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SUMMARY

I. Title

* Particle fluxes in the Arctic Ocean

II. Purpose and Necessity of R&D
1. Purpose of R&D

* Investigating the sinking fluxes of biogenic elements in the Arctic Ocean

2. Necessity of R&D

* In the Arctic Ocean, biological pump efficiency is a major factor for

controlling the atmospheric COs

* biological pump efficiency can be determined by using sediment trap
which estimate the sinking flux of organic carbon from the surface ocean

to the deep ocean

* In the Arctic Ocean, biological pump efficiency is an important input

data on the model for predicting the climate changes

III. Contents of R&D
* Deploying sediment trap in the Chukchi Sea for 1 year

* Investigating the recent research trends on the particle fluxes in the

Arctic Ocean

IV. R&D Results
1. Deployment of sediment trap

* Sediment trap was deployed at the southeastern edge of the Medeleev
Ridge (KAMS-1, 75°46.014'N, 177°04.109'W) and Chukchi Borderland
(KAMS-2, 75°46.014'N, 177°04.109"W)



e The sampling interval was 15/16 days from April to October and 30/31

days from November to March

* Sediment trap was deployed on August 2015 and will be recovered on

August 2016

2. The recent research trends

* In the Canada Basin, the biological pump efficiency is very low because
the most of organic carbon produced at the surface is decomposed th the
water column, and particle fluxes show the peak when the eddy exists

for the long time

* In the Beafort Sea and Mackenzie shelf, particle fluxes shows distinct
seasonal variations, which is closely related with the timing of sea ice
melting

* In the Laptev Sea, enhanced primary production, discharge of Lena River,
and resuspension of the bottom sediments are main factors for the

increase of organic carbon fluxes

* The Lomonosoc Ridge, the terrigenous materials from the Lena River

acts a major role for the sinking particle fluxes

Application Plans of R&D Results

» Application for the input data on the model for predicting the climate

changes

» Application for evaluating the role of the Arctic Ocean on controlling the

climate changes



A2 =l TleE d

25

26

27



M

-t

K0

|

ulln

Gl

1

A 14 AT

Hol A 71 3bE<t A A

_ﬁ_

I

)]

Ry

5= A
, A71=

P
o

A 2

b4 s

XOP

=3t 7}

AT A AT

o 7]&0] 2-3TC %

)

"o

o

Ao g 1950t o] % A

sl

2=
o

o_m

100m ©] ol A "aragonite undersaturation”®] . i1%]

h 5

A Z
2]

1} 28 B Al ol

-
— O

il k7 ¥ s}

)= [ A=
= =90

o
g
e

o

m

Biology

“

SR EE

ofp

AL
;OO

=
pLN

gol =&

-

o

pump”7} A ®W3tE 7}
Biology pump””7}

“

)

—
o
ruze]
_ZTI
o

o
vze]

o

3}

Gl

Biology pump”

“

Biology pump” 3}

“

on
R

+

Toll

=

i

]

=)
=

el

~
fite)

_5_!

—_—

g A2 dsE o

= -
L

fell A1 €] “Biology pump” At

on
e

0

¢

!
o
Nfo

4

)
i

—_—

o

o
vzel

v Ag2dstE

oH
=
X
N

)



H2 &4 7Is?id &

A1Ad = ZeiE 4%

a
o UYL olEAS A A Ao HAEEN

o

o AA KlolAl 20124 2€9 15¥9H5H 20134 2¢€ 12¢7H4] ddst A3
2 ZTHPA= 156 g m? oyr ol §UEA T~
1w, CaCO; =8~ 050 g m? yr 'o]lg.

o A K204 20124 29 24d45F-H 2013 2¢¥ 2147bA] dd-s<t S4 %

ZF ZYAE 159 g m? yr ol F71EA ZY 2 1.08 gC m? yr o

H CaCO; ZY 2= 024 g m 2 yr o] e,

o A K3o1A 20129 39 4% 20139 39 1974 ddEeh 243 F

A= = =
ZYrE 749 g m? yr’lO]‘}il F1e A ZY2E 062 gC m? yrlolglen,

@
Q

®
e
i
%

HA= 020 g m? oyrlo]gds.

AR AU FH2E DS

e 2006 %-H 2014d7kA] 8 st HAEEGF doialg F A HA=ENS

Afetel AR Fe2E BEeoL.

e AW FMI¥# BH FM2olA 2% Z8~+= 0.13~31.12 mg m 2 d'¢ 2.03~

3146 mg m* d'e] WE Hela, o] F frlvae @ik, A5V

T2

of it FFE F AH EFolAM A7 8.0%, 68.0%, 4.0%% w4l 7Y #

oo Ha S Hol g wel Al HsAlol trEA UEd.
o AU YAV} T AH BFolA 20060 FE 20149 7FA Al 7ol wrE
3t 7 AE HYEd, ol AFuste wE A A uFolgta

82 A FMIAA = Aol Ha ghs Ba A3 FM2A =

ol
i)

4y
o



=8l ol A

=
: 1 =& -
22~ 9} lithogenic =9

#2008 gC m? yr'ez, o

3] Canada Basinel|

5

1. v
23

~ wEoJ
y T A H —_ | B
N w7 = T A B
K v w vy s ¥ Iw o T
T o R EoN s TR m = P
) § Njo o S & o K| Nl W
TEw B ds 8224 bl
= N ol ol o E ) X Ww_m m ol = A MR
% oF =1 oy o E M mm o i Mo mw R~ it
o o ™ w| N om vokX g iR B oo
Mo X o 2o ™ oT o e o) ¢ — o))
ws 3 = zo8 BIlC 2% 7ok
™= o C R ~ 2 = A
B oF — ol o oy S o ~ B %o
BT W T g ®Ew BRE G N g T 0w
do o o o M 8§ R’ = mo & -
L\ — = . oo X Mo =~ ¢ 7 2 lo o}
o & TN L X g — 9 e
I % %m,_ﬂﬂudib.L.l ° A 5 o=
= " in b SN ) N B o
Ho = g < ™ S Ry N L
) g 5 X WA g oo X Mo I > m
By b ( - o i = v 3 9 =
o iy BoMe % E A58 g W 2 = g
o W T W N = 2 S & ok N N =
N = E.ﬁ !XT & S| fo H;.ﬁ W 1o
4%z s La%iz Taly S
T X i T - A SO £ W o
W T B g . W8 o S 7w o o 3= he’
No o o T 25, it S &
4T m}cﬂ%dom% G L {
e o _ o mr o o o' o} w aln DS =T < g '
~ K H XN S S N A =
_— = N o Mo = N H
Fa B SR A T I £ @
ik T oy X BoE 8% a 5 ~ g
T E ST O RS & s X
T x X maﬁﬂoa%@ﬂ%ﬂzwuﬁwﬁ% SRSES]
‘= o e B3 roulis Sy KA RN o
%Hﬂo H%&%ﬂﬂuﬂﬁrwar,%,w _H_xu9.
M o il w~ m o ﬂw_o & Wn_ < T m o} T ny i T Lo
o . T~ 0 i - o
TE owos mmﬂﬁﬂu%?%amuwm EREAa
= ot OM UT oV m N S — Eu_ Eo X % HT AN ﬂﬂ X ox OM ™
Fnua T Mo & WS R =% . ° . o ®
- e °
° o

Beaufort Seacll A 7}



ey

i

—

0
~
_/O
e

-

2tstel] 9



H 3 & A7l

™

ot

e % Zo

A1 A AFNEFY WS

= AA FAACN HAZESNS 1d wo AR
j_
!

ol A IAFEE 2o o)

%
B
>,
re
-
offt
o%
5=)
1L

A2 A ARy At

1. §AEEY AF

HAHEEH 2015 Medeleev Ridge®l F5Z 7FdAF2](KAMS-1, 75°46.014'N,
177°04.109'W)<}  Chukchi Borderland(KAMS-2, 75°46.014'N, 177°04.109'W),
T A el ARk (Fig. 1).

AFAd KAMS-1°l+= ADCP (Work Horse Sentinel 150 kHz, Teledyne
RDI), 5 microCAT CTD sensors (SBE37SM), 8 temperature loggers
(SBE56), one sediment trap (Parflux Mark 78H-21, Mcleane), one Acoustic
Zooplankon, Fish Profiler (AZFP, ASL), dual acoustic releasers ¢ &HE
o] Al %+ (Fig. 2a).

AT KAMS-29+= ADCP (Work Horse Sentinel 300 kHz with bottom
tracking option, Teledyne RDI), 5 microCAT CTD sensors (SBE37SM), 7
temperature loggers (SBEB6), one sediment trap (Parflux Mark 78H-21,
Mcleane), one Recording Current Meter-Intermediate Water (RCM-IW,
Aanderaa SeaGuard), dual acoustic releasers %9 FHEo] AF5 %S (Fig.
2a).

T+ MY AR 74 500m G AFSIAIL CTD AA= iy P Aol
B f Z1dslo] e Briek] AsiA BT EFTAA HBE Vs
o] vt A AR =
HAEEY Als A 7S 4291085 15/16Y, 11¥€-3€5<tel=

30/31Y & A3+ S(Table 1)
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Table 1. Time table for collecting sediment trap samples

No Open day Close day Duration (day)
1 2015-08-10 2015-08-31 22
2 2015-09-01 2015-09-15 15
3 2015-09-16 2015-09-30 15
4 2015-10-01 2015-10-15 15
5 2015-10-16 2015-10-31 16
6 2015-11-01 2015-11-15 15
7 2015-11-16 2015-11-30 15
8 2015-12-01 2015-12-31 31
9 2016-01-01 2016-01-31 31
10 2016-02-01 2016-02-28 28
11 2016-03-01 2016-03-31 31
12 2016-04-01 2016-04-15 15
13 2016-04-16 2016-04-30 15
14 2016-05-01 2016-05-15 15
15 2016-05-16 2016-05-31 16
16 2016-06-01 2016-06-15 15
17 2016-06-16 2016-06-30 15
18 2016-07-01 2016-07-15 15
19 2016-07-16 2016-07-31 16
20 2016-08-01 2016-08-15 15
21 2016-08-16 2016-08-31 16




@ Mooring (deploy)
@ Mooring (recover)

O SATICE
® CTD L

Fig. 1. Study area and sediment trap mooring stations (st. 15 and 18, red
circle)
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Fig. 2. KOPRI mooring systems deployed in the Arctic Ocean: (a) KAMS-1
and (b) KAMS-2.
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