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Activities of the Summer Party of the 28th Japanese
Antarctic Research Expedition in 1986-1987

Takao HosHIAI*

Abstract: The summer operations of the 28th Japanese Antarctic Re-
search Expedition (JARE-28) in 1986-1987 are described. The icebreaker
SHIRASE, carrying 52 expedition members led by the present author, 4 Japanese
observers with cargos of about 900 t, left Tokyo on 14 November 1986. After
calling at Fremantle, Western Australia, where 2 Belgian scientists participated
in, the ship arrived at Breid Bay on 17 December. With helicopters unloading
of 300t cargos was completed by 5 January 1987. Surface transportation of
cargos to and construction of buildings at Asuka Station were concurrently
carried out. An aerial photographic survey was also done in the Sgr Rondane
Mountains region. After departure of the SHIRASE for Syowa Station on 5
January, the construction was continued and the field work of geosciences in
the S¢r Rondane Mountains region was commenced.

The ship reached Syowa Station on 9 January. Relief operations and field
research work were completed by the end of January. The SHIRASE left Syowa
on 4 February and arrived again at Breid Bay on 6 February. Summer per-
sonnel of JARE-28 who completed construction at Asuka and field work in
the central part of the Sgr Rondane Mountains region and also the members
of inland traverse party of JARE-27 were picked up there by 14 February.
Then the ship left on 15 February and returned to Tokyo on 20 April via
Port Louis, Mauritius and Singapore.

The following researches were carried out during the summer operation
of JARE-28: a) aerial photographic survey, geological, geomorphological and
geodetic observations in the S¢gr Rondane Mountains region; b) terrestrial
biological and oceanographical observations and gravity measurement in the
Syowa Station area; c) ionospheric, meteorological and oceanographical ob-
servations and sea gravity measurement on board the SHIRASE.
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Table 1. Research programs of JARE-28.
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Table 2. Members of JARE-28.

223

B % (5%) ERITAR6IEIA 1 HBzE
moyl B Oz | Em b B B & B
B E|E A FE 3|S5 | EUERFRTOEARYT | TKRE 8, lxMx, 16k8
£ (BB ERRLERE), 23%
WL (BNEERRLRE), 7
AU H ) (46.11-47.1), 1 %
) 2 HHh (47.11-48.3)
PUE®E E | 8| mesgeriem
YRR F | mrRwmies
;‘ﬁ ?‘_3{_; i en =h a Igjﬂ'm'@%ﬁﬁ
Bt L
oM | B OB % E | 36| EMERENEE
mk- | ¥ OO DB | 39| uskEEE Ry
ﬂg%l:;?\ .Lj_ » 3 (239 .
B om B 3| markrmesn 2k E
W% & | 0| Evesmeises 28
EOER Y| OB cRnmoenRaT
yoame er o ST R 2T
MUK A 29| e R B
BT w | p | EERTRTEED
| (RB RS SR
wowl F R OB | 4| ErRERRTEER 20, 15, 187, 2608,
— % 7 AU HEH (55.11-56.1,
56.11-57.12)
EOROE S u | muvwmsmsikn 19%, 4%z
BT OR M | 38 | WMSEAEBRS 20
e 3o e we ST R AT 2
B % | emED)
BB (37%)
mow B % | Em 77 7 B & B
MR | KO HE K| 8 ErmemammEs U E, 1ok, 240E @l
BE), 4 —2 b5 1) 7 3 (49,
11-50. 1), 7 2Y H¥iL (59.
) 12-60. 3)
aE O I B | € | EvEememioe s Uk, 14k, 18KRE
g & & F Y| 3| KerENT 190 &




224 BE & % 5 (REMER R

2 HOI%
Table 2. (Continued)

mou| ® & E8 At & B & ®%
Go% | F R OE & | 31| wsrEa
% ® OB Z | 8 axrean
oo w2 | mmermws
, ety 2 b BT T
Egﬁ% *IB Eﬁ' [E] 29 %iﬁ%‘lﬁéﬁ
BRI B R ¥ | a2 | s s
HER | B M % | 3| EvadmETiES
I Y R B
[A] # %r: 2_ 26 @(IE@ :% /
2y k3 g’;’ b2 %g{ylﬁfnk%
SEE L B R . SRPEE R
k. O A M B | 38 | EvEATETIES 2 g, 7y s (56,
MR .. 11-57. 1, 59.11-60. 1)
O I B & | R | EVESHRTREL | 208%
5k Wl | | B TEIE R W R, T Ay A (.
AN -
PP S MR T
mood I PR 27 (7 72l A5y 76
e B o R R 36| KRR
REX o v o g | EuEEmETELS
i i CEE KRB
2 Ya B [E 7 B R 2 -
woW s8R W3 Gaystimar ey | CkE%
son T MR o
LR ] (¥ em7 4~ 1)
meoEL o an S
TS0 s AR T )
IR VIS RS EHRE
RO 26;(@*@%1&)
gomoLrow SRR b o
O 1 & R | 3| (Fcpgmeigy | 7K R0
oF W B Al | 29 | BHTAREML
S - RVA e e
LR N R R EE S 7 )
\ {—\j} %,E!él }fj %,J 32 ffif‘b%f” FENHIE ST
} S A A 3 L; . my o -
BEoERERB UR] 7 ¥ M 2 T 3 3
SO S R S 1 £
wom M moE o PSR

|
| l(%ﬁ%xﬁ
¥ hk m L




Vol. 33, No. 2] 55 28 KR BRI SR 1986-1987 225

®2 OO
Table 2. (Continued)

| & | EE i i & B
g o | B MRS S R AT
(S~ 3 -G o B = < o 39 (Rb kB 2 m)
i yn va ik [l B HO T S o
MUK R 26 e e i)
AT R %%ﬁw 2k A
@Fﬁ] X Hm oW 37 (b Has ke F B 2
2p m sa ay 3 R e 2
L LXMW B (TRT 54 T — b A8)
KN L 04 »y <Y '—Lv
:1{-: ,;,’:'[l I’:t; 32 12?1%1%)471 f’ﬂi'&gﬁ fil
b !j{ 32 %%%ﬁf‘%}ﬁﬂ[ﬁ%iuﬂ 24&&%
7 g Mow B % | 30| mmermEeRs
LTI B R o
R E 26 G ke e SRR AL
S Sy MR 2T e 10 .
@m Hi 3?7% Bl 33 (%ﬁﬂ%zx\ﬁﬁ) 18&(, 24(}(@%
O, B Bl s
FIodokes
i3 %, i 7t Jid
Womo® ko3 8 BRI AR
VU 1 53 SRR
me %2 0 % FAT Skt 2l
[ | 29 I TR T3kt A
Ry
ig %, 1 At i
Hugo DECLEIR 46 77 v e H KRS
Ludo de Vos : 24 77w LA KRE
B PR 631214
R 11256
TR Tpra T Nl S 1927796
TARA RS 42831

o, B, RER IO EESHPTRERONRE X3 1R



226 B & % 5 (R Kt
£33 BMAHABER AR
Table 3. Breakdown of expenditures.
oM T 5 () EE W H &
B PEL PR
X - ® X 1376 THEES
OB A 5737 “a b yREE
T OB OB 30606 ERGEEE IR, BRI
= % 53281 ANYTLAFTZE YR~ F
i &8 13885 S IEHE B BT
b o4 1526 HEES
H P - H1 B 36825 IR
M E - WA 1807 THEE S
W L2 Y 2106 HEES
HoOO® &K 15773 Mk
ok -2 R 8222 TEEA
o7k EA ; 37599 b AN Y
ol 7/ IO A ] 28905 MK RERY, MM A e
3L wo 46735 TERMHERR Y, TORPEPRTY, MRt LYY
BETIT IR R
(FAFD « A F13 AR GR)
4 mo 397774 PR b, RIS RE, PR
1 ¥ 65596 IS
i g0 3923 HEES
+ A 2636 THHEE
i} 5 7906 VHF 535 55K
B g 2295 fEp e
45 i ‘ 22305 FEp ST
fr i 11760 FeHh T fisi £
4 2 33693 e
Bioko- B % 620 Mk g K
(BB w,ﬁaﬁwﬂ{z’)
53 A 135777 FHRUSE b8, SERHIN R I
PS ¥t 19283 Mok, JTH
b} =1 21718 KEIEERE, 4 vV b REULEE R FAX 35
= it 11793 NIV b /ﬁll'l, P
B o8& - Bk 5560 AT K KRN
It bt 39209 TR R, ifﬁmiﬁﬁﬁé{&
LW PR
By s T 999782 |
M 72 #1518 1 190584 |
b . SN E S 737420 |
4. EHIfTENETE & #EiE
B8 28 K o (TR ENY, KMo A, FPRIENEE, B 5 I BRI N ELSE
BT, WHBELABRYH Y IeROER Lic. T T8 26, 27 kBRI T, HTH—BHM
D 2 EHEERICHT A BREBIA T b o0, MAEBEREO D OFERT, It



Vol. 33, No. 2] 4 28 K p R IR B, 1986-1987 227
NRTRBECKEVWZEVBOLNTHoT. DD, P THrBRCET IENEOBRZ K
R i h, BIMHRRTREGREI X R L, BKARER Y, EMEKRZXFLITL
T2 B BB &, EEFREERTCHTEE2M L. 1, B TroBR L FT L CRET
B, t—Ar Y X —FUHCETAHFRAEC OV TCL AT b8 e Fot. BT
DOITEZ T 5 acptg, Ho 57 v 74y, 198647 ek B L, BEEEOHE
iTotc. —J, w—nw v X—xUMOMETERET, #2TERBABKOHEL <L —
YavELTERTSZ L, F2TRAERAEKIATEEREERE LLE, 751 VBR
BT TLo®] gk iTasz bind, 28 REMMECET 227, 28 kBRI O &R
e OWTiX, MW REEN5 ), TOMELH 27 RKERKERCAILDRTTT
L. ¥oik, BEEKOEMTEN. Loe] o BECHET LI AN, TL
L] LOoFEEL LT kT F28 REBMBBRUTEEBTELZKEE L, 19864114
130 PfED 5 87 A i & D &R % 1.
FOWBEIUTOERYTHS. Thbh [Lbw] 121986 411 B4 H kR kL,
AEBRIZ TV RmBETL, 7V <Y P AREROK, 12ABEIZT 74 FiE, 70°S,
24°E FHCEE TS, 7794 FBRBVTUL, #9300t oELXEEL, HTHBBEA
DIF, K - REOIFE L EMETS. 198741 A LW T, {FE0RE Lyl
Mo ZEREEiiZes. U HIr0BLBHEMYBLKA A HEKA
ABTHEETH L LB, CBH¥EE2ZLTURERERSLL, - e v 21—l
PR BT A BREER TS, ftk, ThIZEILD, - eV & — 3RO fiEE
HRY, BIOCWEREHATT 71 VBRI s8N EET5. :
FRRNEEHC R\ Tk, 19875 1 Ay b TR T, # 600t oBFHMEBRATL L L
bic, LECIT, BHEEELTY. —7F ATREM0OFEHE, Fatiiics it 58

2 A kA TLbe] B E LT 71 FIBIRED, w—na v £ —3 ¥R
HE, H>THrEREYOEKE, B IOE2T RVIERERYIETS. L KiEEER,
Je EfB I ICTTRE LR b s EBBIR ER L, 3 A RAC i EEE YR, R PA R,
YV HE-ARET, 198744 BOEETENRETS.

KB, A=A 7YV TRERLOEREOD - B 71 43, FEEREA2ETOBAT
5. Fi, KBMEIFEC ILEANL, w—Lwe Y X — i HHeEREKE L CERT S,
RTZC X5 EEE M E EEREK BTV TERTS.

5. HHMITHME
5.1. TL>¥] 0Tk
1986411 FM4BREHELHE L TLLR] &, MEBRMNEZEM LR OET, 117280



228 B A& % 9 (IR
MmHI2A3HDE, 7V =Y bARKER L. CCTEBARELEA A7) TEERK
WOEw 74 4 A 8L, KEplrE B L. M EBRRZMEE Lerb, 12A8A
55°S %@, 1787 74 FEDOER KA 70°09.9'S, 23°46. VE 1wH|# Liz. 18HICIIE
FIOE 2 (8% & - T, PIRGREH, AEEM, MEZEEEEN, AR E2HThCE
DA, Lal, FOHEHARLRE T, M EREHL TS 23071 1 g0
IR Thhics, 1 A4 B3, WEOBMBEEK LD ENTE.

CORBHIILOME~DOEEW15.5t DAY v 7 (9{F) 21T\, 26BITITHEFLE,
ARERH 6t ¥ 4EX L - THTHREZE LK.

1987461 A5 H, ThiTHTrCORREFTHE L TELBAEMBRAEE, LU
2T R YEBB (A2 ERAE LLILLE] 3,751 FiE%xHh, 1 A8 H,86°34.6'S,
38°04.4E D fim LB ~OE 1 LRI L. 1 A9 HRARD UAMcER L.
Kb, RERREO 1 THR BEHO K EEXEE T 1. 5l EHEEER LichEo~
Y=z —Eek, FAMTE), BERFEEETER D CETL, 281 BRI 27Tk, 28
KBIRE OBEZERIT N TEL. o, 1 B22RICA ¥ 7 ko ik »n B L
feted, TUHLE] WAREBEGCBEL, 25 1H, 38 LERFEBORE 27 JLpK 27
SR EL, BT T4H7 54 FEBTHED - .

2A5H, TLoE] BFEOT 54 FEBREDY, 70°16.4'S, 23°45.0E DEZKITH
W o to. LI, 9 BVCIREE 27 (RPIBEGRZALEK, 12358 28 SRR, 14H b T
PEBHMOEKEAYINE L. 13, 40WEH, 754 VD2 A\ CTHIEBRILT-
Foth, ISHITILY o ¥ 4 - AL ABIREN, 22 T~Y 27 2 —0O#EY T, 2 A23H
KA MR U7o. 248 DIRR, MR EBIBIZER Licaibdt k. 3 AHIIIE~ ) ¥ v ADH
— b ACAHE L, &2 CH 2T KBAKR, lEEE, RITERO 2803 TR LK.
L, YV HFE—noev v /2% (4 A3-9H) L, 4 A20HEZHTIZSE L.
5.2. mi% - BILOWME
52,1 BIrBREA~ O
e, TEHEXOMAL LT, MRS ERE30< A LSRR L. ABZERIC
Farh, HEREHE, ZTHofvl LefTy, 238, TLHE] ZERHA O - R/
B (8 15m?) A L. ZE&HIXI2AI8E~SH 1 A4 HF TOITABIC I w1223, 0O
5H 6 HIKELRRO 1o RITIFEN MK Lr -7, 1A AL 4 BEANTTO 165
i, 32fFx 4 » THI 60t DZEFHERM L, #9313t OEOB/BELK T L. o, »7
IAOELTHET, 18R 24 (1.5t, 15A), 26 4F (6t) 239, 23HIiI LO ~9{H
(15.5t) oA Y v 7EgE MTbhle. BZEMERIT 185 Th- . & LH#%IT SMS0,
SM40 @ 2 A 30=A Aip & ST BRRAELGE & Of%, AT ER L TER L. &3
X3EBD0FLH, 6 A THRK SMS0 XFRIKREEDH 34, SMA R 2EXFAGI L. 12



Vol. 33, No. 2) 5 28 YR M SR B B R 1986-1987 229
R2IA20 1 A5 HETOMIC, # 200t OFEM L8R Lichs, #EH 100t 1230 < 1 L3
RCEE SN, F2T RAEREKROZE, b THrBLEREFC I2BEY IO L Lot
522, B isit »

MABRAOMMBEER UCEHE LcBoBRIL, MRBCKE SNt rbd, IETFER
DT L. TibbBAM (100m?), R (21.6m?), RERIFFEM (5m?) 4, 1 AEA
FTREDEN-C. RIBTETH - BB, »THELFALERBELYEKRAOCTF
CE-T, 1ARETTRBRINA. ¥, &Kz s (57k), friix vz (1L.8k) o
FEL COMICHKT Lic (K1),

BEMFLELIETL, BE BEE SBEKEoTHENED LR, | Ad, EEERRR5
ERHAEE GOkVA) X BE »Thbhl. ERBEEC X 2MMEMm L ORER, T
TRATRBEE TRIRE & 78 » T feps, FiCA Lict V= PREEEL, | AEAR
GERTREE e, HRLORBLERI L.

BBt O—H 30 v 4 A ECRE IR, HLFLPRAERVL0D, ZOBRBETHT
Dy TORMEILTHE & 7e - fo LT L7,

5.2.3. BEFIEMNC 30D #inS - B
BRI 1 p 8L, KE - kRCEEA, ERCEAL. ThbbRERO V7

1 &;ﬁ'ﬁ*ﬁ(ﬂﬂ%ﬁi?@%%ﬁﬁ% CGz===szzzz=zcozzzscszsszzzssscozes
1. x84, 2.ky >~ 7, L.FKEH, 10
A% UREE, 5. BIUEE, 6.MER,
T.FZRA Y FL, 80hs v,
9. (R fERME, 10. BEKkER
Fig. 1. Arrangement of buildings at Asuka
Station.
1. Mess, Telecommunication room 9_5 10 15 20m
and Accommodation
. Reservoir
. Power plant and Bath
. Refrigerator
. Laboratories, Medical office and
Accommodation

L & W

Corridor
. Tunnel beneath snow
. Fuel tank

. Workshop 9 .
10. Sewerage O

O S NS



230 2 5 % 5 (R mE R
BRE 330k 13, 1 BOHMLDIORMMT TS 7YX L, EEY 75t oK EHwED IHEK
ENSI0RBICHT CERTE . 260t O—BEOZEHEIL, £& LTIIHENL16H
¥ To 6 HEITHT Lz,

BTHBEHMSTR T A BBCESYE oo, BRSO BREER/MBECIRD .
EEMOBFHOR D A1), REH, SRABHMORBEHEERDORE, HEHM FEHFH
DRI LR T 1.

6. B W o B E

6.1. #8 E #7 A
6.1.1. EEBEHER

R - BAERE, A+ 278K (11.8kHz ~v 1) OZEHMY. FLERE- 7V b
2T VHF EREERE (B0MHz FMER) 17w, AT — 2 2@ L.
6.1.2.  SUKEBR

FEE, HE - 774 FiBRE, HEEE, BEREmR - K- g AR, TLHE] 04 FLER
BB LTV E—tY s "M B a7 5~ (BE-E—HBHAUS) Xs=7r
NOBEFERE Tt Ff, R—RY a—ba¥ V751250, REHFEBL IO I LY
ABEBTIAMBE A v v 2 BC=T 2 VLD HIRE 1T 1.

6.1.3. HrEm® - (b¥

R AR D 205 it C, KEWKROME, WKPOES, BEHBE. pH, v
VERYE, v ATRNE, HRMRIE, WERE, T E=ToORERTok. i, 151 ARRBWVT
XBT & X KB EI MO BEEERE Lic. 5T, 29 i fick\ THEFHEFEE BEK
EE LTC.

774 FBHN2E KErboJEfEEILEZRWT, ZFRBEEET-k. ZoOK,
1000m % T CTD i X5 BBlE T LTiT» k. ¥, CTD Bili7 51 FBoEKkE
24, AV IVEROBRKEL BTV THER L. ¥k, 7541 FEERES, 12719H
ND28H DR, v vEDKRGT A BIERCEE, KEBHET-<. o Ak, GPS
X2 L0 0WIEEMEDI-DTEFE LIbDTH 5.

JZH, 3 878 0750Z, 47°34.1'S, 47°09.6Elzk\ T, 7ATAY AT A2F|BOKEx
VY —(FRIEMRER T 1 1 AR EA L.

6.1.4. it AW

HET - okdlg - B~ b A ADM, EEEKE= 2 v 7 A5 » (FuKucHI and HATTOR],
1987) % fivwC, RERKFTOWMY 7 7V 7 t vEEFE, BIUCRBEHOARBILT-
fo. Fio, KEEEBCE, AYATACID, HYT Y 7 VEERO BEELOBR
iTote. Eio, BEBRMOLDOEMRIED 5B, 10Hick\ T IKPT v b2 X, A



Vol. 33, No. 2] 55 28 KR o BRI BB B R R 1986-1987 231
W EDO=A IR v, BT T2 FVOERE, AEREWT Iy 794 VR
v M XY, BT S5V 2 r VORBHREEY TV, SHCBVWTHY Y S v 2 F VBER
DREFHFELXER LI, 774 V8, VaYasr-  mAABHCEVNTL, 8 +Jv
TR X HEEBYORE LT .
6.1.5. @ L& N

FLoE] O2fikicin-T, 1987421 B11H A H31H ¥ To R %K\, NIPR-ORI
B LEHEEE (SEcawA et al., 1988) X F\~C, B LENOREX T, Fh, XAEE
V- DIERAT D fodd, Wk, BREmCRWT, 2 AFENFRCIZENREY
T-7.

7. k—ave v F =R LR

198741 B 7 Hp 5 2 A10H ¥ TO35ARM, w—aAr v £ — 3RO L 2 A,
NYFEY oY, TTIy b3, TOAMAIVARR, A—z=s% 2—7 4 2 LIEWT,
HE, W, AMOBRA Tk, #9300 MKk W THRBERE 1T\, 650 ot
BEHERRABLER L., FiteRE Ll iSvat 6 FAERMCK VTR, o
AR EACERE OBREBELICTH D0 BRE T, Fie, JEKE, AKX
¥, HEORILBRROTF/HBEXIT- 1.

BRI 5 LT EEFIL. 1986 F12H20H » H26H ¥ Tofdhic, SE, 198 20
BORFTEHERL, L—rrY &—FUHMIEHES2 2 — 20 BEET-17. BECIZYA
L P RCIO (I Lic. —7, H¥EHNE, REFEEL LAT7E»DOMERED—
BE UCHM L.

HEREOHMITIS (1987) THEI AT S.

1986 fE12 23 H 2 H24 BT, GPS #EXFA\WTo LO MADBKRERER T-
fz.

8. MMEMBILDOENTH

8.1. AFIFXHMODOFIZWE, %W

1 59 BEABH20HOM, 28 kEHEK3 4, H2TREAKDO 1 £0HH481CLD, 2T
EEWEERAF T, 1 A10H, SISEASSBAEELRE LK, 1482517
HoR, ZF @&k TEAZSBRNEBEORE, EBOREZT-7c. 19H, &£-2
XU - S16 L — F OEHX T 1.
8.2. SUYKRITITFTRE

1 B9HEMBI6ANMR, EBER, DOTREBWTEWRAELT-7. 5528 RERIK 2
%, 2T REBAK 1 BB



. Boa® 5 Glaay
8.3. LWYFR-VAANyYHE

1 B22H2L2SHORM, AT, SFEEK, BB KOREEZT-7. 228 KB
44, 27T KRB L LB L.
8.4. RA—LVEAE

1 A25A» H28H oM, Ak, HEOBE KEREZ{T-C. 528 kEHK4 AR
L.
8.5. BAUILFLA—S—H A B

1 240 H 28 A, T v 2 — 42— Y AT AORTLIEHE, KEEMY AT 208
7%, LF/HF mER SRR ESOFFEY LR L. 28 KBEK 44, F27T kBERK 24
NBM L. BHEROLD TLHE] BFRASAOLEXZIT .
8.6. BBMBOEHILE

1 B13H, oMo~ YF<—27 No. 1040 2 LiE~# 40m, KIE 4.7m O Hb Li~Exis
V= REL, 16HMLITHET T, BIESEN, KEUNELXT- .

9. RFTEFRIIEN

9.1. SKEBHUES L UKBHTICHESHARICMTIRBE EHBER)
A PO E LICBnCs ) 5 8% L Blbd PO e L.
9.2. Lot OKBEIZHIT ZMITHEEICRETIRECMARFT S, WARE, EHFH)
RO ABUCT], EO I —v—t, MEO EFEAMBEEY EEOHE T, B X0ER-
KELBEEI R TEHR L. i, BKOYHHE - LEMEEOMEL T- 1.
9.3. E—nrorHF—xUhRIKRADOHE (H. FoL7, L. F-KR)
L—w Y X =3 UHERRKC S ML, 229 M s\ CTE N, TERAKC IS
KKFHEBOBM, AtLvav 7Yy FEW, KKOKRMBRELT . i, {L¥EoHAIR
KHOK, HBoKkatpr BREn L.

10. ¥ H» b

HTHBARSOLTETBLOERB LK 2 5 L2, FBRENKEHNTHO EER
BThole, BRBEENDOEOF 2D IHE L ZHRE LY b, b, BT
RAEBERDT ILow] FHA2BOBENBNLEL. —F, BREMs I0OZ0[E
AR BT DT LT, L DFH AL ITIREE ZH IR Wiii v, LD LEE
BETS.

T, WEEEERRUDTE 27T KBAHKOF AL, HaelHhtvwicidvic., Bk
LBELBTS.



Vol. 33, No. 2) 547 28 WCR IR BRI LB 1986-1987 233

X LS

FukucHhi, M. and Hattori, H. (1987): Surface water monitoring system installed on board the ice-
breaker SHIRASE. Proc. NIPR Symp. Polar Biol., 1, 47-55.

TN —E - BRI - SRS HST - SRl 8 - AR - HFR R (1987): + — L v vy — LIS
FEBEHY: 1987 (JARE-28). Eit&el, 31, 206-229.

SEGAWA, J., KAMINUMA, K., Ton, H., Fukupa, Y. and YANG, C. S. (1988): New ship-borne gravim-
eter NIPR-ORI Model IT installed on board icebreaker SHIRASE. Nankyoku Shiryd (Antarct. Rec.),
32, 259-276.

(1989 4. 5 E17TA <)





