tA

El
=]

o

t

A
puf g
1S
o

et
H

2ol

—

a4
st

S|
A1

o
T

al

of K|
7| Bt E

o
T

ot2 Al sH 2

Understanding the current carbon cycling and past
sedimentation of organic carbon in the Amundsen Sea

il

Ml

sl

A" DAl 2l

Al

=

o Bl RI1/2II

2

LICH

=

Mol ZIEEDNE HE

i

. 01. 31

2020

ol

DHHI)

il

(

[E
o

x

ar
ol
W

<r

R0
2}

CLEEA

&

(Y
el

n0

KJ
B0
/3



HiA 22
ek A obEAlEe] @A 71/ 5] Ba 83 AA F71e4 HHRA WF o5
o Ao Eleix SFeA o
s iR &4 ool qale 4 ) 45,000,000
A7) HY 2 Agdsta At/ ol7]ee)
ES Rk 2 -3 38k s
FAZFEAT | AlEd Ao EATr) 8
SOKATATE FHOE 24 50040 ) %ij

1. okEAs INF 3

O 3, M7, 282 Dotson W8 FollA I53 JAUA Ame) AA e d2& £
o E3F 4 WE JAE A, £33 5T olF, V1Y Tl Wt nAsa YA
25 2ASE 290L Y BA o] R F(SCl = 1UE FAAZ AA)

O 54E Efio 38 AdAASE] B thste] o5 FF 7 Zel tF AFE 3t
of opEAlsdlA F7loto)=o] FA THedE AAFARSC =& 18-S FAAR 71]1)])

O 37 Dotson E¥|ZE me} 47) FHolA G537 wheasio] HAE Mg F A7E Uy g
HAE AR 37 BHez Ao A WeE Fdden, 2016 AF2E T ofeA
3 OEEE TtEAZE Bl 9 SselA ARE FUIR 85, S4US(RNA S4 wAket
9 =E)

O otgAs) FaojdA ndE IASLEALdL: o 2 AR AxE (FH LAY
A FRE F A A TR 2HE BE 5)9 ABE H5SHeH o) T8k okE
A FYu B4 AAE FHEke A7 1Y T

oV

}

A
=
£
=

2. LR A Gre@ o)
O &ie], A%, Z1ela Dotson W& QoA o] ¥ &Ef7ekse] PAERE AL 2
& Y58k §ER7IEE 8 AABAS(SCA = 18 FARAZ AA oF)

@ 2| okrAld, wARE, YAERTIEL, EERVIBS, $ETEL
4 el of
(7 570 ©18) ) ) ) ) )
9 o Amundsen Sea, Radiocarbon, Particulate organic carbon, Dissolved —organic
° carbon, Dissolved inorganic carbon
2 ¢ B
I. Al &5

e @A AT Qe RN Nge Wk Aoz AR, olitaEas Fro

o2 dad ofd WaE v JFasel JFe 1A A
FAolH Das e ool W & 2

wefe] 7] 5 oSl T

@
=8 Fdol FAs WMsE A
o}

WEel 348 #AaE Ax don 2 AAL o
. WekA CDW(Circumpolar Deep Water)2]
¢ WstE w7 SR dedeny

SHA = At

A8 AT AT YRR A A
dl slol volsh 714l

Mﬁmg olsstet 2 ola

ohe o] GE Aojols] wlEe] HAE Ego] o &
eiel olck. wlaz vl AHAQl oAl sjelol A WA
e b HAE EQon 5§ 9578 BaA
T slE Faole 71 Euske] e olEalsle) Wake
ES PAABRENAE e o AlAE Az
Ao # Ang AFY solt

oSSl QFlAE ohrAsel AW A, AR s A5 Ae 5o aTs 1Y QA

dhel, HAE EAL olgsiel AW AAY ARYA ARE ASon 4AsHD Juse Frsiel
WA RLEANLE RGN o Fohd BYw frdae) 19 9 GAKo1Ee] HA Fol 7
A S ofe] 7 # o vl aA shalrh velrk Al/8 7

& 2 vlolonts] WS %zw 3

& setetndt sl

HEARS BRI £ B




V. 70 sk

aF A

obelet o] Hed 5= gk

B

AR QA7 = B4

dalgatetrlad Ao WAk "ol A AFRA AR Ve 24E FAsden, £ dddeA
% WA E AT de B APk 58 ol A K1 A okgAl A7 el A
1919 US ASPIRE(The Amundsen Sea Polynya International Research prndmon) geo] {7l
E & HliLste] Deep Sea Research ol AlAgh s=ioll A tholrh Bdeje] AA Agztsom
AAAAF7 e ARE W] sx Wkl dwste] 4 =82 Journal of Marine
Syslems‘ﬂl Ak mg A ZEeA BAE AdAATES] FF V4 2AAE FHekE
=% Biogeosciences®ll 7l A8}t

B B
Deep Sea Research 119l 7l A%+ of &4l 0“‘3‘"
AT dEks oldsta, A, 6“‘89I 5
4401 ohAls) Ao FA 9@ A NFusE
R W AR A A2 S 58 FEsie] Als
T, Z]“”ﬂ ﬂ]—°l°“}71 2 FHEAE A
E‘iﬂ & 8 Folth o] &

1
Loéﬁ

B M
>

X0 o ok o Al & A m
lo oY M ot 3 I £y

==

E o
W, C-14 e Ak o AR o}%xﬂsﬂ WERAA HzE olql
A BEfTIEel AT WA AR B

= Scientific Reportell 20201

o

o2 -

o ANFN st el G5 HA% FEmole naAYE YA RAES)
FRAE FAT £ AT YT MOlLA, AL Ti, Ba 5 FHALE 1834 3
d4e 249 ¢ A9k olg ANFos

sl Wit ohEAe) e oldee Az

obEAls dF Fo &ERVITAS C-14 HolHe dde] §E/7E 8, 53] §EF71E] AR

Aol g Fa@ g AwE Aol

SUMMARY

I Title

Understanding the current carbon cycling and past sedimentation of organic carbon in the
Amundsen Sea

Il.  Purpose and Necessity of R&D

The Antarctic region is being influenced by climate change most severely. Physical changes
such as seasonal sea ice melting will influence the carbon cycling in this region. The change
in carbon cycling, in turn, will affect the future climate change through feedback mechanisms.
Understanding the cause of the change in carbon cycling of this region will provide
information to enhance the model performance for future climate projection.

Pacific sector of west Antarctic region is experiencing a rapid decrease of ice shelf thickness.
This region has recently attracted international research interests to understand the current
status and the cause of melting of the ice shelf according to the inflow of CDW (Circumpolar
Deep Water). In this sense, it is necessary and timely to perform a multi-prong,
interdisciplinary, and multi-year research project to study the Amundsen Sea in the West
Antarctic related to the carbon cycling.

As part of this large project, operated by KOPRI, we, at Seoul National University, focus on
understanding the POC (particulate organic carbon) cycling in the Amundsen Sea by analysing
radiocarbon. As providing information of the age and source, the radiocarbon analyses
expected to play an important to role to understand the water circulation and biogeochemical

cycling in the Amundsen Sea.

Because of logistical difficulty for access, sediment trap is the only way to obtain year-round
sinking particle samples to study biogeochemistry such as biological pump. Multilateral
radiocarbon analysis in surface water suspended particles, sediment trap material, and
sediment will provide critical information to carbon cycling in the Amundsen sector. Especially
the DOC (dissolved organic radiocarbon) radiocarbon contents that we aim to obtain, have not
been obtained from this region.

Il Contents and Extent of R&D

We aimed to understand the POC cycling by analysing radiocarbon of sinking POC collected



by time-series sediment trap moorings in the Amundsen Sea. We attempted to understand the
sources of particulate organic matter and the controlling mechanisms of particle export in
association with hydrography and ice cover. Also, temporally and spatially expanded sediment
samples by using boxcores and gravity cores, history of the Amundsen Sea Polynya was
aimed to be examined. We also aimed to reveal DOC cycling in the Amundsen Sea, especially
focusing on its consumption during the polynya opening period. was

During the current year research, we spatially and temporally expanded sinking particle flux
and composition data. Also, we reported collection of benthic macro-organisms in sediment
traps and potential mechanisms of their transport. The results of these aspect were published
in Journal of Marine Systems and Biogeosciences, respectively. We have carried out research

to reconstruct the history of sea ice retreat and the change of productivity in surface water

based on biomarkers and high resolution of radiocarbon chronology. In addition to these,
radiocarbon values of DOC were obtained for the first time in the coastal region of the
Antarctic. Our new results will help to understand the carbon cycling on the Amundsen Shelf
and in the oceans. The results are scheduled to be published in late January, 2020 in
Scientific Reports.

IV. R&D Results

® Sinking Particulate Organic Carbon

Dr. Dongseon Kim's group at KIOST obtained iogenic compositions and fluxes of sinking
particles recovered during the campaign, from three different stations: the sea ice zone,
inside the polynya, and in front of the Dotson ice shelf. We analyzed radiocarbon contents
of selected samples. This work expanded the spatial and temporal scope of POC export
dynamics on the Amundsen Shelf from the previous research published in Deep-Sea
Research I (Kim et al, 2015). The new results on contolling mechanisms of particle flux
in the Amundsen Sea has been published in Journal of Marine Systems.

In addition, collection of macrobenthic organisms were observed in sediment traps. Plausible
source region and transport mechanisms of benthic organisms and the possibility of anchor ice
formation, impacts on Antarctic biology were published in Biogeosciences.

Sedimentary Organic Matter

Based on a paper on the OC cycling from primary production to sedimentation has been
published in Deep-Sea Research II, we tried to examine biological proxies of productivity
and sea ice concentration to understand the development of the polynya and the history of
the climate on the Amundsen Shelf. The paleoproductivity and paleoenvironment by various
metal contents have been studied together with high resolution radiocarbon ages in depth for
the cores. History of the ASP formation and sedimentation characteristics were examined from
three gravity cores recovered in the shelf break, inside the polynya, and near the Dotson Ice
Shelf. Based on the result one PhD thesis was completed.

Dissloved Organic Carbon

We treated DOC samples from three stations and obtained the radiocarbon data. This is
the first DO'"C dataset obtained from the Amundsen Shelf, Antarctica. The results are
scheduled to be published in late January, 2020 in Scientific Reports.

V. Application Plans of R&D Results

® Extended dataset of sinking POC collected in the sea ice zone, inside the polynya, and
near the ice shelf will help us to understand the overall POC cycling on the Amundsen
Shelf.

® High resolution radiocarbon chronology combined with lipid biomarker and metal contents
from the gravity core collected in and outside of the ASP, the paleoenvironment,
paleoproductivity and surface condition in the Amundsen Sea has been examined. These
dataset will help to understand the past physical oceanographic changes and future
response to climate change of this region.

® The results of radiocarbon in the DOC in conjunction with the hydrographic data will

reveal the water circulation and organic carbon cycling in the Amundsen Sea. This study
will contribute to further advance our understanding and future climate model of the organic
carbon cycling in the Amundsen Sea.
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