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Report on a modified ice-fence for oceanographic observations under heavy
sea-ice conditions during JARE-54 and JARE-55
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(2014 4E 4 H 8 H3ZA): 2014 4E 6 H 2 AZH)

Abstract: The marine biological monitoring program in the sea-ice area off Syowa
Station was started by the 52nd Japanese Antarctic Research Expedition. The use of an
“ice-fence” protected observation equipment (e.g., plankton nets and CTDs) from damage
due to sea-ice. However, heavy sea-ice conditions have occurred frequently off Syowa
Station in recent years. Therefore, we modified the ice-fence (diameter: 1000 mm, height:
1200 mm, stainless steel) to enable observations under heavy sea-ice conditions. This
report describes the results of field tests of the modified ice-fence performed during the
54th and 55th Japanese Antarctic Research Expeditions.
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X 1 JARE-52 & 53 THW/z “7A A7 A" (FEIEAH, 2012; X 4).
Fig. 1. “Ice-fence” used during the JARE-52 and JARE-53 cruises (from
Takahashi et al. 2012).

FEBLNGE, #KIC X BB ORG 2 &, S 2EEAEY (BIX772 7 by) A=Y
25252l %l Ay MRETRLODOTAZAT VA (1) 2B LT, kO
BRI EWCHR L (FiFIE2, 2012). FEHEBIIIEB X CTD (Conductivity-
Temperature-Depth profiler) (SBE 19plus, Sea-Bird Electronics, Inc., USA) & HEj#R/K#F (SBE
55 ECO sampler, Sea-Bird Electronics, Inc., USA) |2 X % #ERBiEifl, B XM 7T5 v~
by PERCEEMEDOT T Y7 b Y RETH ), B ORKIIE T EETRH - 7297,
CMF TIZJARE-52 T3, %53 %kBX (JARE-53) T2HOAFSH, 74 A7 =¥ A%
HCZKIEENBEINCR DI L TB Y, 7 — 7 RLEREERICRF IS Twiy (S5
A 2012; I8 #BHH). L2 L&A S, JARE-S3 OEHKNIIBLTIE, [LoE] 25
KWW ST 2RIOKKImE L, TART 2V ADRBEDPAWETH Y, BTN
W LIRS AE L 72, 512 b 2O X9 Bk LWIRIRDHERE S 2 2 L AVE S h7z720,
D BLWKRICHIES 228, 2) RGLYyT7I4LORBEEWZ LI L, E5121E3)
BEWEEDD L& HIELTH 54 kK (JARE-54), 4555 kPk (JARE-55) I2BWCT A
ATy ADYREMEE L TRA. REET A AT = v A0RMEE WA L 728G 35
(2012) OFEHE LT, 7TA A7 =2 Y ZAOURMELZHNTH L LI, BHPBITBVTHEN
L7 BB 2 55 5.

2. JARE-54IZBUIDLTAAT =V ADWE
JARE-53 DEERANDOKIKIE, KE40m P E, BH15mUETHY, TLLE] 25K
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Fig. 2. Schematic drawing of the modified ice-fence employed during JARE-54 (11 Sep. 2012).
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mm DK% 50mm M T2 5 LRET-> T2y, BE%E500mm I EickbER
L% w/NRICHIZ 572, IO RIZERS 10mm 2 15Smm BB E Lz (X2). KMRokE
BT 70kg INE o T, FRTARAT 2V RAENT Y AILBIEBTF L2007 v s
X, SN E TR EORETING 2 fETT O T TV 7223, BTN 40 mm BT 3
BT oRE LA (1X2).

3. JARE-54 (2B % Bl 2

JARE-54 Tld JARE-53 [AARIZKIRDSE L <, L SR 13 2 4 TIASE B B & Wi &
THHEE LS/ LELEYEDS, TARX 72y A2 HWIKEBENE=S Y ¥ ZBINIZES
KT 2 (B A, B) OFERISHEIIL TS (K3). Fkld 2705 HKBOEH
MCTIE—ETA AT 2 Y ADF#E ZRAT. Lo LRI HKE D BIBOK IR T D
FEhis o7z (K3).

BT A T, JARE-53 TT A4 A7 x ¥ ADFRIE# W& L2k o/NNy (Brash-ice) 2%
HELR S THIET HKIRTH o7z, LA L, HE2500mm MIELERPYERL, 7=
¥ APIND Brash-ice DIR A% FFT 2 &R BN ZERT 5 2 EATE (K4a). KIAEIC

i B L OISR FIEANORBEII A S NS, FEIcBilZ Ejli+ 2 2 LT 7

BUH T B I A KN TIED o 7225, KEPEWEKTH-72. 2072 [LHE] 10X
B WRIC & o THKIZ/MT TP, K& okigRicHh 2 RETH -7 (X4b). M2
AR TEDLDNT W70, M 2 @& KITHT 72 F 2 20 TR T~ oKz 2
L, KEZIUMT I & 2ilAhicns, KEHE TS 2HEE o7z, 22 TIL
S 3BER & R A, KEOBRBICBRUKIESZEY 7232 LT, 74 A7 2V AD%ED
& o7z (M4b). TARAT7 2V AOBRENGBIM, BIOTARAT7 2 v ZAOMEINE T
OFFEICE LW, B X2 1 REHPPRRE Cldd - 724%, K& 2ok s BBUK sz # L
FELZ LR, BUAERTE .

JARE-54 IZB W TIE, WKW (GEA&EKED SHKEE T) 13K o Tz, Thid
HRCALEIC & o T, TRASEREKFIC L S hzzd LM S 7z, 13 LOISFKATE )
KR TT A A7 = Y ADRE R AARTZH, WEPLEK: “HRAhD” P&, TARAT=v
AR ETAEAGICHRRL, %8 - Bz eaT 258 2o (M), Zo7z0~ 1 vk
FUTHoKBICRE L, BABOKRTSICBIIN C 2% T, TA A7 = Y AZMHE 3128
WaEFEhEL 72 (X 4d).

4. JARE-S5IZBUIFAHTAART =V ADYR

JARE-54 TlZ JARE-53 TO#E:% b £ 12, Brash-ice K ELTTA ATV ADEHE %
X LR Z4T - TEIHINCHEA7E. ZO8EE, JARE-53 TIZREETH - 7251k LIRS IS
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3 JARE-54 |28 2 KiMENIGHEARRRE= 4 Y v 7B & BRI B0 2 I Saip, ) 2
VoF RV AEOWIKEREE JAXA X DML AMSR2/GCOM-W1 7— % % & L ITVERL).
Fig. 3. Sampling stations for oceanographic observations in the sea-ice zone, and sea-ice conditions in
Liitzow-Holm Bay off Syowa Station during JARE-54. The sea-ice concentration data were obtained
from Daily AMSR?2 sea ice maps (http://www.iup.uni-bremen.de:8084/amsr2/).

THIENTE, —HTREBMZFERT 2720121, 7L —VIZX 35 &HITFoNT
U AMERR R AR T A UEN DD, TA AT v ADOKREULITIZLEMEDMHER: & O .ASE
Thrbliw, S54RI LZE)URICERAIDY, WHliThrLER2. LoT
JARE-55 Tld, ZEMANOWMEB I PL DRI TA A7 2 ¥ 2%k LVIRKIZRET %
72012, T2 HOWBEERL 7.

1) BIEDOHIRTIE, TAAT7 2 A% ANTEET 5720127 = v R & MRS 2 508
%<, 0kg DERYOBEVPHETH 72, TOLORETERIFFLHBEINTEL LS
XA 8 fEE, BEIH O > 2R 1172 (1K 5a).

2) ThETT7VHORAMITVTNDL 7MKL L TER2Z LK D1To TV,
RERFOMPEIC L > TR 7 ZH8 M E S F, PKEMVBRS YA IV 72T 52 L
Bhotz. 22T, LEO7 ¥ EHOMEERSICERT 572012, 7 & HICHSEBEAEm %
WOAHF22 (Bsb). THICE) 772 CEIfEEX, ChETBED 77 HAREZTIEHT
5T EZX AT (K 5c), —H CHISEEIEIR, WO D727 ¥ HSEZTIEHBITLZ LI
LY MREICAT) S &R o7z (M 5d).
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4 JARE-54 \2BF ZOKIEPHEBIIIE KR, (a) Bl A (201342 J1 10
HIZ 68°50"S, 38°55"E BT M), (b) BB (201342 A 16 H
I268°40°S, 38°38"E BV THEN), (o) MKMIZBWTT A A7 22
Ol & A 7Bl (2013 452 1 17 HIC 68°27°S, 37°55 EIZBWTH
fiE), (d) AL C (2013 4E2 7 17 HIZ 68°23°S, 37°50" B I2 BV THNE).

Fig. 4. Sea-ice conditions at sampling stations during the JARE-54 cruise. (a) Station A

(10 Feb. 2013). (b) Station B (16 Feb. 2013). (c) Observations using the ice-
fence were cancelled by a heavy surge on the sea surface (17 Feb. 2013). (d)
Station C (17 Feb. 2013).

5. JARE-55 |23\F % BUHIBEE
JARE-55 Tl [ L 6] 253 FIR D (ICIRAIEI IR Z2 K72 L722s, @B KNOKIKIE
JARE-53 8 X UV JARE-54 AR ICH LW D TH o7, TA AT = v A%V I2KiENE =
) v NG, EAEKNT2E A A, B) OFEMICEI L (KMe). F2zikiso
GLKTFICBWT—ETA AT 2 Y ADRBZ AR, TAAT 2V AZHFET LI EDPT
&9, IAIIZIE JARE-54 & [A BRI TR O B UK TR C D920 & 72 o 72 (B R C) (4 6).
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K 5 JARE-55 CEML7ZTA A7 2V ANOFHLEVHN - T8 L 0°7 & M SN 4
WOWYHITHE. (a) BEHN-FOWY FIFME, (b) 72 HSHEREORY
FHTALE, (o) SRETO7 FRME, (1) WRED7 5 HMR. 18R 7 5 R
ROKRTT ZIOBMIBIEELAT > T2y, 7R EMVHIFL 2 &ick-
THSEEDIATAL L)1 L7z, (BEIZ 2014 4F 2 3 11 HIC 68°11°S, 38°51°E
2BV TREEKIE).

Fig. 5. Schematic drawing of improvements made to the ice-fence during JARE-55 (11 Feb.

2014, photograph by N. Takano).

BT A ZEAIRNICD 5 DT D RBABOKEBICB W TER L7z, FAHOKED#H LT
ART 27 ADFED 10 FLANTEHIIT) LA TEZ BlFICR & ZokgH i L&
BHZEH%L, MEICBNZERTALIEATE (K 7a).

B B Xk D/ (Brash-ice) 2SFEAEZR D, F 728 A AR TE WK AR
T 2KIRTH o7z (7). EDODMEDPFEL P TMBEHI~NOKTEEZRI L, K
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Vot RV AEOWIREREE JAXA X D24t AMSR2/GCOM-W1 7— % & & LIZMER).
Fig. 6. Sampling stations for oceanographic observations in the sea-ice zone, and sea-ice conditions in
Liitzow-Holm Bay off Syowa Station during JARE-55. The sea-ice concentration data were obtained
from Daily AMSR?2 sea ice maps (http://www.iup.uni-bremen.de:8084/amsr2/).

LM TILET, TAATzVAZFELZ. T2, 2 HE®CTD F ¥ A MEiIZE W
KICEDTART = ZAOREDL T 2IRE L7720, —EKM2OHL T o HikiEs
Torz. HOKFKICE s THRZMLETIEICED, RBEZESHIATI ZENTEZ. T
A A7 2V ADFEPSBH, BIUOTAZA7 2y ADEIE TOEEICE L 2B 1B
BERETH Y, FHikEZ2EZLZICOML LT FERMANTTRTEET 2 LA TE .
JARE-55 fE Ot LR TlE— KM 2 T 5 L EOKEAIED > THE D, Wb ik
AT, GLKW 28T 5 & HBUKEIRTH - 72, T JARE-54 O b3 H A ki & [H
BRIZERALIEIC X > T, K E G KR L SN CEOKF 2 R Lz b Do L E 2 shi.
X COIBIOKIES & D B~ A VR OFELKE TT7 4 A7 = v ADikE % A 7205, BOKEF
Z WK L 7RI I KB 03K 2% & IR R ED W 2 & Sk 2 4 L
WU TRBUKIE 2> TH, TRk THESTLES (MW7), Z02OTA AT =
YARWKTIZHRDL ZEVHEETH Y, HEEXEZMEDRLVETRRETH- 72 (X
7d). EHIIERRE LT A A7 2 Y ADME LK “H D" 12X o TRTFAAICHIE
L, BET5ZEPWEETH -7z 1 B OREMEELRRALD, B2k Tw5
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7 JARE-55 (2 BVF KN E B OKIR. (a) BIIAA (201442 9
H1Z 68°52'S, 38°42"E ICB\WCH M, ABHIKHE). (b) BB (2014
2 H 9 HIZ 68°29°S, 38°40" E 2B W THM, AKFRIKHE), ) BX
O (D) WARIMICBWTT A AT 2 ¥ O Z RA B (2014 4E 2
H 11 HIZ 68°11"S, 38°51"EZBWTHMi, wHHKIY).

Fig. 7. Sea-ice conditions at sampling stations during the JARE-55 cruise. (a) Station A
(9 Feb. 2014; photograph by D. Mizuno). (b) Station B (9 Feb. 2014, photo-
graph by D. Mizuno). (c) and (d) Observations using the ice-fence were can-
celled by a heavy surge on the sea surface (11 Feb. 2014, photograph by N.
Takano).

B (CTD BX UHBIIRAKZ TB L 220 58E), 7TA A 72 VAR FICHEBEIL TV
CEEWEEEHIML, BZMATAHEREE o, FOROBANVILE LT, BUKE
WIZBWTTA A7 = v A AT ICBIE C 2%t L 7.
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6. Bb Y I

JARE-52 & U BUG L 7Kg AR E =% ) V7 BINE, 7TA A 72V AEHWD
ET—EBDOWREZRZIT TS (BiFIE, 2012). 74 A7 ¥ AdhH L WIKRANORE,
ek, MBI OER% ZE L% % JARE-55 F CHERYELIT>TEL 20
R, FRICEBKNICBWCTE T HICH A CE 2 2 & 205, BEETORIRT—IE
DRI EHIWF L CTwb. —5 T, JARE-54 OFiKIRE X Y JARE-55 OFELKFFIIZ B VT,
BBUKTRA S A S “9RD” 2@, TAAT =Y AREHET A DN TEXRVWHENE
HEL7Z TARXRT7 2 ZONEIE1000mm TH 2 DITR L, VTS B0 2L E A
794mm @ CTD & HEIRKE, B L OELE 600mm OFEX TS 27 b dy b ThHbE (5
A, 2012). BROT A A7 = v G KBLZ BT 2 72012, W2 BT O304
WD HEREEF > TEESNTREBST, HLETHT A AT = ¥ ADNKENIIFHHE S
NI EEHAHRELTWD., T0kO, HKETOBINE 5D A TIHRWIHET
DESGDLTELA & % DA, 51D JARE-54, JARE-55 O X ) IZHKEAIFEAERL, &
W YR BPASTLBEMFICEBLEEGAER, TAAT VAR EEIRETAHI L,
T2 E OB E BT L L FELL, TA ATy A X BB AN, BRUKEET
EiTH2OVNEHTHL L bNA.

TAARAT x v A% MW BNE, JARE-52~55 O 4 £ TEFFI MOEEICE 7. Zh
F THINRDZ Lo 72 KEEMREIC 505 2 BUIASR 1L, AW AP RT—5 1y P TH
0, TR S B 75 > 2 b D5 AE, RIS 2RESAE ST
% (Ojima et al., 2013). 5% b4 LRKRRRBEOH T, 74 A7 = v A% 7B
ERMARENLLIET, IVRECE=S) VBN ZHET 2 ENEETH .

# &

%54 B XU 55 H A MR BIIIR IR RIZ COBREO®E S E, BLU[LoE] %
BoO® S FIPKBENBINC BT 284 RE 2 Wieliwnie, $27 4272 0 AR
»izh, Pifsdim AR [Loe] MERB X2 = Vit 2t oH S F 12
finiztiniz, TIERIO X D IEHT S, WK EEE O MBS E AR ITTET, s
Ly —, HARKEE LS SIREG 272 5 55 R H A HE RIS B PR B R R AT 0 5

K, KEFHEK2 S EEGICB T 2 BHEREEZ R L TnicZZ2vni BEhoEF s Fi
JESEHT 5. TA AT = v A% WA ZEBIINIE, BN BIZEET 7' e ¥ = 7 Mgl i
MR OBREIA I T 258 ] (KP-4) 3 X OYH AR s B R IS A B AR [ZERE
JEHETE=51) 5] (AMB-2) O—#& LTHEBINZIDTH 5.
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