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Variability of Export Fluxes of Sinking Particles under the
Antarctic Fast Ice (1992—-1994)
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Mitsuo FUKUCHI?

Abstract: Sediment trap experiments were done to investigate variability flux of
sinking particles from eight stations under fast ice near Syowa Station, Antarctica,
from January 1992 to January 1994. The fluxes in the shallow water column (=
ca. 50 m) showed marked seasonality ranging from 0 (<0.1) mgDW m2d ! in
winter 1993 to 2765 mgDW m > d ! in summer 1993-1994. They were high in
summer, low in winter and variable in the transitional season (spring and fall).
The flux in the deep water column ( >ca. 50 m) not showed marked seasonality.
The annual flux in 1993 (159 gDW m 2y ') was larger than that in 1992 (25 gDW
m~ 2y ') in <ce. 50m. A marked variation in the flux among sampling stations
was found during summer in 1992. The flux of zooplankton swimmers, which
changed with season and depth, greatly contributed to the net flux (maximum
167%) under fast ice.
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Fig. 1. Location of stations for sediment trap experiments made near Syowa Station, Antarctica,
from January 1992 to January 1994. The locations of St. A’, A-2 and A-5 were ap-
proximately the same as St. A.
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Table 1. List of sampling stations where sediment traps were deployed.

Station Latitude Longitude Trap depth (m) Sea(rcrlle)pth Duration
A 69° 00.23'S 39°38.18°E 10, 50, 200 219 6 Jan—1 Feb 1992
A’ approximately the same as St. A 10, 50, 150 8 Feb—25 Apr 1992
B 69° 00.10’S 39°36.50'E 10, 30 34 9 Jan—6 Feb 1992
C 69°00.18°S 39°35.75'E 10, 20 29 7 Jan—4 Feb 1992
D 69°01.41'S 39°06.00'E 10, 50, 150 232 21 May—20 Dec 1992
A-5 approximately the same as St. A 50, 200, 400 5 June-2 Jan 1992/1993
A-2 approximately the same as St. A 10, 50, 150 9 Jan—4 Mar 1993
K 68°59.42'S 39°36.06'E 5,10, 17, 32 33 9 Apr—28 Jan 1993/1994
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Table 2. Particulate fluxes under fast ice observed from January 1992 to January 1994.

D¥ flux (mgm 2 d~ 1) POC flux (mgCm™ 2 d™ 1)
site year date trap depth trap depth
10m 50m 200m 10m 50m 200m
A 1992 6-12 Jan 196 175 231 14 10 12
" 12-19 Jan 250 201 274 23 24 14
" 19-26 Jan 261 186 231 19 7 9
" 26 Jan-1 Feb 325 138 312 30 7 16
10m 30m 10m 30m
B 1992 9-16 Jan 293 275 16 4
" 16-23 Jan 303 331 24 15
" 23-30 Jan 592 444 60 11
" 30 Jan-6 Feb 111 115 32 21
C 10m 20m 10m 20m
1992 7-14 Jan 348 4
" 14-21 Jan 410 321 12 7
" 21-28 Jan 387 339 22 19
" 28 Jan-4 Feb 154 136 47 35
AN 10m 50m 150m
1992 8-22 Feb 91 93 146
" 22-29 Feb 119 163 110
" 29 Feb-7 Mar 76 105 118
" 7-24 Mar 93 92 215
n 24 Mar-11 Apr 75 125 303
" 11-25 Apr 240 69 200
D 10m 50m 150m
1992 21 May-14 Aug 31 30 55
" 17 Aug-12 Nov 20 14 43
" 12 Nov-20 Dec 13 24 70
A—5 50m 200m 400m
1992 5 Jun—18 Aug 9 122 416
" 27 Aug-5 Oct 9 58 531
1992/1993 10 Dec-2 Jan 40 130 6
A—2 10m 50m 150m
1993 9-20 Jan 51 21 266
" 27 Jan-4 Mar 52 55 57
K 5m  10m 17m  32m 5m I0m 17m  32m
1993 9-17 Apr 80 117 134 8 22 22
" 17 May-10 Aug 21 22 21 5 4 4
" 10 Aug-6 Sep 0 2 0 0 1 0
" 6 Sep—-12 Oct 28 31 70 6 4 20
n 12 Oct~-7 Nov 364 123 1316 25 7 10
" 7 Nov-31 Dec 148 2304 705 10 8 11
1993/1994 31 Dec-28 Jan 659 2086 2765 28 33 47

FZ10HD»S 12 H) 12B8VWTR, 1992F07 5 v 7 23 (9-40mgDW m 2d™"), 1993 4
DFEFE L HE LT (1232765 mgDW m~2d ") B S ic{Ed - 72
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Table 3. Seasonal variation of monthly averaged DW flux and integrated DW flux at
the depth of =50 m in the ice-coverd coastal stations near Syowa Station,
Antarctica from December 1992 to January 1993.

DW flux DW flux
(mgm2d™') (mgm 2mo™') (mgm?*d") (mgm *mo})

Year 1992 1993
January 240 7440 36 1116
February 169 4901 55 1540
March 81 2511 95 2945
April 132 3960 97 2910
May 30 930 22 682
June 30 900 22 660
July 30 930 22 682
August 23 713 12 372
September 20 600 36 1080
October 20 630 690 21390
November 22 660 1810 54300
December 38 1178 2304 71424

Total 25 (gm 2y Y 160 (gm 2y

50m EDFEVBICBWTIE, 199242 H22~29H, St. A’ D 150 m R T, 1992 4 12
H10H~19934E1 H 2 H, St. A-5D400m ARV, EHFEHBO SOm RO T 5 &
IRALDEETH 7. L LIS BHBREHEH BRI N,

2) 79 v 7 ADEEH

REBEHNCE— R BTN TERET A LA TEL D o/, ZDRH 19924E L
1993407 5 v 7 ADFELEH A EE T 27201, BT EICRISEEZRRN Lz 85l
BMOBWVICEZEAAELSERVESIIC, & v VilBERPREOREEERY, Fhih
199245 1 HD St A, 199242 H» S 4 HD St A 199245 HA 5 12 H D St. D, 1993 4F 1
A5 3HDSt A2, 199344 A5 199312 HOSt. KODW 75 5 7 2DF— 9 %
fRfr L1, 2 oDREIcBVWTE SN 5S0m BLUEDOKEDKRADW 75 5 7 2%8H
BICEY Lic. BN T ORESTONLE - oEIE, TORICRESNIDW 75 4
7 2AE@HEENSRHE L, HBEEDW 752 7 X (mgm 2mo ') DK LAk, R
DEEDW 75 97 X (mgm y ') i3 1R L1

1992 4F (25gDW 2y 1) kD b, 19934 (159 gDW m 2 y~ ') DIEBIEE DW 75 » 7 R
DEHOLIZEL, HICI0A~R2HDT7 5 v 7 RICEKIEERBED St
3) BEERIEMO7 55 7 Z0EH)

WK FHEPHKEICHERT 374 A7 VY —DHERPBREERIL, ZOKOEIPKED

FERBICAELGINE EEDON TV (WATANABE and SATOH, 1987; SMITH et al., 1988; SMITH
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Fd4 1992F1HDO3HIA(St. A, St. B,St. C), 10mBICBIF 3275y 7 ROLH,.
N iZE K, MEAN [IEHPOC 75 v 7 R, SDIFFHPOC T 5 57 AD
BRHERR, CV REHRMERT.

Table 4. Horizontal variation of POC flux at 10 m among stations A, B and C in

January 1992. N, MEAN, SD and CV are the number of samples, averaged
POC flux, standard deviation of averaged POC flux and coefficient of
variation, respectively.

Week Flux
(mgCm™*d™ (%)
N MEAN SD CvV
(2nd wk) 2 15 1 6
(3rd wk) 3 19 5 28
(4th wk) 3 34 19 55
(5th wk) 3 36 8 21

£S5 EKD7 797 AT HRBABY S5 V7 by OES
Table 5. Contribution of swimmers to net POC flux. (%: swimmer POC flux to net POC

fux).

St. A depth 10 m St. B depth 10 m St. C depth 10 m
Date (%) Date (%) Date (%)
6-12 Jan 83 9-16 Jan 106 14-21 Jan 63
12-19 Jan 74 16-23 Jan 38 21-28 Jan 81

19-26 Jan 152 23-30 Jan 20
26 Jan—1 Feb 55
Stn. K depth 5m 17m 32m
Date (%) (%) (%)
9-17 Apr 3 5 0
17 May—-10 Aug (10 m) 29 42 22
10 Aug—6 Sep 163 86 167
6 Sep—12 Oct 29 42 10
12 Oct-7 Nov 1 6 5
7 Nov-31 Dec 3 3 1
31 Dec-28 Jan 11 8 1

and SAKSHAUG, 1990 78 &), T o OBEBES T ELLBN TA2BKT 5258, €07
v 7 ZFERIOKEPHSEOKELZITEHTL DL TFHENSE, £ TIRIEE—
BRI BWTI TN ERI 7 5 v 7 REHBE L, ASABOE#ERD TAHE (F
4)., FHLLF—21319924F1A02HE (St. AO1J6~12H, St BO1H9~16
H), 3;8H (St Ad1H12~19H, St B 1A 16~23H, St. CD 1A 14~21 H), 4
HE (St AD1H19~26H, St BdD1H23~30H, St. Cd1 [ 21~28 H) KR 5EH
(St. AO1H26H~2H1H, st BO1H30H~2H6H, St Co1A28~2H4H)
KBWTERBINZ3RAAICBI A3KEIOMBEDOPOC TS v 7 XTHB. IhdDHRIA
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DHIEKEITRIS 5 MK 3 km ZIMICAIE L, KE (G 1 H 4~7 BEAE) 1
ZHZFN 192cm, 265cm, 255cm TH -7z, St. A & St. BRI COKEIZIZH 70cm i3 &
DENHD, 1 HFEITESL BRUCIZBIFTA7 7y 7 RBPPE» -7 (£2). 2:8H
D St. A & St. BREOBERZE, ZHREZLIEVWD, 759728 ERF 251 HD 48
Hicl SR ot RZ, EHREEHIcKRE 2D, RS TOEBRKL 55% 1078 - /e
4) BAEMZTS 2 b rOES

T4 ATy TERNCR LT LIEEREOEM 7S5 v 7 b YIRAT B2, Th
SEBMUNCKREAELRVEAE 7S5 v 7 XORM D ICKEBREL LU 2GRN S 5
(LEEetal., 1988). ZZT19924E1 H (10mBDH ) D, St. A K 1F 1993 4F 4 H~1994 4F 1
Ho, st. K THOLNIEERLS, EKDOT7S5 v 272 (BABYIZS v 7 b v AEEGER VR
FDHEDT T 97 R) IKHTERBAEN TS v b yOEIGEESITRLI. Z0EIAIZO
~167% OB EEBLTEY, IO T7 5 v 7 REBKFMT 2FERE 35 GBRTE»SH
3. BT 192F1H19H~26 HOSL AlCHBIF 3 10mfE& 199348 H 10 H~9 A 6 H,
St KDICBIF25mEE 32m BOEESHEMH- 1.

5. BbOIC

A BLUIREEE KT OB T 7 5 v 7 ROBMERBOSNTVEY, EFIC75 .y
7 ZAnE <, AFIEVEE B EOEES (e.g. MATSUEDA et al, 1987) LEHETH - 72,
FHT7 5y ADKRREEFPBEINY, ORI 7Sy 7 RE2ELGT3HKTIC
B AHEYHESRKESHEEFH L TO I EETHIEE6D0THS. L LZOFEKNIEB T
CTREEINTRVEL, ZHE@IAT 00, tho®  oRBEER B2 IHE0s
BE, HHE, EEKE, KE ESRELE) LT 5y 7 RORMNBRISLETH S
5.

ARETIZT7 7 v 7 AFERNCB O TRRBOEEPRBAT 28 TS5 v 7 b v OREDE
MTERVWCEEERETAIENTE. ZOLDEBKROEHKRASICBITEEF 4 4 v b
bTy TORERGET 4 AV M MT 9 TICRATR2EM TS V7 b vORERE, Hik#k
MIERERICHB L 72 kT, 4BROBKTORELIT> TOLENDHS ).

#H O
AWED, 533 KKXU 34 RHARRMSERRIBK OB ALY X > TR S h o phkehs
TEMBERICE LD bDTH S, BEREE TV 2V 5 34 REBAKREA BRI
B, %33 REKEFEHMERL EEREL FANORE, SirofibieLTw
2V AEGERFETFHEAYEE TFRHEBERE, NEEZK, &l BERICEH
T5.
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