounder 
(EK80)

▪ Soundscape for marine mammals 
on the East Siberian Shelf

▪ Amino acid δ15N analysis 
to determine its trophic 
position

AA δ15N enrichment pattern [Choi etal., 2021]

EK80
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3. Preliminary results: Mesozooplankton community

Jee-Hoon Kim

▪ Pseudocalanus spp. were the predominant copepods in the Southern Chukchi Sea (SCS), Oithona similis was the 

predominant copepod in the Northern Chukchi Sea (NCS) & East Siberian Sea (ESS)

Bongo net 
(150 um)

Bongo net 
(330 and 505 um

)

(a) Zooplankton assemblage by 330 μm bongo net
(b) (b) Calanus hyperboreus
(c) (c) Calanus glacialis. 
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■ Most of the previous studies in the western Arctic Ocean have focused on horizontal distribution

■ Acoustic data are collected in collaboration with Sonar system, EK80

■ Scheduled to apply UVP6 (Underwater Vision Profiler 6) during the AUG. 2023. Arctic cruise (in preparation)

Vertical behavior of key zooplankton in the Arctic

EK80

by EK80 & Net data (Arctic, 2021) 

Ice-covered     ice break-up        ice-free

Trudnowska et al., 2021

Underwater Vision Profiler (UVP)6 on CTD

Collaboration with AWI 

by UVP6 & CTD

Observation of variations in the vertical distribution of 
zooplankton communities in the Arctic Ocean

3. Preliminary results: Mesozooplankton community (Vertical Distribution)
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by EK80 & Net data (Arctic, 2021) 

Ice-covered     ice break-up        ice-free
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by UVP6 & CTD

Observation of variations in the vertical distribution of 
zooplankton communities in the Arctic Ocean

3. Preliminary results: Mesozooplankton community (Vertical Distribution)
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■ Larvae & nauplii make up more than half of zooplankton, and most are morphologically difficult to 
identify

■ eDNA metabarcoding techniques can capture data from whole communities from water and soil

■ More than  600 species (in Eukaryote, 400 species in Metazoan) were detected in the Arctic Ocean

PCoA analysys (COI, 18S)Detected species Comparison of Morphological Ident. & eDNA

eDNA

Water Sampling

Photo: Cifonauta marine
biology image database

Diversity of
Metazoan Larvae

3. Preliminary results: eDNA
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BIO

CTD only

Ershova & Kosobokova, 2019

PAG meeting 2023, Korea Polar Symposium 2023(UAF, UMCES, KOPRI …)

■ Key Issues in biology: Invasion of Atlantic species and community changes due to influx of Atlantic waters

DBO3

New S-DBO ? 
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■ Study of zooplankton community change in summer by synthesizing July(RV Mirai) and August data(RV ARAON)

<In Hokkaido Univ. 2023. 28th May ~ 3th June> < Zooplankton data by RV ARAON + RV Mirai>

KOPRI
Dr. Eun Jin Yang
Dr. Jee-Hoon Kim
…

Hokkaido Univ.
Dr. Atsushi Yamaguchi
Dr. Kohei Matsuno
…
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