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Field test of “ice-fence” for oceanographic observation in the sea-ice zone
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Abstract:  The powerful ice-breaking capability of the Japanese icebreaker Shirase
raises the possibility of marine observations in the fast-ice and/or permanent ice zone;
however, it has been difficult to use conventional equipment in such areas due to the risk of
damage by sea-ice. The marine biological monitoring program in the sea-ice area off
Syowa Station was started during the 52nd Japanese Antarctic Research Expedition to
overcome the difficulties encountered when performing conventional oceanographic
observations. The program employs “ice-fence” (diameter: 1000 mm, height: 700 mm,
stainless-steel), which has been successful in protecting the observation equipment (e.g.,
plankton nets and CTDs) from damage by sea-ice. This report describes the results of
field tests of the performance of “ice-fence” for oceanographic observations in sea-ice
areas. Possible improvements to the system are also suggested.
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Fig. 1. Sea-ice conditions of Litzow-Holm Bay off Syowa Station.
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Fig. 2. Prototype of “ice-fence” in the sea-ice during the JARE-48th cruise.
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Fig. 3. Schematic drawing of the “ice-fence”.
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Fig. 4. “ice-fence” used in the JARE-52nd & 53rd cruises.
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Fig. 5. Plankton net survey in the sea-ice zone during JARE-53rd. Since

sea surface water was open, meaning that observations could be
performed without using “ice-fence”.
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Fig. 6. The setup method of “ice-fence” in the sea-ice region. (1) Descend with

the lid opened. (2) Close the lid under the sea-ice. (3) Ascend to the
surface. (4) Open the lid and remove sea-ice on the lid.
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Fig. 7. CTD with a water sampler (left) and plankton net (right) used in the
monitoring program in the sea-ice region.
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Fig. 8. \Vertical profiles of temperature and salinity by CTD cast (left) and small

copepods Oithona similis by plankton net (right) collected from the
oceanographic observations using “ice-fence”.

TETVWALIEPHERINTVS (M8). TNHLEDTA AT =V ADKRENS CTDBLY

TS5 MRy OB, TAAT7 2 AOEIE TICE LK, BXZ 1K REE
ThHho7z.

4. FloruEm

INE CHREETD o 72KIENIZB T 2 IBEBIINE, 55 52 K55 53 RKICBWTT A A7«
VARAVD Z L THKOEBERMYBRE, —EORREEET 0D, T2, #ikTHOR
CENTZFFIZT A AT = Y ATHBOKHEZEY 32 & T, N oIl kaRBRAR
XCTD (¥ FR KM DFH) BIMOEBOWREL o7z, IHITETT V7 b riky MEK
FloFx )T L=y ariwvoiz, WHICHED R, JRREITEO BT S e Wik
WELZBNEH OEBICD T A ATV AIEHTHA. L2 LAEYVS, HEOTA AT =
VAR EMAS I ET, KFNIIBIT2EBIO—BOFTELFT L ETRELE 2
LND. SHROZZDIYE ML &R DI

53 KD EAEKNICBWTIE, VoYt - RVABHNOKEN40mLLE, FEE 1.5m
PEThY, [LoE] HMEmEREEZR&T 213 E10RR L7z /2, [LH+E]
MW T2F LK O/ (Brash-ice) 25 1m 22 A FEICHAELZ D (K9), T4 A7 =
YAEBETHIE BBUKHZES I L) BTERWIEENH 572, 5% IO L) Bk
KA T EFHENS T EHD, Brash-ice K E LTTA A7 = v ADEE % 1.5-2.0m
BEFTMITLEDSDH L. FLNEDIELTHIET, L) REOBIRHFEZR OS2I



454 RS - B ER - AR I - /NETESR

2% ."_:
i
R
9 553 BRIC BT B A KK T Brash-ice. (2012 4E 2 H 21 H 2 68°50°S,

38°50'E fF L2 B\ THRAY) .
Fig. 9. Brash-ice in the permanent fast ice zone during the JARE-53rd cruise.
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Fig. 10. Schematic drawing of the improvement point of “ice-fence”.
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