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SUMMARY

1. 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 CO2

¢ 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)



* 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

V. 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
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A1A AFANTFY WS

o HI AXE FXHo HAZEANL 11 Ho AF
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==

ol A AAEL 2ol I HA ATEF ot

A 2d A7y 2

1. §4EEHY AF

HAEERD 2015 Medeleev Ridge®] 5% 7FEA2(KAMS 1, 75°46.014'N,
177°04.109'W) <}  Chukchi Borderland(KAMS-2, 75°46.014'N, 177°04.109'W),
T K- AFF3E & (Fig. 1).

AFAd KAMS-19l= ADCP (Work Horse Sentinel 150 kHz, Teledyne
RDI), 5 microCAT CTD sensors (SBE37SM), 8 temperature loggers
(SBES6), one sediment trap (Parflux Mark 78H-21, Mcleane), one Acoustic
Zooplankon, Fish Profiler (AZFP, ASL), dual acoustic releasers ¢ ZH| =
o] A+ ¥ A (Fig. 2a).

AFAE KAMS-2¢+= ADCP (Work Horse Sentinel 300 kHz with bottom
tracking option, Teledyne RDI), 5 microCAT CTD sensors (SBE37SM), 7
temperature loggers (SBED6), one sediment trap (Parflux Mark 78H 21,
Mcleane), one Recording Current Meter-Intermediate Water (RCM-IW,
Aanderaa SeaGuard), dual acoustic releasers %9 FH|Eo| A7 52 (Fig.
2a).

T M9 AFEele 4 500m | Fol AFSAL CTD A= sid & Aol
HE g 71dsire] &S Hrrehr] faA x5 ERSolA HHE T1dHF
o we7tA AlF

HAZEY Alg AR 77 49-10€ 5= 15/169, 11¥€-3¥ 5ol

30/319 2 A5}4]<(Table 1)

o HAZES 2015 8ol AFstAal 20161d 8dol I A



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
3 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)

® CTD

Fig. 1. Study area and sediment trap mooring stations (st. 15 and 18, red
circle)



Microcat 1 - 42m (37-13233) Microcat 1: 32m (37-12266)

T-Logger 1 : 35m (05008)
T-Logger 2 : 40m (05099)

T-Logger 1 - 456m {05090)
T-Logger 2 50m (05091)
Microcat 2 : T0m (13234) Microcat 2 © 50m (12267)
T-Logger 3 | B5m (05092)
Microcat 3  100m (13235)
T-Logger 4 | 125m {05093)

T-Logger & : 1560m (05094)
Syntachc foarm foat

T-Logger 3 - 75m (05100}
T-Logger 4 : 100m (05101)

Microcat 2 © 120m (12268)
bl ADCP(300 KHz) : 140m (21637)

AZFP175m (55000) Microcat 4 @ 141m (122689)

T-Logger 5 © 170m (05105)

Wicrocat 4 - 176m (13236) Microcat 5 : 200m (12270)

T-Logger 6 ; 200m (05095)
T-Logger 7 ; 250m (05096)

T-Logger 6 : 225m (05103)
T-Loggar 7 : 250em (05104)

ADCP(150 kHz) : 300m (23161)
Sh: 320m

Microcat 5 - 301m (13237)

: 1
T RCM : 325m (1629)

T-Logger & : 321m (05097)
Syntactc foam float . 471m

VITROVEX » 3 460m

AR - 483m (65051/66053) AR 483m (66050MG6052)

Botiom . 500m Bottorm : S00m

(a) (b)

Fig. 2. KOPRI mooring systems deployed in the Arctic Ocean: (a) KAMS -1
and (b) KAMS-2.
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B96-200m, tethered to ice floe; daily fluxes
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CD04-3067m, bottom anchored; daily fluxes
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EfE o] &t frletA F8 20 dAWstE ol
A 100mel A fr7leta ZeaEs 20040 33 gC m” yr !, 200590 4.2
gC m” yr', 20066l 6.0 gC m” yr'olgdi 4 210mol A= 2004 1.3
gC m? yr', 200514 22 gC m? yr', 2006609] 3.3 ¢gC m” yr ‘o] 2 & (Fig.
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Fig. 6. Total dry weight flux, lithogenic flux, particulate organic matter and
opal fluxes at the water depths of 600 m and 210m of the Canada
Basin from 1990 to 1994.
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