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Report on a modified ice-fence for oceanographic observations under heavy
sea-ice conditions during JARE-54 and JARE-55

Kunio T. Takahashi"**, Tomomi R. Takamura' and Tsuneo Odate"’

(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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1 JARE-52 & 53 THW “7A4 X7 v A7 (EfEIEH, 2012; X 4).
Fig. 1. “Ice-fence” used during the JARE-52 and JARE-53 cruises (from
Takahashi et al. 2012).

PRI, KIS X 2RO Z &, RS AmEAY (B 77 27 by) 12y x—=3
25252 %l Ay MRETRLODOTARAT VA (1) 2B LT, kO
BRI WKL (FiFEIE2, 2012). FEHEBIIIEB X CTD (Conductivity-
Temperature-Depth profiler) (SBE 19plus, Sea-Bird Electronics, Inc., USA) & HEj#RK#F (SBE
55 ECO sampler, Sea-Bird Electronics, Inc., USA) |2 X % #EsBEEil, B XM 7TI v~
Moy PERACWEEWEOT T Y7 P URETH ), BILORRES T EEITEDH o 7205,
TN ETIZJARE-52 T3, % 53 kP (JARE-53) CT2HOAFSH, T4 A7 A%
FHOC7OKEERBNCR DI LTB Y, BT — & LHRELARICEF I AL TRy (B
A 2012; I8 #BHH). L2 L&A S, JARE-S3 OEFHKNIIBVTIE, [LoE] 25
MR ZW ST A RIKIKRDPBE L L, TAAT 2V ADRBEPATETDH Y, BMlOFER
W L7CIEAAAE L7e. 4 b 2D X9 ik LVOIKIRDSHERE 5 2 & 23 g S hiz7zo,
D BLWKIRISHIET 22 &, 2) ROLRY Y TIL 2ORBEMZ L2 L, EHIT1E3)
TEWEEDD L& HIEL TH 54 kBk (JARE-54), 4555 kPk (JARE-55) I2BWCT A
ATz v ADYREMGL CTRAZZ. REET A A7 = v A0RMEEZ W L2 EiE I A
(2012) OFEHE LT, 7TA A7 2 Y ZAOURMELZHNTH L L DI, BHPITBVTHEN
L 7B % i 5 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% H/NRICIIZ 57280, MEORIZEE 10mm 2 15mm FEE Lz (K2). AMEoRE
BT 70kg N E o T, FRTARAT 2V RAENT Y AILBIEBTF L0007 v s
&, S E TR EORETING 2 fEET O T TV 7223, BT 40 mm (BT 3
fEpr g 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 RS2 LELEYEDS, TAZXA 72y A HWIOKEBENE=S Y ¥ ZBINZES
KT 2 (B A, B) OFERICHEIIL TS (K3). Fkld 2705 HKBOBH
MCTIE—ETA AT 2 Y ADF#E ZRAT. LD LRI HOKE D BBOKTHIR T D
Efil o7z (K3).

BT A T, JARE-53 TT A4 A7 x ¥ ADFRIEZ W& L2k /NNy (Brash-ice) 2%
HRER S THET HKIRTHo72. LA L, &E2500mm MIFLERPYERL, 7=
¥ ANAD Brash-ice DEAZHTZ &R LB EET A2 LATE (Kda). KEAEIC

B X IR FIENOR BT A S 1T, RSBz FEfidT 2 2 L5 TE 72,

BUH T B I A KN TIED - 7225, KEPENHEKTH-72. 2072 [LHE] 10X
BRI & o TR/ TP, K& ZokigRicHn 2 RETH -7 (K4b). M2
AR TEDLDNT W70, M 2 @& KT 72 F 2 20 TR T~ oKz ik 2
L, KEEZMLUILT I & 2R, KEPH L TRIHETL2HEL 272, 22 TIL
S ] e & iR A, OKEEOBRMIC BRI A /EY 72232 LT, 7TA AT 2V ADOFED
W& o7z (M4b). TARAT7 2V AOFBRENGBIM, BIUOTARA7 2 v ZAOMEINE T
OFEECE L7, B X2 1 BEHPPRRE Cldd - 724%, K& ZokE2sBBUK sz L
FELI LR, BUAERTE .

JARE-54 (2B W TIE, WKW (GEA&KED SHKEE T) 13K o Tz, Thid
HRCILEUC & o T, TRASEEKFIC L S hzzo LM S 7z, 13 LoOISFKATE S
TMHKBTT A AT =V ADFREZRKMRIZDS, MEPORZ "R BELl, TAAT v
AR ETEAGCEHRRL, %8 - BlzHeaT 258 E -7 (M), Zo7z0~ 1 Vi
U CHoKBICRE L, BABOKTSICBIIN C 2% T, TA A7 = Y AT I8
WA ERL7Z2 (K 4d).

4. JARE-S5IZBUIATAAT 2V ADSRE
JARE-54 TlZ JARE-53 TO#E:% b £ 12, Brash-ice K ELTTA ATV ADEHE %
X TU R Z1T o TBIINCHEA 72, Z R, JARE-53 TIEWEETDH o 720k L WokRIiZx e
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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
Y AMER AR T A UEN DD, TA AT v ADOKREYLITIZLAETEDMER: & O .ASE
ThHobicd, o5 KRIMZEIBRBICERALRDY, WEchHrLEZT LoT
JARE-55 Tld, ZEMANOWEB I P DRI TA A7 2 ¥ 2%k LVIRKIZRET %
72012, T2 HOWBE2ERL 7.

1) BHEDOIIRTIE, TA AT 2 v A% A CTHEMT 5720127 = ¥ A% MRS 23608
%<, 0kg DEBRYOBEPHETH 72, TOLORETERIFHFLBEINTEL LS
XA 8 fEE, BEIH O - T2 1172 (1K 5a).

2) ThETT7VHORAMITVTNDL 7MKL L TEE2 2 LI2KDITo TV,
RERFOMPEIZ X > TS T FH8 M E ST, PKEMVBRS YA IV r2@kT 52 L
Bhotz. 22T, LEO7 ¥ EOMEERSICERT 272012, 7 7 HICHSEBEAEm %
WOAHF22 (Ksb). THICE) 7872 CEEEX, ChETBED 75 HAREZTIEHT
5T EZX AT (K 5c), —H CHISEEIEIR, WO D727 ¥y HSEZFIEHBITLZ LI
LD FCAT) S AR 2o 72 (1M 5d).
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4 JARE-54 |2 BF ZOKIEPHEBIIIE KR, (@) Bl A (2013 4E2 /1 10
HIZ 68°50"S, 38°55"E B\ THM), (b) BB (201342 H 16 H
12 68°40"S, 38°38"E B W 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 2 BlllIAE2E
JARE-55 Tl [ L 6] 253 FIR D (ICIRAIEI IR Z2 K72 L722s, @B KNOKIKIE
JARE-53 B X ' JARE-34 MRICHE LW D TH o7, 7TA AT 2 ¥ A%V 72KiENE =
) v 7N, EAEKNT2E A A, B) OFEMICK L (KMe). F2zikiso
GLKTFICBWT—ETA AT 2 Y ADRBZRARTZD, TAAT 2V AZHFET LI EDT
&9, IAIIZIE JARE-54 & [A BRI HORI O BRUK TR C D920 & 72 o 72 (Bl R C) (4 6).
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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
AART 2y ADFED 10 LN TEHIT) LA TEZ BFICK & ZokgEH i LEF
BHZEH%L, MBICBNZERTALIEATE (K 7a).

B B Xk O/ (Brash-ice) 2SFEAAEZR D, F 728 A AR TE WK 2SR
T 2KIRTH o7z (7). EODMEDPFEL P TRBEHI~NOKTEEZRI L, K
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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 = ZAOREDLT IR L7720, —EAKM2 ML Tr o HikiEs
fTo7z. BOKRICE o THRZMLUMTI LIS, REZAEDHIITI IENTEL. T
A A7 2V ADFENSBH, BIUOTAZA7 2y ADEIE TOHEEICE L 2B 1B
BERETH D, HikEZ2EL72ICOBL ST FERMANTTRTEET 22 LA TE .
JARE-55 {5 O Jb_ERFCld—4Ka 2R 5 L BRI DEAT - THB Y, Wb b Hikikas
AT, GKW 28T 2 & HBOKEIRTH - 72, THIE JARE-54 O b3 H A ki & [H
BRIZERALIEIC X > T, HoKSEA KR L SN CEOKF 2 R Lz b o L E 2 shi-.
3 UDICHBURTNE L O B~ A VB OELIKGTTT A4 A7 = ¥ ADFkHE & kA 72285, Bk
WK L 7RI KB 033K A% £, & HITIZIR R ED W Z & Sk 2 4 L
WU TRBKIEZ/E->Th, TRk THESTLES (MW7), Z02OTA A7 =
YARWKTICHRDL ZEVHEETH Y, HEEXEZMEDRLVETRRETHo 72 (X
7d). EHIEEBRE LT A A7 2 Y ADMEDR SR “H D" 12X o TR TFAAICHIE
L, T2 LWETH -7, 1 R ORRENEEL A5, Bz Tw5
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7 JARE-55 (2 BVF KN E B OKIR. (a) BIIAA (201442 9
HIZ 68°52°S, 38°42"E ICBWCH N, ABHIKHRE), (b) BB (2014
2 H 9 HIZ 68°29'S, 38°40" E 2B W THM, AKBRIKHE), © BX
O (D) WARIRICBOWTT A AT 2 ¥ ZAORE 2 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
CLEWEEEHIML, BHZMATAERE o ZOROBANVILE LT, BUKE
BWIZBWTTA AT =V AEMETICBINSN C #FEML 72,
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6. Bb Y I

JARE-52 & U BUG L 7Kg AR E =% ) V7 BINE, 7TA A 72V AEHWD
ET—EDOWREZHITT0E (BiFIE, 2012). 74 A7 ¥ A3 L WIKRANORE,
it MBI oL ZE LW % JARE-55 £ CTHERYELIT->TEL 20
FER, FICEFRNICBW TR TICHHEDTHETE 5 2 25, BN TORIKRTIN
DRI EHIWF L CTwb. —5 T, JARE-54 OFikIRE X U8 JARE-55 OFELKFFIIZB VT,
PIBOKIEIE2 S A% “HRD" BEL, TAAT 2V AZTETSH I ENTERWHE)S
Bl TART7 2 ZONEIR 1000mm TH B DKL, T 2 B0 X E £
794mm @ CTD & HEIRKE, B L OEE 600mm OFEX TS 27 b2y b ThHE (5
EZA, 2012). BROT A A7 = v G KBLZ BT 2 729012, W2 @5 O H5104
WD DERMEEF > TEIESNTREBST, HETHTA AT = ¥ ADNKENIIHHE S
NBHEZLEARE LTS, 20720, wKETOBENE “HR0D" A>T LW T
DESGDLELA & % BH, 51D JARE-54, JARE-55 O X ) IZHKEAIFEAERL, &
W RN BRSO TLDEMICHBLIESEE, TAAT7 2V ARREIHKET LI L,
T2 E OFME BT L L FELL, TA ATy A X B AN, BRUKEET
EiiT2O00PEHTHL L bNA.

TAAT x v A% B BNIE, JARE-52~55 O 4 £ TEFFI MOEEICE 7. Th
T CTHRDOZ L2 o 7o KRB B 2 BUIAS R iE, AN AL LHT—F 2y FTH
D, TR 2B 75 v 2 b D5, BRSBTS AR ES AR S hTw
% (Ojima et al., 2013). 5% b4 LRKRRRBEOH T, 74 A7z v A% 7B
FRMARENLZIET, LVRECE=S) V7N ZHET 2 ENEETH .

3@ &

8554 B L OVEE 55 K ARMBHIRBIIESR R COBRBO®RSE, BXU Lot
BoO®H S FITOKENBIINC BT 284 e wizi2wiz, 274 A7 2V AR
7z, PitsdiE EAER [Loe] MEEB L2 - Ssttok s FicZ
finiz?iniz, TIERIOD X D IEHT 5. KB O M HE E AR, e
vy —, HARKEE L SR AT 555 UK H AR R AR s B R R [ AT O
BPEIR, KRR 533580 2 BIIEGR G E 224 L Tn/z72wnw/, D Eof S I
JESEH 5. T4 A7 =¥ A% CARBIZEBEIE, BN BT 71 2 = 7 Mige H
MR OBRBEIA BT 2058 ] (KP-4) 35 X OYH AR s BRI R IS A B AR [ZERE
REEE=51) 7| (AMB-2) O—#L LTERENZLDTH 5.
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