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Activities of the Wintering Party of the 35th Japanese Antarctic
Research Expedition in 1994-1995

Kotaro YokovamMa¥*

Abstract: The wintering party of the 35th Japanese Antarctic Research Expedi-
tion (JARE-35), which was consisted of 40 members, wintered at Syowa Station
from February 1994 to January 1995. In the austral summer of 1993 to 1994, quite
severe sea ice conditions forced the icebreaker SHIRASE to stop 20 km from Syowa
Station. The summer operations of transportation and construction were delayed
and the wintering schedule had to be modified. However, the planned tasks were
completed successfully.

The main building of Syowa Station was completed after 3 years of construction
improving living standards. The station facilities were maintained very well
through the efforts of the logistic members.

Observations at Syowa Station were conducted on various subjects such as
meteorology, upper atmosphere physics and environmental sciences. The total
ozone content reached a minimum value in October 1994. The incessant excitation
of the Earth’s free oscillations was confirmed by a superconducting gravimeter.

Intensive field activities in geology, geomagnetism, marine biology and glaciolo-
gy were carried out in the coastal areas, Yamato Mountains and inland plateau.
The wintering period of JARE-35 was the 3rd year of the deep ice core drilling
project at Dome Fuji Station. Several inland traverse parties were sent to the
relay-point and Dome Fuji Station to transport fuel and construction materials.
Nine members stayed at Dome Fuji Station for more than two months in the
austral summer of 1994 to 1995 and completed the station for ice drilling. The
newly arrived members of JARE-36 started wintering there, and by the end of
JARE-37 wintering party’s work an ice core over 2500 m in depth was obtained.
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Table 1. Research programs of the JARE-35 wintering party.
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Table 2. Logistic plan of JARE-35.
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Table 3. Wintering personnel of JARE-35.
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Table 4. Monthly summaries of surface meteorological observations. After INaGawA et al. (1997).

£ H | 19944 sy | 19954
T Yot R

H B \ 1A 28, 3H| 4A| 5H| BHA| 7H| 8H| 9HA| 10A| UH| 12A | O®A&FH| 1A
T ESE hPa | 988.2 | 984.4 | 980.0  986.2 | 988.0 | 997.6 | 986.0  982.9| 985.7 | 982.2 | 989.8 | 982.5 986.1 | 986.1
EHRIE °C -0.8 -4.7 -7.5} -10.6 | -13.9| -13.5 -14.1| -20.8| -17.2| -12.3 -6.5 -2.2 -10.3 -2.3
BRI SIROMRE °C 6.3 2.1 -1.2 -2.4 -4.7 -2.9 -6.3 -6.0 -4.6 -5.1 0.1 2.4 % 6.3 5.9
m &H 4 6 25 2 11 27 7 13 20 10} 15,17 17 1/ 4 13
RK SR MR fE °C -9.0 | -14.6 | -20.8| -25.0 | -31.2| -27.5| -24.5 -36.7| -30.2| -26.2| -15.5 -9.2 | ¥ -36.7 | -12.6
H &H 18‘ 15 22 19 8 9 11 24 1 13 2 26 8/24 29
R TE hPa 3.71 2.9 2.8 2.2 1.7 1.3 1.5 0.8 1.0 1.6 2.5 3.5 2.1 3.8
TR NS B % 65 66 75 73 1 55 66 60 55 61 66 67 65 T2
&&t H R h | 404.2 ¢ 205.8 80.7 59.9 11.3 - 0.2 75.2 | 194.2 | 211.2 | 326.7| 424.2 | ©1993.6 | 313.0
HEx % 57 43 20 23 10 - 0 35 57 44 52 57 45 44
EEKHSE MJ/m* 27.2 17.5 7.6 2.5 0.3 0.0 0.1 1.6 6.9 14.6 24.3 29.3 11.0 25.2
EHER 1043 L 6.1 7.1 9.0 7.9 7.6 6.2 7.4 6.4 6.1 6.6 7.0 6.9 7.0 7.4
3180 n/s 4.5 5.6 7.8 10.0 8.7 6.4 9.7 5.4 6.1 6.6 6.3 7.2 7.0 4.8
& | 1053 fFS n/s 20.5 26.8 30.9 32.9 34.7 21.7 39.1 30.7 28.7 34.4 31.5 25.6 | ¥ 39.1 19.0
i EF &E ENE 19 NE 3 | ENE 20 |ENE 10 |ENE 15 |ENE 15| NE 20| NE 9 |ENE 20| NE 20, NE 4 |ENE 5| NE 7/20 | NE 20
K| B M n/s 26.7 32.6 39.1 42.6 43.9 26.5 48.5 40.9 35.3 42.8 41.1 30.2 | % 48.5 23.2
[ HEE &l ENE 19| NE 3 |ENE 20 |ENE 10 | ENE 15 | ENE 14| NE 20| NE 9 |ENE 20| NE 20 ENE 4 |ENE 5| NE 7/20 | NE 20

EL — S
10.0m/sbA LD HE 11 17 21 25 20 17 22 17 19 21 14 17 221 16
# | 15.0m/sil L HE 6 6 12 14 15 9 14 11 8 9 8 1410 126 4
29.0m/sbl 0 HEK 0 0 1 4 3 0 4 2 0 1 2 0 17 0
X | rEE ( EE<1.5) 4 4 0 2 5 3 3 4 9 3 410 44 3
| &b (EE28.5) 10 15 24 17 21 10 14 11 13 10 15 16| 176 18
H & 8 15 28 20 20 8 16 12 12 16 11 12/ 178 14
B\ % 2 1 0 0 0 0 1 0 0 0 0 01 4 4
TUY—F 0 1 8 8 9 0 12 7 5 5 4 11<¢ 60 0

S661-v66T S Xl 3 T Yol I R M A M LY ©€ &

182
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Fig. 1. Annual variation of surface synoptic data at Syowa Station (January 1994-January 1995).

After INAGAWA et al.(1997).
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Fig. 2. Variations of total ozone (O) day to day changes, ((J) monthly means and (@)
multi-year average monthly means. After INAGaWA et al. (1997).
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Table 5. Monthly summary of daily mean water supply (ki) at Syowa Station.

A 2 3 4 5 6 7 8 9 10 11 12 1

wkE | 375 342 | 295 | 3.62 | 4.03 337 | 3.01 3.03 | 299 | 252 | 3.11 3.37
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Table 6. Monthly fuel consumption for generator at Syowa Station.

A 2 3 4 5 6 7 8 9 10 11 12 1

PR 27.5 | 313 | 30.2 | 309 | 309 | 329 | 325 | 303 | 30.7 | 29.1 3.6 | 34.1
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HEBRIEETHS. FPESNITUTHEERZEILAEKRDOB LI EDTE, BIRITHM
BEtid, 26745 sHicE L, T HHERIED [LoE ] N2 RF, E5 5 REEAIAS,
FZEEFg & LT OMEB 24K Z 12,
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5.6. BEXEY

RMEE & OBATEICE T 3BEEMICO VT, AAPRIEEOBRRAEEITSELED
B A RERE Lc, $RBOEE, WEAEIT- 7. BLHED, HiiEficss 3¢
WHRHEHBRIBKAR 1 A -1 HY47: 0 1.2kg, MK ISt TH -7, T, BAITEICE
FAHFHBRBEDRITOEAE LA - 1 HAEDK0S5kg TH 72, WTFN K 70% 3 a[#R
I Tdh -7, AIRYITEHIN OBEANF TREALSY L, R T X CTHEMICEBRL &L
fo. BEENK, REMISBIUE NS AGEEEDIADRBOREEMZIIT6Lt TH-7 (&),

R RFbROERY—E
Table 7. Waste brought back to Japan from Syowa Station.

e i’ 4] =
T PN 36 547 1627 7.20
2 F — VA K5 L4 21 762 1392 4.20
H5 A ¥ PN 25 2787 3537 5.00
#B<T KS L, avsrNy 7 44 3357 4471 16.16
waeY PN 6 299 479 1.20
BEHIIK N3 oG 25 1922 2672 5.00
75 RFy 7 ith FUR—LH, avFFoNy Sl 50 1396 1473 24.90
T4« REIR ¥R —VE 4 263 307 1.88
Ny T — it = 28 1798 1904 2.40
BIER | By sy 10 203 223 0.30
g Eih L Fray 5 148 158 0.25
B =L AR A N 7 682 752 4.04
TBEK « HOELT 733 v, K 5 91 119 0.66
BEiH N3 alf 17 2505 3015 3.40
e CAGRME) PN 5 691 841 1.00
g BEm N5 olk, £y vs 7 872 1027 1.06
B BERY) R)ER KXYy o 13 48 62 0.39
E=—JLy— b = A 7 856 870 7.88
BILRT ], Kipth 3 167 174 1.08
PR £, ARipfth 4 166 174 0.62
LY M VRER (B | o sl & 10 1196 1436 2.10
Vb RBGERH)| KUy v 4 80 88 0.12
BB E ¥y R—IVHE, i 20 1088 1110 4.88
B E=—ib = AT 8 549 565 10.24
A &R —LF 21 602 602 0.99
v ) AH I W T 8 | 75 83 0.16
BgH XK & FvR—IVFE, 733V 29 | 663 726 1.23
74« B AvFFNy T L4 522 530 2.04
Z0iEH FSad, avsrNy s 17 478 634 3.98
(N PN 218 6540 6540 43.60
& &t 661 31353 37591 157.96
57. HE—8

BROBH E L TOXRBPEFEOEEERZIT - 7o, MAEMTIE, RUMORNERITPE
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NITHIL L T 2 EBROIEERANM LT, Yoy PFEI L EDOEENE L - 1.
BAZEMSICOWVWTIR, BAETHhEETITHEARERBEILNSE. £2TC, 7Ty — AR
PRI EIT->-THESEBE L. £/, [SORZAAMNEEZII LD, BYOLREADE
}Eﬁﬁ‘o f:.

6. EAENEE

6.1. HIE

B x ENBTEL OBAEB O END - 1205, 2EOPIEFHO S L VTN HIZITFE
BOIEBINKELEREH S, ¥, SUKE, £, HEKBPINEBREE S FAHA
BEfT-7. BROOABEGSEHITON, L2 ) 1—v s VIIRBNES b ITbIL. BIA
RSB S9 H, Himo OBAEENIZ 257 R TH - 7. MBORTBEAEZES b
D 2677 AH, HIED 986 AH, Ait3663 AHT, 1 NS 3 7 HEAES I 2 &
185 (K8). TDXSBREHICHI Z2HARANAREL L -7 D, MERICL V-
MAZ THEKDIREDSFHIICIEE TE .2 &, Fhicikv— F BEHICEES N, BiFi
MRFS NI EITHD ETADBRE.

&8 BXHPOEAEH
Table 8. Summary of field operations.

[E1%K ANE AH
Him b D EFNTEE) 257 986 986
BN BAES(F— 43 UBLERITH AL 59 227 2677
& &t 316 1213 3663

B TIIRKD ST 1 THIPESRPI R K OAY) « R ERRFISZ TV Y FR—F 2~y
Y, AA—L YETOREEIT- 7o, HIFHPITIIEICHTBRIEZSGBRE OMA D8, diti
K[FERDOEAY Y TIVERI L Tc, Y « RFEEPITIRBAEERE L L THK, KEE
W, 75v7rv8E CTDEREIKERTT- 1

BT NEHARRE LT, MIEREHVAOF SILREEE S D 5. BT/
ATAH ~YEERCE LUMRNEEL, F8NT2E0S, HAREBHIRERIE Tl2H
TDRATH - 1255, WEREEZKZ . mHBICNBEIRORAR = THETE 2 KHE, BA
DKFICEE LRI ARBRORBVEEGD D, SBRORFFREL L ThHFoN5.

SUKBEERRY T I3 REROK IR N — A ZR BB E O 3 FRICh o, KREOYE#IE &
F— 23 CEBHEMLSOBEEITOE 36 IRD> 5D F— 4.3 UBHLS TOBKEH 214
Lt TH » 1. FTEBEDDTAEKETH D, »OZORENSRICKITITHENRZL
fodh, HERPBEITOBE c fEED NNy 77 v TEEDRED T TOXBEFITEHEL &I
Botc., NEERRITIRE (EABGHD K« &« & 4RIFEB L7 MITERIGEMR « <R -
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HE « BRSO SOBMEF TR L, BLOWIREHEOBHBRAIE T L THE
XA T L, 72 F— A5 CHRAIBATRIER « BREOREOKH, FELEB O EM
DEEY) & Bk % 58k LT3 36 IREXDOBABItaZ RIREE L 72,

6.2. KRR
WK EDITHOLZ AR T 2120 s, FI36RKE [LoE] ~DOEREHDID, B
HFEE, HEHE, SERSEHLE L CBKREEZARLL. HEFABETRTA AN

o8 ‘ | |
— 1993.12.28
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Fig. 3. Fast-ice edge in 1993 —1994.
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BHDKIRA M DOTEAZEIT - . @EITEEKRIEE D > TRITLIEH S GPS 5 % DAL
BF— 9 2B5H, £RXFTIIGPSHEFEICRS22CHNMHD, MEF—5 (BE &
BE) ZEGHNIC/ Y 3 VIZD A BDTERITH -7, €55 XT3 GPS DERREB/HE
FALVILE L. HEBEBEHRE L TIIMOS-1b DY A 5 7 )by 7 B %A [ LEFH D KIK
ZHIBIoHICRA L.
BEAThOEBEKBOMEDOEEK IR L. 34 KK & OBARRE &k Lax%:
ToTOhIEDSbbr s LN, HUEMEIOKRKIIZODTEE LIcE FKICH
Mmotc., ZDHk, EEKGIHIEOET L IcBSIEMERAEDOKRICKELEELIZEM -
fo. LoD XMAHRERON— FTHEFIEFETIH2HICE > EMICEL, 56107 HIZS16
FTON—bEEE LI, v 7R 7FHRIBEICSFIMELIZE Z ANE (HEEICV— b
TAEEFTW, 3H 30 HICEBROBR/NEIE L., h #RKEIEBEINLTHWEES
L% GH3H) 100k @EY 7 3H 18 H) OB HRIE IS, - 1.
EIAMSATANS 6 HIFLHDRIC, 4 v 7 uhi~y & fRKEDHRIIET L O FEH
TEEKIFTHE L1z, TOROFAAT, LAKIE—IMHER L oBNEE THRLITHE U BHK
MW TELDI TR, BHEKRIKBEE > T—HKOIITEYF A 7RIS HIRAET 8
B IE DRSS > TWB T Edbhotz. 729 H 16 HEURRZ, E&KEDOKILDOAEHS
BREAEED>TWIEWI ED D, EEKPBRIMTIZRVTENLE L -TcbDEEZL LN
5.

LD OKKIZ 19951 HE TRELTHBO, #HRELL [Lo¥] hOoHMEME T
piI oL e A i R AN

6.3. REMEFNEE

1994 £ DEAHE O UK AR YD 5 EbH THEL, 3 H 30 Hic 3EMEMD S
F v 7R 7 TFHEYBRNEICES SLVv— b (8 37km) DHERINI. THLK, HY -
H:W) « SOKBE 7V — 7 IIER SRR O BN G LR L, FEiNEES#EL T THEL
iz 15 %A . ZTOTEERHIE, A 7 VB SEIC100km DRXZ LY+ 71
FTTHL, _RVFVEVH AR, SV I/FTTFFEEROSSIORET =4 Y v 7#AE
bEML /.

55 36 IRHITTEI T T - e &UKBEEP D 5 v 7'+ 7 FRLEREATIE, LS8 O~y
T =T KB KBEZT .

6.4. F LIk FRAE
PHREILARB « CREE, ZDOPITILAD 5 BOKHIRAZ G RIC, HHIBESUFE I 2 HriC
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4 KEHORELZTT- . AFRBOREIE, AR - WEOEXETNT2ROMZEH
(£RXF, EF5FR) TIHH-IETHB. EROPF LILRMEA L —va v T}, B
HUCHAES 55 LHEEK E DEIEIC & » TRRRGEAEE L 725, HIER ISRInE L RO
DI EMNTER., ZhIXL, ARBRIBAOHIRICERET 2 LS, HARGEHISEHIRK
TRIDTDEATH» 1. D), [IRREDEMANDHIGKIZEEHARFTLTH» S
FHEL fo. EREMILUIIES 1700 m OHKH T, FI6XKEKTHRERE LTEREh TV
HETHO, EEMEREREICIARERES L L TGERINTVWEECATHS. &
fo, AEHISNEESICEOBEHL, MEREEL 4BV 2E0Z D E5IVTIT-/cZ L b8
BTH5. DD, VMEORBICELVWHREZREEC I, A9 BOEET HESH
1700 m O F & IUREK BT, 7 v VEEER/NBOYMETEL Z L. LHALF
ESINTVWITXTORHEL 2 A TRFTETE /2. FAAPRNIZ1994F 12 4 11 H~12
H2eHTHh -1, 188, BEREICLOPBIIIXAFOTFELD 10 HEN .

6.5. NfE
6.5.1. M
FERROKIR N — A BREHHIBIRETE (F— A3T@E)D (&, FERKKROREHO—2TH 5 F—
L5 CHAMAIICBWTa T « K= ) Y727V, RED SEHE THT A — Lo L
TOKERBMLES EVS bDTH B, Bontoka 7EEHE, KEKDHEMPHIFRD LR
FARDIHOFIctE NG, 1994 FE I COHBEOEIFERICHLD, FICKELOD
F— A% UBAZARICT 57201, BRBROBREPCELOBHKET 5 LVHEET
Hote. IDIHDEE « BT HSEAFBANC 1 B (P HLERRTT), KRG
3 (K #RHL T, BFPRRLERRTT, B F— A5 UK Eishi, /2, L&
F 2 —(kHIHERO—BRE LTS16, AT I3EHM (IMO), HNEEMZTHLA (MD244) iIB W\ THL
EARV—Ya v (BEREH MZEREHE NEROBSEAR ABRE R2VE
HXE) MBirbhl, S SIKKRITV- FRVOTK K[IEK EBET— 5 ONESTbOIL.
Ih o OHRBERITICB W TEBRERCAEORERA SN -
*k9 ARERITTHERHLAZHEHGEZDOEH. WTFhbHAEROKERT.

Table 9. Number of oversnow-vehicles, tractors and sledges used for the inland traverses.

FRAT DFEH TEHRE HF - & SM100 | SMs0 | 7V K= zh

FHH §=p () () ()

B s S16-->HRE S -S16 1994.1.10 -1.28 9 9 0 18

R REHL 52 HAFD > PR 03 - BEFD 1994.4.4 5.7 3 1 0 24
A PR 5 AR -k B 1994.820-9.19 | 4 P o | L 28

-V NN HRF-~ R — 2.5 L>816 | 1994.10.11 - 1995.2.8 4 3 2 52

BMEA XL B >4 313 -BF 1994.11.14 - 11.25 0 2 0 4
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ITHEE B L CRITEANDOBMIC >V T, FBISKREDIZLEAETXTOHM» S
7« XBEZIT 2. BT, B KR - 8B - BB - B - FE - BEROSIicow
T, FZ@EL TOBIEZT . RITE~NOBEESME» 0 T3, RITHEdhoZE
SEHETRICHEL OBENXEEG. FEWCE, KOREToY7 b Th-1k.

ZTNENORITOMERER EZ VD OEHEE I, F— 45 UBRARSE CRXSNEE
ROMBEREE 10 ISR T. F72, X4 ICHERITOEEERT.

R10 535 KBKIC & 2 ABEHREHLAUL S TN F — 4.5 CERIBLEA A~ O ERgX Y B R
Table 10. Summary of transportation to the relay-point and to Dome Fuji Station by JARE-35.

AT OMES ik X % HREH | AR W Wiz
4 H kY MIAAR | MIARE | VIAKE
b s S16—PREHL S 1994.1.10 0.7 77 10 0
Fhpin s REFIL-— chk B i 1994.4.1 10 10 36 0
(Eas | AR S 1994820 | 1 KL I ) 66,
HErF—-L430 BAFD > F— L3\ 1994.10.11 52 0 0 0
BERF—430L kB > K — 48U | 1994.12.10 0 137 104 61
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K h S 11/29
o 1 N\

HY ["Eﬂ\:
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4 MEHhONMERTTO AR

Fig. 4. Inland traverses during the wintering period.
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FHEds, EDIThh - ThHhoRE2~HEORAEAICHS &Hicli. V=1,
1994 3 H7THICRELXST T L. &-2Flh oA 14 F TREKSTEHINEL,
AR A RITR IS 7 Lo 2 hsfetE (NTI-N12 ) L7ohs, #richiEiRsh -7z, BHKo
2OV EDIRTIESMS0O RDZ D IFAGIBENIBMZD 1 B+ FS4ZD 1 HBETT, F4
FD2BRBFASIBIRTENE -1, 19944 12 A 10 HIZHKR OV — b BHEEZITV, BiF
TOIRETH 36 IRBRICq | K072,

6.5.3. FKIERHLARRTT

WEERRHLA AN, N — &35 UG ARE « REK « BERBEMEL@XL, 78352
EXATHINCEBE U, HRI319944F4 H4H0» 55 HTHD 34 HEITH - 7=,

MZEREL DX, MR OBEERERROM FXXBETV, RTHEGbOEK, K& EF
F-ENELI. BMARIRILT, S5 2Z0%BKAR, gKoRhA T IERMLD
TR L fe, P CIRBREMERBLE INIBEDREICHEE L -/
¥ (FEKHER—67°C), fE¥(EZR/PRICL TREICO W KIRITICE 1T 2 XEDOHB LK
50RLT.

HEREI OB RAE L 1mm 44 ZOKDKFH, R b L—F—IBHAEL TR
EHHAAZEL, =Y v b3 TR BODS, BEEBHIERORIPERLE ETRIG L.

MZEARL— v 2 vXBEBLUHEHT « 20 ARBHOD, AT REMEILHIFTIHE
fEIMAE Lt . BN ORFRE ISR BIF Th - 1.

6.5.4. ARPRKHLSIRST

FKIRFT & [BIRR D B TS TORITEER L /2. BRI 19948 H20 A5 9 A
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DD, BEIIR L OBADBRKREEZZ 1A, 0%, BebkBEic ko R b Hwik L
TWBIEDHEAL 2. FREBMOARR LI /o DS & TUUE L 1SHs S IRiT 2 8kt L 7.
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Fig. 5. Air temperature at 2100LT during the autumn traverse and the spring traverse to the relay
point.
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Fig. 6. Air temperature at 2100 LT during the summer traverse to Dome Fuji Station.
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