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Construction on a new deep ice coring site at Dome Fuji Station
—Operations carried out by the JARE-44 Dome Fuji overwintering team—
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Abstract: Eight members of the 44th Japanese Antarctic Research Expedi-
tion (JARE-44) stayed at Dome Fuji Station (77°19°01”S, 39°42"11”E; 3810 m
a.s.l.; ice thickness 3028 + 15 m; mean air temperature —54.4°C; lowest air tem-
perature —79.7°C) from January 19, 2003 to January 25, 2004 for glaciological,
meteorological, and upper atmospheric observations, and for construction at a
new ice coring site for deep ice coring. The construction was a continuation of
the activities of JARE-43; JARE-44 primarily carried out interior work at the
ice coring site. The following works were carried out during the overwintering
period and are described in this paper: retrieval of casing pipes from the
borehole, enlargement of the borehole, insertion of casing pipes into the
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borehole, movement of the winch system from the old to the new ice coring
sites (44.5 m apart), floor construction, construction and preparation of a 10 m
depth pit for the rotating mast, construction of stairs between the old and the
new ice coring sites, construction of working tables, assembling the mast and
the small goliath crane, setting up a lifter, testing the winch system, setting the
winch for the chip collector, cable replacement for deep ice coring, assembling
of a deep ice core drill, adjustment of a rotating mast, enlargement of caves for
ice core storage, and general electrical work in the new ice coring site. The total
working time for the above operations was 593.5 person-days. Since the
average working time was 6 h/day, the total working time was 3561 person-
hours. Preparations for borehole temperature measurements in a 2503 m
borehole and the ice coring operation that was mainly conducted by the
JARE-45 team are briefly described.
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JARE-44 (except general electric work).
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Summary of work for the new deep ice coring site at Dome Fuji Station by

(==

Name of works

FEhudAm
Period

E= (N - H)
Amount of works
(person—days)

T—=y 7N TEE LT 2H25H~4H4H 180
Retrieval of casing pipes from the borehole
) FLAL IR 4H9H~25H 40
Enlargement of the borehole
Ty TS TRA 4H260H~5H17H 38
Insertion of casing pipes into the borehole
VA TR BRBAT—TEK, NIAVE|SHI9H~60H3H 40
RO L OIEEE ET)
Movement of the winch system from the old to
the new ice coring sites (44.5 m apart)
PRI 6 H4H~8 H 14 H 100
Floor construction
< A MEEH 10m €y b O@EK 8HISH~9H 12 H 50
BLU10m €y bNOESH 10 H 18 H~22 H 3
Construction and preparation of a 10 m depth
pit for the rotating mast
R VR FEHIOREBSEES & RIS 0 | 8 H 16 H~9 H 4 H 10
WEY A~ FHDIRRD
Construction of stairs between the old and the
new ice coring sites and floor construction for
old winch
LB 9HSH~I0H17H 20
Construction of working tables
A MBXO/NIPE Y v — 2 DOFE 9H2sH~10H2H, 10
Assembling the mast and the small goliath crane | 10 H 6 H~11 H, 13 H
V78 —RRIE 3H12H~14H (FEH) 35
Setting up a lifter 10 H 3 H~8 H (FfHI) 5
VAT T A b 100A31H~11AH6H 2.5
Testing winch system
F v TEIER Y THHY A >~ F ORiE 1IHA8H, 10H 1.5
Setting the winch for the chip collector
WA Y F D7 —TNE S SH21H, 11 H11H, 8
Cable replacement for deep ice coring 17, 18 H
WERNVNVOMHANLTE LU~ X M#E 11 A20H, 26 H~12 H 8
Assembling of a deep ice core drill and adjust- | 2 H
ment of a rotating mast
a7 AR SROIRES X U2 7l oRiE 12718 H~21 H, 23 H 16.5
Enlargement of caves for ice core storage ~24 H

&2 536

Summary
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Table 2. Summary of general electric work for the new deep ice coring site at Dome

Fuji Station by JARE-44.

=24 S AR fEZER (A - H)
Name of works Period Amount of works
(person—days)

HEIBHERE (o7 v hT) BE 4H17H~19H 2.5
Installing lumps in the new ice coring site
oy bo—VERVRRES L OB (F | 4524 H~25, 30H, 5 12.5
U IVIEZEE 2 & DI E) H1H~3H, TH4H,
Installing lumps in new control room and elec- | 9~10 H, 14~17 H
tric wiring (including cables from the workshop)
F U NVAESEE SR A S X OCER 6 H 16 H~18 H, 27 H 8
Replacement of electric allocator and wiring of | ~30 H
cables (3200 V) in the workshop 7TH1H~3H
74 v F kR 8 H4~8 H 5
Cable wiring for winch system
PGl (7 v 77 y) REBLICY 2 VL |8 HILH, 12, 15, 18, 15
#= 19, 21~23, 27, 29 H,
Installing exhaust system in the new ice coring | 9 A 3~5 H
site 12H9H~10H
i AR O AR 9H9, 12H 1.5
Cable wiring for a drying machine
HHIE v MR (Bolds) BE 9 H25H~26 H 2
Installing a lump in the 10-m deep pit
IHISEFR (a2 b)), a> 7 vy Y —iiE | 10 A 24 H~25, 27 H, 6
B £ OHRR 29H~31H, 11H7H
Setting wiring in the new ice coring site
WA 7 F VR > TS L OTRE, i 11 H8H, 27~28 H, 5
Installing pumps and tubing for borehole liquid | 12 H 11 H~12 H

&2 57.5

Summary
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Fig. 2. Retreival of casing pipes from a borehole

using a small tripod for steam pipe and a
large tripod for the winch (March 7, 2003).
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Fig. 3. Retrieval of casing pipes from the hole (April 4, 2003).

borehole with a goliath crane (April 4,
2003).
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Fig. 5. The third reamer with large anti-torque
equipment (April 18, 2003).
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Fig. 6. Insertion of the casing
pipes into the borehole
(May 1, 2003).
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HI% & T 13 m (F{EZE 2.0 m) OBENC 2 K5 30 HREE» o7, NABRER, (FEe
B LA, A FHL AN, KEBIESHYA Y FEEL ATho 7, ZD, FHbkE
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7 VA TFBEREEORKRT (5H 30 H)

@ATYA »F 23, FHICIEELAATZEE
R4 )

Fig. 7. Movement of the winch system from the old to
the new ice coring site (four persons are pushing
the winch with the help of a mechanical winch).
Several steel pipes 48.6 mm in diameter are
shown in the bottom of the winch (May 30,
2003).

T CHEES O E T A v F BB L, kv A Y FRBRRIE, NUEERED
B £ THIS 72882 a2 > By y bt (BT, 2008k EIEFR) L& 2o T4
Ho (EBIE [SED])) 21Fo7 (FVIMEEED» S 1D F TOFEMEE 50 cm F2E),
COTEOIEEIZ6H2H~3HIZE ML 72, BERLIL VA > F OHEEEIZ, BIFo
(1999) Wil S Twa,

35. FRERL

TEEIZ6 H4H»S 8 H 14 HE TEML 2. AW S LEFFTE T, IZIZEH454T
TEZERITV, MBIEERIZ 100N - HTH o7z, IREFEOERIEZERI A 8 1R T . Hril
HIZRTE 2> & 246 mm [FIC/E X 24 mm OB % AKFICEE, Z O FICFEEAH (100 mm X
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900 mm [EfE CTRElE UHHTE 2 RV b CE Oz, 2 OHicid 100 mm JEOWTEFT (43 KBk
A ZBEEZR LS AN, 2o 2mmED 3 >3 2KACTHEEL T, Ked BT,
B, EEERAMOEEREEM 2 AN DB, oK R D LD ICHLOER
L TCHT U, ZEHEAOARMIZ TN TR A b (BERECOKEIT SCHBET 20
T, Hlch bEFRMEOL A DX Sz 2FCHKT 240 CTEELR (K9).
75 BFHRAPS O At SEE 10 m £ T, KT OWEM O AN AR5 7D T, —
BRIRTE DS ST DREB L o7z, ZD7: 2 OFAICIE 12 mm [ED 2 >80 % S SIRENC
BE L, ST 24 mm EORKHERE L.

—7, BRI L NBE(7A v F, AL, PR v—>, NUVERES, T —
TNEEEEZEE) T, KESSICHEICT 3 7 CROEREGEM IZLAM TIE %L,



FARR N — 4 5 CBUALS T O A 0B 219

X8 i Bl K o B o i
B (7H 1 H)

Fig. 8. Constructing the basic
structure of the floor
of the new ice coring
site (July 1, 2003).

9 Kkt x> bicksRE
BEMOREE (6 H7H)
Fig. 9. Fixing the basic struc-
ture of timbers with
the use of water as
“water cement” (June
6, 2003).

10 FiEHISCRE LY A >~
FHERE (6 H 6 H)
Fig. 10. Basic structure of floor
of the new deep ice cor-
ing site (June 6, 2003).
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IEAM (120mmX 120 mm & 100 mm X 100 mm) & U TR L7z, 7 A > F OERBE T
120 mm X 120 mm X 3700 mm DAM 7 A% HH 2 L CARL b THOEH T 120 mm ([ZH 9
r#, ZOLEILZT A > FRFELTCTA Y F EFMERL N TEERZ L (K10 20H).
[HIEHIES TR A v F £ A4 Y FRIEBRO 7 — 7 VIR T 2@ L TWwichs, SEidSHk
DEHEZEDA YT F v ARFEL TR OR L Lz,

Fiz, VAVFERA MBI =T NVEBEEZEHEOERNFE 22 2 L2l
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FMEIEERELIN 7L — b 2 RV b TROT) ., ZORM ZEHE L LTI 600 mm O~ A b
A 10m ¥y b OME 2D, Y %2 100 mm X 100 mm X 3600 mm O AN TP A, e
DARF £ 120 mm X 120 mm X 1600 mm OARMTORE, KRN b THEELZ (K11 28),
FAR 7 L — > DEFEIZ O W TIE, 2003-2004 FEOHRAI T I3 43 RBHEIRER TR A 0 /NI R
JVv—rERFATLIEICLOT GIHER), Zo/NMIFIRA (10m €y MHHR» S
FNEN1I0mDOVEZFLELTCES2Tm) &, 45 KIBAFEORBMEH(10m E v
M s ZhZEh 1.8 m OEZFLE LT, £E 33m) OEfELZhZHER LT,

I0mEyY FTiE, €y N 10mETOHRBIFUIEOREHTAO TG TE 5 &5

= it
]

t Sty 4 T * sl - =
-4 e = e . |

11 74 YF XA ERDRSERMOME (6 A20 H)
Fig. 11. Structure of timbers which connect the winch and the mast (June 20, 2003).
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12, 100m X 120 mm O %Z 10m v FNIZ 100 mm ROH &€, < & b OFREST % H
FEAAIC ZNZEK 100 mm BEITE 2 X 51 L7 (K 1] OfhgEas220), 7272 L
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I BARERAESES, HEIEM/NEES» S KERGTHOEEALEN D> 7 (SPEHET
&, 10m £y s OFENCE S NV VRS BB L 32 FER 57208, ZO/NVILVEE
HE2HECEET 2FIC R o7). 26 6RKIETEODEI AMBEno/kDT, R—24%
CIZERIE S LT W7 TEOE S AM 2R o CHHN OB A 2 8EL- 0, Bl
AREZRZANTD T2 ELTCHIE LIz, 2DRDIZ, RERICETFELD bEKREME
ERHzE T 2 ek ote, SEOKENRIFER, WEBEAER L 72 K5 2 JEEIEm /N
ZERITTHET L, SR LCEHE 2 &Eo il & e D BEBRE 8 TR T L7z,

36. YA IMEEAIOMmEyY POBERELT 10m £y FADELE

LZRTAEIE YA MEEFO 10m €y bRdEk L7z, Sk ez K 12 end. 7
I3 A»S 6 ATEML, SHISH2S9IH 2HETITo72. 12 ADE Y MHIZTA
2y CmPETRERHEL B0l D TYMWNAYREFHF =2 —> VYV —2LBERIHELT
io7z) CHEIL, 277 AFyr7arr)r (LIF, 773 eidd) AR, 14iE%
D77 avEBEBENY A > F THEESKE £ T8 % B, HiEESoEENCE-72) 7
& — (3.10 i) THi iz BV, 1322 0E 2 ETRTAIEER2ITo 2, AR
Hi SN TOERECEENML WO T, fEEHILE Uiz, FEOMEEHHI 23 HHE, B
TEEERIZ SON - HTH o7z, (FEEOEBRIER 13 10R7, EERLZE Y ORI EK

K12 10m vy MEAIORE (8 5 19 H)
Fig. 12.  Constructing a 10-m deep pit (August 19,
2003).
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1429, By MIPEAIFLEES R BB L, KE» S 101 mEEE Lz, 77—y > 74 7
X, RE2S 100m BT a%2E > TUB L7z, v MEIZKRE 2 S 2 m % F Tl 60

BHERES

cm & LT, ZRLAEIZ80cm & L7z,

10 H20 H» 5 21 HIZiE, 10m ¥y s NOREERO FIZIE 35cm DR 2R E L2, Th
1%, PV A N0 ORI EIEEIFLICR T 720D DTH S,
BEHFEL, KHKo—72FEL, €Y NATOADLENY TR ICKEN WL I

L7z,

Depth (m)

RN

=

: e

13 18 23 28 2 7 12
August September

13 10m ¥y MEROIEELEN
Fig. 13.  Timetable for 10-m deep pit construction.

10, 410

T HERSKRE

10, 100

=47

K14 10m vy M OWIHEK
Fig. 14. Longitudinal section of a 10-m deep pit.
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Z DREDLEG I EFE
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37. FUIEEERAOREEES & UIREEIZORE YV A » FHOKEKRY

TEEIX 8 HI6 H» o 9 H 4 HE T—A (GiEBE) THEML 7z, &L 72 REER ORI % 4
15127773, B{TZ 80cm, IE 80 cm D 7 etk & L7z, FEBCDRIICIE 24 mm JED 2 2%
FEERA L. £z, IBEEEO Y A > F BN 12mm BED 3 2 oSk Bk STz, 2O
ERERDEREM D _Fiz a > 32 BEE LD, HEEM OB S ZHEE AR TRZ > Tnik,
Z DREREES & IRHRATIS DR X 2 7k E TADBD R V@S I ENRTRENTDT, %
LZREKREZAFEE LT ORENICERENTERWE ST Lz, ZOOICTFELD
biple D OVFERH 2 LB L LTz,

15 SEECL7REER 9 A4 H)
Fig. 15. Stairs between the old and new ice coring sites (September 4, 2003).

3.8. HLOBUSE

EEFIOASH»S 10 17T HET—A (SiEH) THEML 7z, BIELIUE, FriEH
ek (1) @Rd &S HEANCHL T (RE 104 m, F45cm, & & 80cem), FEEIDIL
o2 (EE 120m, [F45cm, H &80 cm), HL3(JEE 1.8m, [E45cm, =& 80cm),
Hl4(FE12.6m, fE70cm, &S 80cm), HL5(RE 10m, [H45cm, &S 80cm) TH-
7o, 7z, [HIEEIEMNICIZNLS 22T a7 O—Elir b R CilE 70 cm OHL6 (R & 3.6
m, I 70 cm, /5 & 80 cm) ZE - 7z, FHRAIS & [HIEEIG & 2 D% LS #1612 T (2
DOEBEIZAENCIE NV MEERRTHRIU [2ED ] 255 Tw3), s OLX 180
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16 HrIRFEAIS; OB AiE T 241 5 ORI (FEED . ZEhc B D (9 A 15 H)
Fig. 16. Working desk No. 5 located between the old and the new ice coring sites (west side;
September 15, 2003).

cm ZEIWREEDLY, FO LA (T 100 mm X 50 mm) 2 2 AKFEL, 51224 mm
BEDZ N —a7GiREEET &% HEARNE Lz,

39. PRAMBIUNEMBIL—-CORE

YA MOMASLTIERHIZ IR 2SH»S 10 H2 HETEL7Z, ~A ME2ETI139m
B, FNBNA4HEINTOT, 122y b2 120kg DT, BINT Eo o Pyl
WETIRO6K/THEAL., $1vA N2 ETFEEERA4 AN BIE ETHYA>F) 2R3
I 7 v—id, [HEHESENICEREBE SN TV bDORERT L2 FETH-2H, 2Dk
RAEEL DD b 2 IHIREIE O BRI 2> T B 720 ZOBEIEH X &0, 43 REHE
BOT Y BRI FRBAAINIOME 7 v— (HE20mXIE 1.2m) 2HEHALZ
(K172, COMBZ V- TEREIBEY Br>70T, RIBIRT LI LAY
Y7V (50X50X3.50) 2w, 7— 7 FEHTRES 2mE S 65cm OF_EUEE 2 fTERK L,
PRl v—r FORS 2 274mEme Lz, M8 v — 0 2 LEEI R L7012, Fii
HIGER 7 LV — L SRNIED T 4 ¥ — (F =2y 2] R 7 v — > EEOEAICE
UER AN

A NEREIWCL T E AT A MWEMANC 0.8 BT WA Z B2/ DT, <
A NTE#HOra—Ma=y NOTIZES 3mm OFRE22E LiAsL, AEFHZEL L, 91D
T A MPEICT 7D 10 17 HTh-o7z (419),
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17 <A bBIONFEIZ v —> (10 A1 H)
Fig. 17. A mast and a small goliath crane (October 1, 2003).

18 /NEIFSEI 7 v — > D& ETER (10 A 19 $HEICZ-7~A N (10 H 18 H)
1 H) Fig. 19. Mast vertically standing in the new
Fig. 18. Raised part of the small goliath deep ice coring site (October 18,

crane (October 1, 2003). 2003).
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310, 7 45—%E

FHEHIS DY 78 — (@ s —3 —a—r 8~ 4 7 487 —TF 8, FE#frE 200 kg, #
216 m, HAH100V+935W DE—% — i, v—7#E 30m/s) 1ELFHHRASEHENC
BEL, SNE3H RH»S 4HETOEETH - 2. FilRHEPGKETOY 75 —H
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FRrc 7 ) ¥ — PRI Zomlo) 78 — 2T 28121, % ORZENLETH > /2.
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20 —7EEP 10m vy MiflZe ECECLZOHS, HE 1L b D75 —7 VT LD
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BUTHEALR.

—7, HHIDY 7% —HOBREREEIZI0A3H2S5 10H, V75 —REEEIZ 1
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JEEISRE T 7 ¥ —AZFAOEX 1.8 m, BITX 44 m, S 45m Th-o e, FrigHs
DOHANCIE, FHEHIa > b o —VERb 570, FLEHETOEAZH 2 CHHRYISHEHEIO
BENS DHEITER 44m L L7z,

311 A FHETX b

FIREIBICREH LA v FOBET A MZ 10 31 Hpe 11 A6 HETHEML .Y
oA FOEEEAE—=RBa > b —VTET, RAHEE LIS A E— N CHEET
2DHTHolz. BNORABMEESAMWGbEIzL 5, VA ¥ FHlfHIRAND Y A
> F TR TP OB 110 S A OWREMS D 2 L g R Z T Tz, fRRICHED
AR PIERORE R VA » TR ERAAMEIC LI E 2574 Y F OEEESIEE 57z,
D% D, HEDOEBY VA v T COMEEYERSENC THA X Il s n T
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Ty FEER D TRV A > F (KM Y BURE 130 kg, HE21m, Y a—EERE
WIM-125A 2, HifH 100 V870 W) |ZHEHIEG = ERETER 7 L — 2 BE/ S 72D ff
U, TEHIFLE Ficxe s LoEL (1L H 10H), A F I Triie LTS
AL DEFEST:(FHTFEDY A Y F I INE D bS5 7/z0, BHELE)., ¥
A FIMEEOT:DENEL B B2 WEEINIDT, 7—7e—F—BLU0uyrv—
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X120 s ERESICERE L 7y 7
MmO TFFYA4 7 (11 A 10 H)
Fig. 20. Winch for the chip collector at the roof
of the new ice coring site (November 10,
2003).

NEBEWTHERRERE U (E—9 —BREBAKRABER L S VLD RWEDT, 74
FEFENON CENIFHBICE—F —2ON IR 2), BYTTHYA Y FhroDd
Aarer b (= —Hbins) &, HEHa > bo—EOR (FEHl) CRE L7
TV MZELAAR, K202 A4 »FORRERT CRIEE, <A D L),

33 REIACFOIr—TIEEBZ
) 7—7NVEEOHL
[HIRESICRBEOEE YA v F THAL W7 —~— 7 =7 (1 KOESHEEN
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U7 —7 W3 790 m BYIMT L TR TH - 7z (IS, 1999). —7, #HiEHIE Y A
VI EBETIBICEVA T ARERRRET 2 EBPREThH o, 2D 44 KT
WEEED 2710m Br —7 V2T RTEDHL, FiltCHiamor —7 Ve Hgte L.
F—T VD UIEER Y A T REIES R, UL — 7R AN CHERISENI
BIEIEIX L CEMUZ:, OB LIy —7WVIE R 7 AHmICAN, BELGE Lz, R
I HTT L7z (5 A 21 HicSE).
2) T—TNRITLADWMABL T — T NVESHZEAD T —7 )V R T LD 1
=7V KT A (38 REFEHIAA, 3400mE, HEEI1LI M) 1, E7 7S FEH
SM102 2T, FgHBOmEHEoY) 75 —HER» oA Lz, fE3E 11 A 11 Hig%E
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ML 7z, TEEEMEIR | BB TKRT LD, E7 707 —AEEED %% L OEROFS

BEEMBLETH ol e —T VR I ART —7VES OB 2 ik, BN

THET LB TIRES AR U/ 4 > FTr—7 VR 74270 BT, 77—

TNVEEHZBC T — TNV I LAREET 5] LOFETH o728, HEEORFmE %

ERFFLUTLATICRAR T 2 HECTEML 72, FEERFEIT | REERTH - 7.

T NEEEIEAND T —T IV T ADORD T HiE

a) T NVESWZEERSRL T, EAB X UHIBORENT.

b) REZT—TNVEEBZBEOR—ZADFICER E T 232 2T, ZO 2y —7 v
N2 LAREN L CREIT 5.

) T—=T7NVEZADFLICT =TIV S O R 2 AN, FHEKEFE)
Yy v ¥ (EWMEIG6 M) TRS LT, ZOREHE LIFTwssbie, 7—7
WVESHZ ORI AT, EliRiE C o TRI S LSl (K21).

21 7—7 VE S IBEND
=7V ADEE (11

H 13 H)
Fig. 21. Fixing the cable drum for
the cable-replacement
machine (November 13,

2003).

22 r—7VEESWOEE (1
H 18 H)
Fig. 22.  Collecting cables from the
cable drum to the winch
(November 18, 2003).
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W2, FFk14) CU A BHIEmRLE (K22), 77NV EILpovfrFTr—7
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TWA-038l) ZffioC7Vv—F%20J 55 THo7 FERNE Y 2 >4 40 031
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¥ 400 kg-600 kgf DFTEDET TAL =R — TN 2E SIS Z LN TE T2, 3400m D
T—TNaBEEMBEOWELREE SKHBETh o, VA v FE— 8 — D EHRHEE X
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3. FEBRFVIOMAITEL VTR AR
11 H20 H»SEEFEM L7z, HEER VIV (1 58 ZFEAE AL, KFic L

23 ®EFYALVOMAILT (11 H29 H)
Fig. 23.  Assembling of a deep ice core drill (November 29, 2003).
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4) v UFEE @rarbu—nEE A TR

VA 7 FlcER (FBIRS & OHIBIRCHY X IHGERIS CHAE L Tt 2 s L, B
R U7z, BoARMETC D W CIHIREISS TR TRCHR CTH - 7223, BUiRO5] & H L PHER
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Fig. 30. Cable holding condition in the old ice coring site (May 15, 2003).
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