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Construction on a new deep ice coring site at Dome Fuji Station
—Qperations carried out by the JARE-44 Dome Fuji overwintering team—

Takao Kameda!, Ichio Obinata?, Kyo Takahashi®, Kenji Taniguchi*,
Okimasa Sugita®, Koji Fujita®, Takashi Kurisaki” and Kei Nakano?®

(2005 4E 4 A 4 H={7; 2005 4£ 5 B 25 H=2#H)

Abstract: Eight members of the 44th Japanese Antarctic Research Expedi-
tion (JARE-44) stayed at Dome Fuji Station (77°19°01”S, 3942”1 1”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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5 44 BB N — A% UBEEC (AT, 44 R F —ABKBR £5037) 1 2003 48
1HI9H» 52004 5 1 H 25 HE TF—AS UBHIBLS (Fi& 77°19°017, BHAE 39°42/117;
B 3810 m, JKJE 3028+ 15 m, ISR —54.4°C, HESUR-79.7C) iIc#fEL, FXK-
[BRHEOBHEERT 25—, FHEEOBREELERL -, ZOERFEI X
Bric & 24038 TH 2 R U EBRRIEE (IKH,
HISOWNETHL2E LT 2LDTH o7z, 2003 4 12 HEANIT 45 K F — A H2Epk (Hizerk
RFIA L CREBATGE S iz 45 REKBOEEN R AT, RILUFHBB RS X CHPbPE
— o« AL « HARE « BEERE - G SFEOSKE»S D, JORTHIIKIZHNE
FZEB R D T2 / RT WV 7 X4 Y ERIZHE) PEEFETETH-72DT, ThETK
T ARTOWHHERFELET L, FIcREES 2B TE 2L 51075 2 L8 44 R F —

BHERHS

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 « 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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Table 1.

JARE-44 (except general electric work).

5 44 KRB EM L 7z EERHIER (. (—RERBIEE IR )

Summary of work for the new deep ice coring site atr Dome Fuji Station by

(==

Name of works

eS|
Period

fEE&E (A - H)
Amount of works
(person-days)

Ty 74 78| & kT 2A25H~4H4H 180
Retrieval of casing pipes from the borehole
R FLAE bR 4H9H~25H 40
Enlargement of the borehole - -
T3 TN THREA 4H26H~3H17H 38
Insertion of casing pipes into the borehole
74 TRk BRAAu—7EK, FUNVE | SHI9H~6HA3H 40
FERROLEHIEHEE EL)
Movement of the winch system from the old to
the new ice coring sites (44.5 m apart)
PRIE R 6 H4H~8H 14H 100
Floor construction
<A MEEA 10m ¥y b OER 8AISH~9AH 12H 50
BEUI0m ¥y P NOEfH 108 18 H~22 H 3
Construction and preparation of a 10 m depth
pit for the rotating mast
F U MEEEVERIORSESEES & U IHIEEBED |8 H 16 H~9 A 4 H 10
FEE Y A~ FHRDERD
Construction of stairs between the old and the
new ice coring sites and floor construction for
old winch
Blo> BifE 9HSH~I0H17H 20
Construction of working tables
TA B LWNEFE Y V- DORE 9H25H~I0H2H, 10
Assembling the mast and the small goliath crane | 10 H 6 H~11 H, 13 H
N7y BE 3A1ZH~14H () 3.5
Setting up a lifter 10H3H~8H (A 5
AT EET AT I0A31H~I1H6H 2.5
Testing winch system
Fv 7EER D TTHY 4 > F 0K 1IMH8H, 10H 1.5
Setting the winch for the chip collector
EEVAVFOr —TNVEEHZ 5218, 11B11H, 8
Cable replacement for deep ice coring 17, 18 H
EREF ) VOBAITE LU~ A b #HE 11A20H, 26 H~12 B 8
Assembling of a deep ice core drill and adjust- | 2 H
ment of a rotating mast
a7 R A SR OIS & U2 THloK 128 18H~21H, 23H 16.5
Enlargement of caves for ice core storage ~24 H

At 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.

e FE A fEskg (A - H)
Name of works Period Amount of works
(person-days)

HRHASIEAE (o s AT) BE 4H17H~19H 2.5
Installing lumps in the new ice coring site
Frar o VERHRES S OESER (F |4 24 H~25 30H, 5 12.5
D VEEE D S DEARE) A1H~3H, TH4H,
Installing lumps in new control room and elec- | 9~10 H, 14~17 H
tric wiring (including cables from the workshop)
F 0 VRS 3 RS & AR 6 H16 H~18H, 27H 8
Replacement of electric allocator and wiring of | ~30 H
cables (3200 V) in the workshop 7HI1H~3H
v A > F BoRg 8 H4~8 H 5
Cable wiring for winch system
PSR (27 7y) REBIVCS T 8A LA, 12, 15 18, 15
£ 19, 21~23, 27, 29 H,
Installing exhaust system in the new ice coring | 9 A 3~5 H
site 12A9H~10H
Tt BEACAR 9H9, 12H 1.5
Cable wiring for a drying machine
I © o PIEEE (BotER) RE 9H25H~26H #
Installing a lump in the 10-m deep pit
WHSEEBER (22> ), 27V vy —3%E | 10 24 H~25, 27H, 6
B & UFis 20H~31 8, 11 H71H
Setting wiring in the new ice coring site
WA 7 SRy 7RES L URE, R 11 H8H, 27~28H, 5
Installing pumps and tubing for borehole liquid | 12 A 11 H~12H

=58 ST

Summary

ZEMTE, FA2BHFRIIBFCERAF—20FEHERSBIICELSRY, XF—24
FONBIEBEAEEER S RolcleDfFERILE LTz, ZOBAA T —2WELTIH3
H% | Kip SRFE 2 HBAL, 3 H 6 HA R S FF % Tl 64 IFIEMFET 19m BE T
A sz, fEEZ2TIELCEBAR, A1 7 —8EH8BEMETL A F—4 F ) VS
SRF—LDHREL, A THRBLEEL 70 ThH5 3 H I HF®R | B S 6 HAFRGS
I TOVHINGIE —49.5C, BRENRIE—42.3C, RIESNKR—553C). FiREESH»
57—y 784 71, 2mEE (L2 REKOFEEER CIE 2592 m FEIHHY) F TA-TWw
5DT, BoltBRER3ImTHo7, ZOEETHRA 7—RIKEBDT T2, Z0D
ZAF—A RV N ES S L THEMT2 2 L8WEERRI o7, FNTY—v )
XA TO SN BE A (RS 30em BE, EE4M86mm) 2ELAA, €O 2AE
D/INUDOFENEY ¥ v ¥ (ERHME4 b >, <3 S SUERTREEHERIT Y + v F MN -
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4N YT, ¥—v v IR TR E EF DB EERAR, LELERES, BE/ X4 75
BHMTIDAT, r—y 7L 7R & LTBZ LR TERPoT, Rz, 77— 7
24 DR O HE I 34 KRB O KRB =[N T BB F = —> 7oy 7 (K
THE 1 b, 42 KBREN) 2D 113 T5|-kD B, £ O/ER, /S 7 Sem B L
CEDATH->T, FERREZR2 TR,

2 7y—y >IN L75|& EIFEE (RF—4N
4 RN R=Z Y 7 — o F 81, TE| &
FFRKRE=M, 3H7H)

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).

ENOMEIEMN /NEES - SBOEE A 2HAR L HBR, By /—V0ATH
(JP-4) DBARY —> v P4 7D Lo FIAEREEL, 4 72T I bR L Ak
(Vb3 [ WwEZiF]) 2RCTS>EELRYK, 3R 1 HZREDEZY /—V (W
60°C) 36! % 19m&EH» SHWHIFLICEALL, =8/ —VEANSL S EICEBEF = —> 7
2y 7T/, TR iR T, /S FRE|EEBSRhoTz, 2OTY ) —VEAR 39
KBRS S BEEWREA THE L 72/l s 7 MR Tem BE) 2RI L 72,

PEFLA ORBHAE D 72 DIBIRAARF L EA 2T 3T KB bIAA) 27—y > 7%
4 TREBLX UV —v v 74 TeA e OB AR, IREZBEL 72, 22 m DIETII,
R F—5F YV TORBIEERFICER SN EBbi 3 25 SROKSFEICfE L Tw
feo ERRFwicy /) —n #60°C B %2 IImBE»SHEATIE, =7
NATFO T2 mELSHFOLY /) — VB LAHT I E2HER L 3HI9H), 2D
BHROBMIBLEEIm 2BO LY/ —AHEBT 32 8bhol, FOH%0HK
LIy ) —% ISIEAL, BEIF 2 —> 70y 7T E EFERAS, KR TR
Bl& NS BT, 2T 60C ITHEDATH (JP-4) #1501, 19m ELSEA LT,
FOREBF c—> T uy 7 THUS| & EFERATL, /N1 FIE5|E EBS B ok,
RIZHLFHFBE (36 R F—ABELBKE) »oREOH -7 [Lwe i} #4H2HIHE



National

Institute of Polar Research

214 BHERES

l7le Ok2ANT80kgIC LIz N TZAER ImMEENLS Yy —v > 74 FI2MFCHL
L), 0EIBER I LREE LTS, N4 78 40em thfE L 72, # DBERF = —>
7ay 7 TORE EFEBEERALY, 1 TR THEoRE 2T ERs b,

INETIVKERDT/SA 7RBIE LT 27D 3EEEELILETCH-Tz. TN T
FRELSS & [HIRES OB SR BT 2 PEOR AR L T, EAARBMMR 7 L — 0 28l
ELIz, OB v — L BB F e —> 7 uy 7 (EREEL b)), FBIFc—> Ty
7 (ENRFE 1.6 b)), FEIV -7 0y 7 (EREHEET50kg) O=2%2WYH 3T, H
ey — > 74 FRB|ok->7% (A4H4H, K3, 25 L1kEZ3, X5 84KD
Bl r—y v I8, FRB|E LT B ENTER (H4), r—v v 784 TORAEI
F, AF—LFVNVERBFCERENZEBbN2EHL OKRBPTEL Tz, 20D
vy 74 7 (B 295 m) DGR X TS OBREET, 8 AD/ NS TR EHT
DITE 6 B ED D oz, BRERAF—ALF VLD ¥ PRERER S 34 FL &bl 3k
Wiz, r—y v 74 TORBEICREE 0cm BEOANDVWTBD, BRI ERL
Kz s4 ZOHLh SHEA I mBELITRAL TV, D) 4RELAADRAF—A
ROV D R A — MREBIREL, ZORORAF—ABLEY AFEFAHETWIZ &
BRI N, Sk, RFEEEEL2ERT B8, AF—AFILDRH—bRIESH
Aol Recm D2 ERED 25em BEICT 2 2 &MY EBbh 3,

R3 »—3v > 784 78| %2 LIFfEE (Brix 4 Bl Edolr—v 784 74 H4

ALRMB Y v— 2o TEME, 4H H)
4H) Fig. 4. Casing pipes retrieved from the bore-
Fig. 3. Retrieval of casing pipes from the hole (April 4, 2003).

borehole with a goliath crane (April 4,
2003).
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3.2, HEHIZLILIE

EERBB R YV &) —~— (EHIFLIER) 26T, 4 HIH» S 25 HE T
Uiz, W1DICEB R YV RIEIFLICARN, oy bLEHZ Z &SRB L . ®EF
DV 1043 m BE(42 ROBEEFH L D, DUTRER » SWEIZBHEL T, FED 111 m B
CHEIZ L7, 2OBUOmELSITHEEZ RV ERWLERS v 7PEIRTEDT,
57m% (=110-104.3 m) DB Y — > > 784 7B Sk X CIREIFLNICE R L 2
EBL oz (GET0.08md), BB — v 784 FE & BIFEERRICBKE OFEL )
4 7R ELEHIFNECE R L, FAs 3B YL CEERINTE T2,

Y —v—Z X ZHIFLOTIRIESRER, 42 KEBBEHLHE 3V —<— 1t 4 XK TH S
AARAZE200mm liAy ¥ —, 136 mm ED Y o —, EHAKOXRHT > F v 7 7V —F
O CHEM L (4 B 17 B SfEERLE, K5 Rk z2xR7)., MEIFEEEIR A F—AF
DAREDIIP-4, T8 /) —VOEAREICEY R HNMAKE L, £O7kDITIEE
ERFCR TV F IV I TV—F BBV B Vo 2 2 EELL 7208, RBB7T >~
FINVIZEERZRWREZL, 3HET Ll m BOWIBIEENER T E /2, ZD%, BREDOT ~
FhVZ TV—RIHL T, FEEBY 973 m 2 CHRAEIFLOIIBEEZE/BL 72, &5
WCEEF U L2 ED, AERIC) —~—2B%F L LicF v 72EIRL: (11334mEXT
SEHE) . HEEIFLIX, 97.3 m B X TERE 260 mm IZHAE L 7245, 98.55 m B Z TIXEE 220 mm
(42 KBEEE 2 ) —< —2EA L THME), 100 m B Z TIRREL 180 mm (42 KEXHS2E 1 ) —
v — AL CHIE), 11334mFEEZTCEER 135mm % ->TED, 1334mED 135mm
R R?, B2 — 25 CBHEGEITE CHVWSERB NI VE, 7¥F b

X5 3V —~—(KOET7>F b7 2/, 4 8
18 H)
Fig. 5. The third reamer with large anti-torque
equipment (April 18, 2003).
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33. =L INATREA

BT AERELED T, 4H 26 H2S5 5B 1T HETCER LI, 7 —> > 781 75| &k
EEECHEE L MBESXRCERF c— > Ty 7 EKEE ] F)E2O) T, r—
YYTIRA TR Dy N— (R2REHFEAR) XD r—v v 784 7 (B3R 295m) %
L A3 Ol fLic AfLiz (B96). #1890 13 RFEEHIETHV 34 REOERE S (FEst
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RED/ 31 TEREGBOEE X 92.63mEE -7:DT, PEL DL 467Tm ETEIELI-Z &
BB, 7=y IRLTOFAR, 4A30H»S 5B 2HD 3 HETERKL 7.

EWNOHHIEM/NTEE S L HEORR, ¥—> > 7 FRESOREFES L U —
IR TOERMRELERT S 2 b ich oz, 2T0DCERMAKRFLVED XS
ZHRHILNIC AR ORISR &2 F_ 72, 2 ORER, REEE TR 7HMI & FLEE & DR BR
MR WES Tholz, Eiz, ¥—v v 7834 TRKigHh S FEHOFLEICIZY —<—DH B
D TIRHER OB DR > T D, BH T HSEEE 260 mm ~OHRIRIESE () — 3 > 7
E3E) AT TholWREMS H 2 Z b oiz, 7z 108 m BIETCIRIEHIFLA 3 o
ZHPNTED, ZOTHLEERK4cmBE MO 2 DDA TR ZNL LN -2cm BE)

X6 7r—> 754 FREAGE
GAH1H)

Fig. 6. Insertion of the casing
pipes into the borehole
(May 1, 2003).
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ThHhrHELbrolk, ZRNXREF Y VTOL gy bfIEHIFCAS TR D TH S
EDHBEHBEL L (42 KB X B1EE).

HEEIFLOERM X, BBV VOBERI EXE2 O TR, F—3 v 734 7D
FIZERB R YV EREA L, 7r—3 > 778 7HRER (92.63 m &) TOFEBE N ) L@k
WEFENZD, FIBE|obhd R EOMBEREEL BTz, /BT A+ 2%
FOVOERRIZ DT TRES LEDORZ AL AR, KRECEARCRL, r—y 7
A FOWNBEDOBENTIE AN, ZRERICE> TS ZEPHERTE R, EiEO 2 L0
BT EIOT, ENOIAIEM/NER LAHHRER, 92.63m X TO/ X1 FORA TIEEKRT
& Lk,

BB IR E 2 REEEBRAADY —> > 7234 FIRE U A — 5 —CTHEL Fe[Rl—Hi%
MTHo T, IR S ENThTINE (N1 TEEHRORKE) BRE-T
Wiz, 2 KRB BIAADNL TR, RA26mm DDy Hotz, 2 KKTRY —<—
BV 255 mm ICHRHIFLZ AR L 7D T, FLEBE D A RW L TR ANL S ELtHEL D
Mot BLIZ260mm £ THERHEL 7285, TR TLHRAED/ N1 7OHEE 4 mm (K
fll 2 mm 9°0) Lo fLBE &3 7 L ORI BB L o7z, SO Y —~ —12 X D HAEE
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AMaEZ2OLEEDIILT, AV PTEELARES 4m OKOEE 2 E8EL, FUIV
TEER O PERFEA & ([HEES omEflic Zh P hREL T, ZOBRE2TLO5XZ 5 &
Swlic, £yl ryFBRACYIMEEZDOHEAIZ R a— Rzl 7,

74 FBREILUTDOAETITo 2, 74y F2KBFEHY vy v ¥ (HE 30cm £TO
SEAGTTE 3.6 b >, BFMA [ F 44—V v v ¥ | (BN EAISSMX), KE®) 3 &5 THRb L
F, 714 FFIBIcBEE2ELAAR, ERL R0 —7OBG A AN, HARICEHE
2p&, BEDO R4 v FR2BS 8T, BRIFEIKTESIEHY A »F (EARHE 2.5 b
v, BRE CW-2500 ) TH| X226 4 ATY A U F 2T HETERL 2 (K 7). i
HIBETo 13m (BEE 2.0m) OBENC 2 B 30 9BEE»» -7, ABRE R, FEs
R LA, YA FML 4N, KEBIEHY A Y FEL AThoT, 20, RkkE



National

Institute of Polar Research

71 vA I REEEORRTF GH30H)

“GATY A v F T, FRICRELVAALZBEE
284 )

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).
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X8 Hri ISR O 2 0 &
B (78 1H)

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

K9 Kkt X>hicksKE
M oEE (6 A7H)
Fig. 9. Fixing the basic struc-
ture of timbers with
the use of water as
“water cement” (June
6, 2003).

10 FHEScRELLZ YA >

7 XHE (6 Ho6 H)
Fig. 10. Basic structure of floor » |
of the new deep ice cor- 2K i e & g -

ing site (June 6, 2003). —
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Fig. 11.  Structure of timbers which connect the winch and the mast (June 20, 2003).
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Fig. 12.  Constructing a 10-m deep pit (August 19,
2003).
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13 10m ¥y MEROIEETREK
Fig. 13. Timetable for 10-m deep pit construction.

7 H1 18 PR

_ 10,100

=TI T

14 10m vy ORI
Fig. 14. Longitudinal section of a [0-m deep pit.
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Fig. 15. Stairs between the old and new ice coring sites (September 4, 2003).
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Fig. 16. Working desk No. 5 located between the old and the new ice coring sites (west side;
September 15, 2003).
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Fig. 17. A mast and a small goliath crane (October I, 2003).

18 /INEFE Y v—>DhE EFE (10 B X 19 $AEICZ-7z~A b (10 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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MmO TFFy1>F (11 B 10H)
Fig. 20. Winch for the chip collector at the roof
of the new ice coring site (November 10,
2003).
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Fig. 21. Fixing the cable drum for
the cable-replacement
machine (November 13,
2003).

22 77N EEYEE (I
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Fig. 22.  Collecting cables from the
cable drum to the iinch
(November 18, 2003).
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Fig. 23.  Assembling of a deep ice core drill (November 29, 2003).



National

Institute of Polar Research

230 S

VA MDD ETHANLTE (M238K)., 2/, A7)y FTr—71% F UV cBEE
Liz. R T HICREEMKRT L, v XA P 2MEUTEB P Y VERBEISTE2EB T,
2 0%, SHEWSI TR FYMEN, <R b OSHEES L U~ X b EiEO > —7 LAl &
O EREFREFRE L 72, ZORFETY A MRFUH 1.2 ERANCEHS T T, A MK
FRot o —Ba=y hOTFHNICES Smm DAR—Y—2 ANTTEL 7. 0%,
NERIFLOHLIC R B X S Iew A b OMELZFHEL 71812, F Y% 113.34 m OHEHIFL
DEEZTANT:, BER 57y —Y Y IR, TRIBTCEBF I VE D >3 LR R
L—=RWEAY, ERALA—RZFNYNVEG|ELITRZ LD TER, fEESKRT LIzDDS,
1RH2HTH- 7, %5, [HEEIFLEFmEFLE OEMIX 423 m TH- 72,

315 A7ERBASROLIES LU 7HORE

fElsniza7 (RS L5m iyl 2 RS 2720, [Ha 7RIS, o 7 B7E,
Ha7kEE (H7F Vi) OXRHRs L A ZHEEL, &S 20m, 6 L7m 2HEHRL
Jo. B, 2B ISH~21 HB8X U 12 523 H~24 Hiz 3~4 L TEHL 72, G T 165
AHOEERRTCH -7z, COMBTHEE2EMT 20110E F Y AMEEE» OBEEED E
HAAOKERE ER S ¥, EROFOM RS L2RES Y, 2R L LCEE2ER
Uiz, MR TRBIAAR T 2v 2784 7Da7HE7F VEic 4 HREL 2, 2
7 IR Tl 36 REXASERE L I B S Tl a 7B 20 2 22 20T, 15m
Ra7 0%, a7 EE L 2 7HBE AR 864 m 50 a 7 T TE 2 L5 12

o fah

3.6, —MEERMEIE

PUR il 2 — i 3fi TH I, SOEESER L 7 R 2 HEIEM/NBES TRE L,
MELGHHZ2SO8FE L L CRHLL /2.

D EESEEEE (e s AT) B

PEHBENOIEIHE LT~ F o s 4T (1200 V, 200W) 2HE L7z, £ 35.7m D
PREI55 4 8 m FARR T 4 ATERE, MEEHER B IARHIS Kbk 7 v — L84 Sz CRF ¥ >
ANBEER—ZANNY R 2ERL TR A, BEE P VEERENE (455 ARER
122 S8 SHERE: 34200V) D 20A Tv—h— %A1 v F#BE LR AT 7, &5,
nNaF ke —BMET T 3 AL % TR S HREOBHIBMALETH Y, M%<
CTVv—A—%2BALTCLETLRWOTERSLETH S, i, EEAREERERL
D BIRAE A RERFIC 1 3 BRERSBBRIC TR 7V — 2 — (14200V, 20A) HRE SN T
BY, EBROBFEZ THIGTES LT,
2) HEEI D > b o — L FHRBHERE B X CESERMEER (P ) LIEEE DL S ORRE)



National

Institute of Polar Research

FARR I — A 3 U BRI C O 45 0 B it 231

el o > b —VE O L L THEELT QOWX2A]) 1 B8 X UHBYTSRE % | f#:%
B, BE (2 ba—VERO/NFE) CHBITHRE R | EREBE L. 7, FYLE
D ST 2 > b o —VEEOERRIZHIRASER ORISR L2 EE X T, Tao
bR 7.

a) FULEERLSBBIY (14100 V: £FEHFRBERL S ZE; X424, 25)

iR oy bu—AEarver b A AR, FHar b o— L EEH
b) FUNLEEREIBELD (34200 V: £IEFHRERD > 2E: K 26)

FUVEIR (P
c) I3SXEHRSERLD (K27, 28, 29)

3200 V: FYLVEH, &4 XA VEE, 71 vFE—5—8BR

14100 V: FfEl o > v u—VvEa vy r @EnR~v—F>7H), ¥ 7 b 77 VEBE
d) Zoft

KRN (TERRAIER 2 A P, BUBHIER | AN, JEEBCEM A Y —— CHrimal = > b

O —VENB L REGEIICE | AR, 1Y —k>
3) FOMEEESHERTHS X B

FUNMEERCRESINTHSHISHERSER (027 v —h— 2R TR
B L7V mEfEsEisE o, SiRESERICIE B X OREBITZE I S Bk
D E/FZE2To7, BB, FIMEEZENE (EEHRABRAR &I 5HERSE
BRI 2 RS REREDY, HEE TR 7V — 2 —[FRHE A X 2 RERIBES OEBRELSH - /-
B, kI ERBEABRICIISRBERIE v — LA FHARERZE SV —h—
CHEEER TR SN TB ) FRFARRRE L R 5 7z,

4) A UFEE Favba—LE LY A4 v FR)

v 4 v F AR (BIRS & CHIEIECH) XIHIEES CHER L Cu iRk L, B
MU 7z, BT Duv TIHIREEG CRIK TR CH - 723, BCRO5| EE L PR E ¢
DI ICHEETH > o7z, FEIE CIRER TR iR L.

5 HERERME S bh7ry) REBLIVSY 2 M IEH

WEISOPERBME LY 7 b7 7 EFi oy b a—VEREIL SR oVEEAMINIZ 2 A BT
(HESRBE T 34 m3/min) & B kB85 A1 | A AT (19 m3/min) DEF 3 EATICERE L 72, sl
aybo— VIl B X CBKBS A ICERB LY 7 b 7 I EEESIERE L L, FiE
oy ba—VEEHcRELY 7 7 7 CRESE Y b OREOREBEKRE L D9
m FETCYRPOEEICKER2ZEX/:SR0WE S, ¥ 7 MUHA ~— R (40 cm X 40 cm )
BHD ZAH, 7VES TN b RBAATE Y YHNOHRHE L, £, BEMER
MG &7 —3 > 784 ZRFIH L THEERAOBAEE - 1.5- 1.8 m BEH L THE
FL, ZVFEY TSy NBEEELT,



Research

Pioil ar

of

Institute

National

BHEHES

ol
(o]

‘0718 Bul0 231 mau Yy 01 doysyiom ay) wolf (4 00]P]) H10MIU 4GDI IN4IIA)F  PT SId

(BrlBEEIE) T—RESERBLEEI L TE
| B ® &

i 4 [ P

LEQCE T

e ]

e LT | [T s ] e
a8 e e
"hu,.r_m _u !m ?eﬁ;_hﬂ\ﬁ/.,:..y..lf A.fg
R DATERE 2 1| - o x...iltﬁ@ ZG - o
§ EwGUODEER = MRV o S—
vr i o == \% F W e WEITIGEW | !.._Mwm,z | —— @44
I <= il . ) | _ | y
\m.m i oo e )
h%.? 4 LER 4 Ha B EA-0y<C1E | (V0Z)8 ON
UP!.!&T SUR ROV RCEIER MHHH M SR WA SR T
wa ) | — uww = {ARCEW A P40 A % | (VOE) ¥ ON
~_— & Cewo = {6RCEEA-044CYE | (VOE) € ON
T 2 X W04 H¥E| =09 | ME-(COEIHEEYS | (VOZ) L ON
W % 2 P (S92 WEHE) WS | ON -(-1.C
g o
I-EEERRSEEFDIN A



Research

Polar

of

Institute

National

233

PR N — 2 5 UL T O FTHaHI% O R

‘24D) SISAPUD 2400 221 PO Y] 01 dOYSHAOM Y1 woLf (4 OQIP]) HIO0MIdU GDI Na1AT  CZ “Sid
(ZUi £ cH) T—RSRHRESEEY 0L STE

/)

014 c8) /|
ERRT T T

ERso

06 00 o

G
®
yace | © |
"HEBD ®
_ txhvd|  B¥E| O
F..w w % % & A
@ W
43CCEA-044CH | (V0Z)9 ON |
—
(@ Bif -4 4a34E) |
WAL WHACE | (VOZ) G ON !
| (W WBHH WD [N 41

CEBERRCEFNN A



Research

Polar

of

Institute

National

‘2718 SuLI0d 231 Mau Y1 0] doysyiom Y] WoLf (4 QOTPE) F10MIoU gD 21412317 97 ‘Siy
(B lGEEL) PRI EZEA) v (0 TR
B ®

[ 00E T 0502 T 0057 T TS —

Q [2@0}(&&!..; |
# , _ n..._tat— ‘._
ﬁ | J
N
& @s
el 14
T/ T 7 I N )
\’Elk T RIWA G
uﬂi( B 1l K00z P € RLL T4+ =
/\W AOZPL d-NB/T0STM:LT | L4C 4nusaa ©
! k3 L] % 2 & @
g W
(L4a 4ov) Ha BE G 08 8 % | (V0Z) 9 "ON
(%) L) 880 4| (V0E)T ON |
~ERsmBEan (-1 (3¢ | (VOE) | ON
| (EWME - WEHTUD N 1.0
~
& EMEBCEBEFEN0 A



Research

Polar

of

Institute

National

235

‘118 BuLiod 221 mou ay) 01 doysyiom ) ul (FAY §7) A01p4auds ay) woif (4 QOTPHE) A0M1aU g N3 L7 Sig
(A00TPe “ElREfiEE) T—RSTHBFRGHMBYEC LLE

REGEEG ,\un PR ] B ®

| e ~<=—NM0a
v o wwweme | eempwew | g
X R — O
’ =2 (R L 4%
Wil
ay .l&l&dﬂ\!:s«d*'
-, .
,w__ CRURDETER
7 Lk T 005F T — TS -1

/ /0L 4§ L, 211* (A
-0 | UE ’ JE.EE««%

| v (| \@.«E ....:Qﬁ- % E s
7 e +

FAfR F— 2 5 UBHHIHLUS C O HiE 5 0 23

(€3 STAEDE < T T T /) ' g
/ he - - - 5] i' 0 AOOZPE UIW/TiEL
?! e \%\& b | ﬁlﬁ.:._wfmw.hm ” @.\
— & | = ot et =
A r& e
A = BEER-4-344K0 [ (VSL) L1 ON
‘Iﬂww.ll-‘ BRE QN 04 - B | (VOE) 0L "ON
d\ “ -§-1 ‘nﬂ.mx\.m‘ QONZ oz
/ wiummss V07) ¢
v, m«ﬂ;xv*.‘;.._ Qowvm oz
b V. SR T ) S LCE-L PO B E B HEX :
~_—Fk T e HEBRSWEC | (VOO ¥ ON
" ) A0029€ jeac B (hrmuazEssn . —f-1 (3 | (V0Z)E ON
& 0w | % 2 & o (ZEWME-WEHI WD | ON -4-1.C
@ W

(A00Z ?¢) I-REEBREHMBEX &C



Research

Polar

of

Institute

National

9118 BuLi0) 901 mau Y] 0] doysyiom ay; ul (Y AY §7) 40104018 oyl woif (4 00]P]) H0m1ou 3jgny N4123)7 ‘97 Si
(AOOTPT “ElfEE) T SRR LOMBUEC TR

I
R&.‘m < NNOO
A K _
= == i
I \mn
[ 23]
7,”»:
L
0w N X WIS 1
10 i PRS- el mZEW MOLE AOOL OCIREEAIT WX
m n!a [ | / VSZIRINA-El: FOGHNE Lok
HI ) = B
e 1 M | e e B e e - JU R
% == NHOQ
: = |
“ W\
B s Ew J @w
I :.-8.5,5«@.8% o ——
A A6 MHEPR: CheCE-A-GLME | -
/ GLa-2 06 P CRAE O W & E K BRBALONG 6% IR B ((VSL)61 ON
s ]
e A A LR ¢ MCE-461,CACLTEE W BEYE [ (VG1)8L ON
Wil r S @ MR- (% 6 B | (VO2) 91 “ON
/ wEs $hpY ®
L2 (SR | =, BLRGONACLIER yaRce ) VARAEEFE A0 A | (VOE) GL “ON
! E o o {4RLCEA-04 ALY | (VOE) 7L ON
T L) ACRCC B PG A 35 | (VOE) EL ON
® 0w “ 2 & ® (EWMBE- WEHIHWS |ON -¢-1.c
- % W S
a (AOLP-EMERROHEXEC



Research

Polar

of

Institute

National

G I — 1 3 U BRI T O BT R S Rk

(AOOTPT “Ed L o HI) € RSN BRLHEY,EC TR

‘2402 SaSAPUD 2400 301 plo 2y 0] doysyiom Yyl ul (VY §7) 101041auas a1 woif (4 00]P1) Ydomiau aqno 241299 67 Siy

E FHE&
- T
T I VAR
] wo TTE TR m
A \ ' — + ﬁ (EEBY () EWRE
i3 | A
: dpEaL - — = —
' :
4 m _ {7 m ©
2
5
foen g
JE
2 mu,
hi
AL PNLOBE B SN
u , Jaace )
i g8 % 2 & o
”J e % W
] e 2 A4RAT Y LT [ (V0E) 2L "ON
o - &P (BME WEHB) WD | ON -Y-A.c
s il

(AROLPe-EMERELSHE

¥ e




National

Institute of Polar Research

238 S

7 FOBLIEOWTREEOE=—VEB 7 VRS TS 7 N RFEH LD, KET
(LR T —40~—-50C BE) TR 7 M PESKEEEL TLEWHB LR 279, b
ShUBF 7 b 2L THEBNICRBADERPERA N —7, TAF¥—t—F —TiE
OEPSHETLT T2 THLL 2,

6) i AHERCAR

3ERBESBHD 36200 VIOA 7L — 5 —b SEEREITV, BIABEICERZ £ v F
ELT20A 7Vv—h—%2R0GER LI,

7) PEEIE v FHEEH (BOLER) ORE

PRHIFL B D VA CER B & L TRE (100, 200W) % 2 BflEHlE v b
HIO» 58 1 m EE) i~ A b OEEICKER S B0 ESHHIE Yy bOAEERZIED A
By AMRITBIAA TRAEBEBEE L HE L7z, BEIIFEY 2> bo -V SRR A v
F 1 Rl 5530, BE7Tv—n— (15A) 24 v F L, BRBIEEE Y MRS 2
MZEHhE TR L 2.

8) IMHIEEIE (2>t b)), =7 ary7ry Y —HES X OEE

HEE 2 v > b RETERARBRRNS L U3 SRBRARE Fh P hEAIENIC 2 4
A, BRI 4 2FF Q SRBRAKO IV Y McRF~—F > 7% L ThH2) XiTL
TERBLIE2, FULAYTFFYRABAI a7y —13 3 EXERSERO00VIS
ATv—A—) XDERR, FERVLITIC 2 HFTE L, MRS TR I —40°C & &
BB TH - B RA TN ORERE T RABTREC RS RENR 57, MEELT
FoN—a7ER Q4mm [E) THRERY 7 2 B2ERK, WERIC 100 W FEER (1 #) 2%
BLz7ary7vyy—2IUH Ry 7 ARERIE —5C BE R L Lo ER I M
BTz,

9) ¥REH T FNRY FRES X Y, B

PREIFLNE S (BB 7 7V 2B, DIT 7970 EER) OB L O F Y Vo
FY R 7 (34200 V: 13 1/min) ZIEBGRANCEEIL 2 AEkE Lz, mflo x> 71
AEBICRBEINTB Y PABL SHHINLTFVEF T AGIBEXEL N7 AGHCH
Eol7FARERLTCO ) VEDREAIC, 7z, JHENCERE L 28X 7 RImEIEIL
RANR—RIZ UARHFEINT VLS 200! 7F NV F 5 L SIREIFALAD 7 F L #F &
AL, ZOFYRY 7HERBE T CORBELEL>icd, =72y 7y ¥ — LRk
WCRER y 7 AR U ER L 7z,

BOE XD T AR — R 2R L 2MER T COBAFEL <, TR EEy b=
THYEERLU, £, WEHO) — V&S T AR - bitlErs —ABEH IR T
Wizts, d— AL L THERTRETH - o720, MEWE T A K — R (—30~—40°C FBET
YREWLL ko) WESBLTEMLE.



National

Institute of Polar Research

FARR F— 24 3 UBHEHLUS © O il E o 23 239

EFEIFIERERSEB D 34200VI0A 7V —H— L DL, &R 7I220A 7
V—Ah—%RBF TR EEAL v F LT,

3.07. FEYSERECEITAMES L USHEOHRES

SEOFIMEBHERIEED, WL O ORENFEE L Tz, SHBIT7ICRBIREIE % B
TORODI, o OMEEEUITICE EORERL2IRET 5.

) V—~—THiRT % FLEE

IR L2 LS, SHDYy — > 78 FREAFE TR FEERBD Yy —v v 7
4 FREANDZERTERDPo T, THEIIEHCTRL 72X 512 260mm ~D Y —<—
PIREEDLT T Th o IznlEetEd H 2 H5, V) —~ —HEE (260 mm) Sl -72Z & D
FERO—DrEzONE, SBET—Y > 73 7ENESERIC XD ELZ 2 2 L 2HB K
L, &> CHBIFLEIES 2 2 0 EETH L, 205G, MRXFLALD T —
v T4 T (CEEAME 248 mm) TRASEIOHMEFL 260 mm I L TIRTRAL—XIZA >
ez ems, FIZIE, BMAFEDY —v > 7381 TORKIEIC 12 mm (=260-248) %
ZIAE (SEOEFHE T, 268 mm IZHHY) 2EMELE 2 2HHU TH A5, & BHERZE
BRELTZEFy 7TEPHALE S BIBHIALCET 3228, ZHLBEBFN IV TESI
ERTE 20D CEEGE LOMBR P ZwEEZz 515,

) RAMOTHOBEI LYY FDO&LTzOEE ORBF

2 A b EEEEIERES S TTem G THY, YA MTFHIE63emEGEAL->TWwS, Ev b
TEAS 60 cm DBE, HEFENZ 1.5em FO2 2 MERH DT, SlzDMEIE 63cm &7
% (44 XBFOMETHD. L L, ¥R P TFEICERL OED T IED &7 DR D %
DT, ERIZIX, A N T 65-66cm ¢ &3z FF 20 L1 63 cm 0 37z D BT EADIC
HRESSH B, RCBET 2B, v X rEECESZE, MToL > zdhidk
v,
2w MiE 60 cm DS
a) VA MEEEHOSEIRBEIDL SamBEBL LT 2 em B ET 5,

b) VR POREE#ENS A NTHZE TR demDZZET 5, ZOBEYAPTEHOR

SR 68cmFHER B,

) ZOFXETCRADMLEADOEIVELZ>TCLEIDOT, TRAMNDOEIZHED 45

ecem 5 40cm & F 5,

ZOHBE, KFCLEBEDOA P FHORESBHRELFL 1.08m &% %, v A b EH
PETEL 0em FTF22L2#25k, TALNDESIE 0em EThiEI W (FA D
G LRIEDS B WIEE), LR, Ev MER STem 2 TS, BIEDO R b 2o 745
BTH5ETOEN60em ZTEZDT, RMERRRTE 3,



National

Institute of Polar Research

240 BHEHES

3) ALODEEDEEE Y b OE & OBME
<A FOWYAFFHEY FFHEE TOER 55em, ¥y MEZ 60ecm 2D T, 2DDH

SEDEATRE Y MEIZXNL T, I 25em FO LKAV L, Z0BE, HEI

FIEAZ P NERED 15emiBO LE 7 > ZVTiREL, SemiBO LB > 7 218 2

HRWEEbh3,

4) Tr—TNEESIYEE
JBFO )R LIy — 7N B I FELEMT 2BOMr R ERFHZLTI

ZFENTEL,

« SEOEEIR 40CHIBRTEML 7223, YR M TRICRBE LT 1 XA 7V —F% 201}
B0y, NURY 7RBEDIZLER Do, ZODItE, RNBA -7 E%
FAELT, TORNIC/INERY 72EL & X0,

NN TV—FTRI Y TN MNEDF 2 HN—DEETH S, I 3400m K
Dy —7NEBEENIBECRE2ME (=4K) bo7F 5085w, A —2EbTI,
TV YITRVINRFTTv =25 L, 7 MEAIDSEFTLES, v
FIV—FHDT v ¥ TV N TRAN N EEDABEBES T TV T ALsN
ROE S ICHIBRORN P ORIFMSICERT 2 2 LBRYITH S,

5) BREFHAOVHOBRIZOVNT
HETAOVMERRT 285G, EREBHT -7 VEFRICHEI RETHS. Y

R ITHTRR I AT E R 2 0 2 13y, [EH S R ol 7 — 7V OB IR R 2 b

5L, WL BZnE S cEERFELRZ2DOTHREL O, £, F—245 UBHEINLS

DX 3 RERBREICKRE T 2BMOBEY — A PERE, BRCTFy 724 Y r—7

Vo GREEICT, T LR) CIRTRFAL TBL ZEBWETDH S,

4. [BHEEIE COMRIBREMRVESE

44 KK T I HAREES © 2503 m EAAOBRES M EBE T 2EHEEDH D, TOLDICH
FOHERSEE, 8, KRHIEEE, NY > FQ500mE), V1 TR FR, ~AME
AT — F L% F— A% CBEHLUSICR BAA R, ERAEREE ZIREIFLICA A—X
WAND DI, [HBIFLN TR v 7 LTWRERB NI VICERL ThH2EBR —
TNHSHREET 2 B ATREEASE &, £ D72 2003 4E 2 H 18 Ha 5 20 H % CIHIREIG 3%
ENTORERBRE YAV FYRT A (V4 v FORKEE LIFRE286 by, 7—7 V%
WIOREE 37.4 kN (=38 b 1) 2B@Is ¥, 2350m TR Y v 7 LT3 ERBIEEIF VY vE
IR ER LTz, 74 »F Y RATFLADRFITIN 2.8 + Y ORECERBH Y — 7V D5|
LT ERALS, r—TVERPLOATEBN IV RS E LT LB TE R o1,
7 2T, HAUREE 2 HEHFLC AR T 72740, EE6mm DV 1 Y —4 K% 7 A



National

Institute of Polar Research

A N — 2 3 USRS T O REIS 0 2% 24|

X 30 [HifHIE BT 57— 7 VRFRRS
Fig. 30. Cable holding condition in the old ice coring site (May 15, 2003).
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