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Chilean Antarctic Stations on King George Island
Katsutada Kaminuma*

Abstract: The purpose of my visit to Chilean Antarctic Stations was to assess
the present status of geophysical observations and research, as the South Shetland
Islands, West Antarctica, where the stations are located, are one of the most active
tectonic regions on the Antarctic plate. The Instituto Antartico Chileno
(INACH) kindly gave me a chance to stay in Frei/Escudero Bases as an exchange
scientist under the Antarctic Treaty for two weeks in January 2000.

I stayed in Frei Base as a member of a geological survey group named “Tectonic
Evolution of the Antarctic Peninsula” which was organized by Prof. F. Hervé,
University of Chile, from January 05 to 19, 2000. All my activity in the Antarctic
was organized by INACH.

During my stay in Frei Base, I also visited Bellingshausen (Russian), Great Wall
(China) and Artigas (Uruguay) stations. All these stations are located within
walking distance of Frei Base. King Sejong Station (Korea), located 10 km east
from Frei Base, and Jubany Base (Argentine), another 6 km south-east from King
Sejong Station, were also visited with the aid of a zodiac boat that was kindly
operated for us by King Sejong Station.

All stations except Escudero Base carry out meteorological observations. The
seismological observations in Frei Base are operated by Washington State Univer-
sity of the U.S. monitoring of earthquake activity and three-component
geomagnetic observations are done at King Sejong and Great Wall stations.
Earth tide is monitored at Artigas Base. Continuous monitoring of GPS and
gravity change are planned at King Sejong Station in the near future.

Scientific research activities of each country in the area in the 1999/2000
Antarctic summer season were studied and the logistic ability of all stations was
also assessed for our future international cooperation.

BE WEER-VYVAYV NI U FEEMMORBEER V- rOFTHRLIE
BT 7 N2 A TH S, FOHIBRDOTF 7 =7 ARY A XETFT V7 b
ZIRARTEN, REBIELHICIE, FIIWCHAET 2 &EM TOMBRYEE
BRIRPHEOBREZHUEL, FITEART—IBEONTWLEILEENLD T
BLIEBLETHS, AL 1] EFE (1999 F) OFBENIOTHEIFEHEL LT
FUrVa—VEOF)EMAOHEEFEL DR, EROBFEREFVIZE
LMW TOREBANDOT 7 L ANA[REE LS TH S, FF ) EERHTER
(INACH) %, 2000 4£ 1 A 238/, 7V OEM~OBELRHIL T,

EHFFF ) K¥ F. Hervée BIEOHE SNV —7D—B & LT 2000 E 1 A 5-19

*ENT AR FEAr, National Institute of Polar Research, Kaga 1-chome, Itabashi-ku, Tokyo 173-8515.

FMRRERL, Vol 44, No. 2, 205-226, 2000
Nankyoku Shiryd (Antarctic Record), Vol. 44, No. 2, 205-226, 2000



206 B R

H, Base Frei/Escudero IC##E L 72, EHDEHIEI T X T INACH OET TITH
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I EAET, 4 TfT % u v 7 O Bellingshausen, FEIOEM, Vv 7 7
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TR 11 EE (199 ) ORKHMBIEHE L LT, ¥V 7 Y3—YBICHBF Y D Base Frei/
Escudero 12, 20004E 1 B 5 H»» o 28O FETHIEL 2. ZFOMOEEREEHE T 5.

TEBIFEEOSLE LT, F2 /Y3 —VEBEPRALERICIROZOOEENH 5,

) FUI7/Ya—VEREUY VAV MY NERMNIZEE L — NNT, SEIDRD
EBRET 7N A0 THS, LrL, FITOBAR+STERL, EBFEZES
(SCAR) DOEHAHIIRYFEF/EREES (WG/SEG) THNIMBHEHAOHERAETHL A%
BRGSO e o e (Kaminuma, 1992), SHEOWMFEEE 2 2 L CRHIBHREBS T LE
BH5,

2) FUUVa—-VEBRELOEMPFEET S, BRI L > TidLT L b ZDFERS
SBEOSNTVLRLIREIRL, —EHREOKEERAEL T LEBH 3,

B 2EMOPTH ) OEMERAZDIZ, ROZOOEHTH 5.
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Iz L DEREETHIRBFOMERZRL 2 EBRVDT, FAREBRIZ L, CARIEHEIE
SRNTVEDLZFDEREF T,

2) FUIYa—VEORITHRIEF VLo TERIN TV, F) OEMEHRT 2D
—BTEFWEFEz oS,

DT, HEBKIZEI L2 Z £DH 3 Concepcion KEFD A. Foppiano #i%, D H % F
VKED F. Herve %7z £ %8 U, BIERAFZEAT (Instituto Antartico Chileno: INACH) 25 Y
EMFMEEIIZ L, FVEOWE LA RBES B & 5720, BRI OFHMIZ
INACH X K> TZiIF AN S, ZLT9HAH4, INACH O Pinochet de la Barra Fif &
D Herve 82D 7NV —7D—B E LT, 2:BEOREE (Base Escudero) ~DMIELTAD & 11,
BERDE G, # U TEMIZ Henve 282 23T &b 2 2 Lz o7,
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Table 1. List of facilities of each station.
Frei Escudero Jubany Bellingshausen Great Wall Artigas King Sejong
Location 62°11.8'S 62°12’57” S 62°14' S 62°12'S 62°12'59” S 62°11'S 62°13'15” S
58°55.5 W 58°57'35" W 5840 W 58°58' W 58°57°'52” W 58°51" W 58°47'10" W
No. of about 80 1 17 6 14 12 15
wintering party (1) (3+3*) (3.5)** 4) 4)
(No. of observer)
Observation meteorology, cosmic ray meteorology, meteorology meteorology, meteorology, meteorology,
seismology CO, (satellite image) seismology, ozone, ozone, UV,
geomagnetic obs., ionosphere, air sampling,
VLF, HF, GPS earth tide FPI, photometer
geomagnetic obs.,
seismology,
underground
temperature
Generator*** 365 kVA X3 80kVA X1 225kVA X2 100 kW X3 120 kW X 3 135kVA X3 340kVA X2
(operated in summer)
285kVA X2 60kVA X1 140kVA X1
(Marsh runway) (in winter)
Fuel 240kl /y 100 kl/y 160 kl/y 100 kl/y 200kl/y
(180 k!/y
for generator)
Tunk 10k/ <24 some huge tunks 70kix8 150 ki %6
Transportation airplane airplane ship ship ship airplane airplane
to base and ship and ship and ship and ship
No. of summer about 150 about 40 50-60 24 8 10 about 20

party personnel

*Include three zodiac operators.

**A radio operator maintains VLF and HF equipments.

***Only one generator operates currently at all stations.
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Fig. 1. Location of King George Island.
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Fig. 2. Locations of stations on King George Island.
1. Cdte. Ferraz (Brazil). 2. Macchu Picchu (Peru). 3. Arctowski (Poland). 4.
Jubany (Argentin). 5. King Sejong (Korea). 6. Artigas (Uruguay). 7. Bellings-
hausen (Russia). 8. Pdte. Edo. Frei (Chile). 9. Escudero (Chile). 10. Great Wall
(China)
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ERCEBAOREIX | B 519 BT, ZOMICF Y EHLSNC, ¥ > 7Y 53—V & Bahia
Fildes —HCmfET 20> 7, HE, yvI7 74, BEH, 7VErFrO&EMLFHMT 2
EDTET:, REOEE), EMOBRELER2R 1 I1F L,

M1k r/Ya—YBMAOMKE, K2IcFr 7Y a—YBIh2EMOMEBERRT,
BB R—Z > N (Arctowski), 77 ) (Comandante Ferraz), ~%)\— (Machu Pic-
chu) 23EMEZH L T35, Zh s OEHMIZ Bahia Almirantazgo A2 57 L, Base Frei 225
IR 0 km BN TB D, FBCiOKAbLH D, BEELLDT 7 EARBKETH 3,

2. HEBAEEEIR

2.1 ERRIEGGE

FOIWEFEL THS, Herve B8 & 0 S SOMBHAMII FEOBFR Chibcz-7-2 %
e, BRI ZOHFET 2ERIze < Bonk o/, &R, Base Frei OB
&, TAVA T2 b RRIRENRF VREOHIT, 199 FCHKE L i—md3bb 2L,
Z 7LiZ Base Capitan Arturo Prat (Greenwich 1.), Base O’Higgins & 3 SE8fI TH 23 Z &, HEFF
EBEITA)ADSBIRC—EABRTERL THE DI LT, ZhllEDOERIZB N
AW A

iR & SRR OMBERIC DL T, BRI TFRAZR S -7, MEmEe b T 1V 5
IVEESR LS &, E=F—L L TT7 7 ulEiRbRLTws, MEME bBECEHLTEY,
Lo bEMEEL THAKEBE L, BEROFEET/ 4 ADVAUBEL, ERIEILEN> TR0
IO ThHs, BEREMOBHEL, SEELY, ZhRIEROERMBR/ICES TEEEEN
AT o Code, HEREHICIIBIEIRA & U TBIIIRRMCIEL 72 2 L D H 2 SR iELLs
BT, BLERMT:. BEOT 4 BB OREER T L T3 2 L3> Twizds,
7 X MERIDOBR T DOFFBiIAAIZ 2000/2001 DY — X Zie b EVnS,

22 HREEE)

ZOHIROHIBEENC D W TR T CIKEBPEEDO LV K— 355 (Kaminuma, 1995; Jin
et al., 1998), Lo L, EFEHELEROTWE0DIE, FHRELT 1+ V7 VERRETIIBR
BES VI D ZHNEBCKLEHEBOFETH 2. RETCb oo 7 Fu/iigeRa
FRY, ZOEBIEIZE L ZW, LyL, Jinet al. (1998) 23K 1LUETH 5 Bridgeman 1. (62°04’
S, 56°44W) OBEEFEHBTII RV LWL HBEICEL T, B20 OHREH. Fi3E
WERET 5.
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FUTYa—VEDFY OEME L LT Frei, Marsh %2 EDZEH > Twiz, #LT, &
DN H72 D, Base Escudero &3 FEHOFELE DA -7z, Zh s DBRICOWTHETIR
BEALHIGNTWRWDT, Flhd 3.

ILHFIOGNTWE XS, FURTALEYF U RIZUYD, MEXEEOHEBRERIZERBRIC
Lo TEBMEINT 5, BRRERI LS XD I3EBRER) L RB L7 A8RRGEY, 20HT
F ) 13225 Y Base Frei, ¥8E )Y Base Arturo Prat, BEEEHS Base O'Higgins #8HL, THhEFh
DIEEZ LT3, 2L T, INACH I 3 1Z27R L7z & 512, Base Frei iZifi A, C Base Profesor
Julio Escudero & &% L Tv» 5. HERLSIO A, EXRNICIZ INACH O Z OEHHSTEEID
BEL2s,

3.1. Base Presidente Eduardo Frei Montalva (62°11.8'S, 58°55.5'W) NZ5E

1967 4, 727 a VEOEKIZLYD, HEICH-> -EMBEAE I N1, [REHIDT:
®IZ, 1969 FIZF > 7Y 3 —VEIZ el Centro Meteoroldgico Presidente Frei 233& () &7z,
Base Frei DA% — b TH 5. 19804, WERISERSN, FDTY 4 v 4 v ¥ —03ERELT.
Z 0%, WEROVGRBHSN, KAEZEE C-130 ORELAIREL Lo Tz,

1984 £, Villa las Estrellas 2383 X #1, 2{4% Base Marsh &S K D 1272 o7z,

1992 £, WEFERE KR MR OME R £ 3T % Base Presidente Eduardo Frei Montalva &
FER L DX oTe, 7272 LIEERIZ “Marsh runway” E E) DI L TH S,

Air Force Group No. 19 23EEHIDY 1+ A v ¥ —1 8, ~\V a7y —18, BERK, %,
e EF RT2HFEL TV 5, Base Frei 3ZZEDHEMTH 505, HEOEMD, 10»5 3 A
FTHREINL TV S (3 5),

32. NBrEYOBE

2000 £E 1 B3RAE, VilaDAOR 8 Z/TH-T2. ZOAEEED T, BLIIH 804, Eix
150 ZO3EEHICHEEL T 5,

HEREADEIGIZIZIZ 65% & 35% ThH 5, BEEDHEIZ | £/, REL—HEDOBEIX 2
HEfH], Base Frei WHET A I Lo TWw3, | EPBEL-FIFECE->T 1 BRREKRAD Y —
AT, 1 HARBIZFVCRETE 3,

AN I FER, RE, BIAMR, V-V EERBYI 0 TH 1I0EENIEATHW S, B
HMORMBDOHF T, BRERCROCTERLZOIMEBEETH 5. I 2 TREEHIIEINR VAT
EHORROBTHY, HBZECRBEBROSH L b 25, REHEOTCITHEERFHLH Y,
FRCIZFELE ISR 1L D EBIIRRIC & 28R 2 HPORICERE 3 %), 2 B M ik = 7 9 A
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3 Frei/Escudero # i,
Villa & F Bellings-
hausen EE10D S48

Fig. 3. View of Frei/Es-
cudero Bases, Villa
and Bellingshausen
Station.

4 Jubany FEMOHNER
Fig. 4. View of Jubany
Base.

5 REHEMONE
Fig. 5. View of Great
Wall Station.
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6 Artigas EHiD A
Fig. 6. View of Artigas
Base.

7 fERESO SR
Fig. 7. View of King Se-
Jjong Station.
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DTE, HEOEMIEMRONHELIETR 2RI o5,

HWEHIL C OHIBOBROFLTH D, BEERTLH 5, FM Hekid—5d, o0 T
W3,

3.3. Base Profesor Julio Escudero (62'12'57”S, 58°57'35” W)
19799 2 a > 7 F—DEPEBENTOMBIRE D, 1997/98 D & — X 2 REDBRYIMN5EK
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L, 20004 1-2 B 4 BYIORECALORME R L T/,

200013 1 B4 BWCEM 2%, 3H4HETOFET, INACHBHROADHET 3. B
OBRIE ORI 2-4 8T, BISEZ 4 A B AR,

33.1. ABHK

WEMEL Tw 3, REFFROBREIILITOEDY THS, WInbED 1-2 2 HOWETDH
%, 2000 £ | BOMERIZ 14-20 4T, EEHE, MRS CBRBEENEEHEL T,

HhE(FH (INACH), HEFTEHE (INACH), BE (INACH), & - ESHSL (141
INACH), BYNEETH (INACH), KT - BEHL, FAE, HE—H FHLFED).

WNERES &V 5 B, 2000 5 1-2 B, BYORNE R ERTRSESFOTERH 37 HICE
LIz DTH B,

INACH BEfRD A3 officer £ WO FEU %2 L Tz s, BITHE, BRSO SELTHS. 54
EHRLERIUETI A4y v F 7 T2HFE L, i INACH DA | &UFNTFEATH S,
BEAELZATIHAETLEMOBERL EE> Tk, FRHAFERA YV 7 L RETERBL T
V3 FHEFERIE L EORTF - BERBOL O TH B,

332. EY

FREVIZESEE, BER Q8), REHT, FhFN I00m BEOERE2ET 5. XEH
PR IBI2BETTH S, BEHEBEFHO—MO | BEHSIERL TB D, EALERS
O H S, £OM | BEIIKSY > 7 PRHFTRE R E03b 5, BERIZ 2L b RIUHEE
T, BE, SOV, FuFrRas oy Mz gD, BERFORICHER L s, Bl
DrAVEY YT —0% 1 £, 3IAERE, 4 A\BE, S AELHD, 2By N3 3H, &5
Byt 1-3fHD, T4 —idnds, Ronhs b —IGOMEEIZE->TWwS Ewvn
BCTho7z.

BEEBIIEHMETE, BEETEE BB LRI TW) (& i INACH » 5 DOYESH)
DOEERHIHNL L /- TRELTB D, BED 1ICESE, Fax, E-mail ¢ £ OBEHROTELH 5, fl
PSSR @SBEHCLE->THwR) &, V2w b IR, FIATREIENHS, &
OEDOMEEIZ 2000 FE2 BT EWS 2T, | HREXAMIEMBSALLTED, BHEILE
BFBRY v EBOThHo 72,

333. &N

R EBRDOAIZ T R T Escudero DREFHIZEEL TV 3, | BIOEBET, FLEFNOEFH
FEICHAE T A ALFBEHICBED Tz, | B SH, BLEE & b ICEBICR-BABHRE IS 14
ZTHolz, TDI B 4413 Escudero IZ¥HE D, 10 05 Base Frei Ok 7 /v (FEHIAN T hos-
teria EFHINTWVW3) ICHTELT. 2035 24 44D T NV—713 3-4 B THH ICHFEL T
7%, 288 v 8% R T VICHIE LT DL, B 4 B2 TH o7z, B &I, INACH
BHR7TAVRELT, —ASF V) AUSSTO/H, #HEA USSI88/H AR ZZEICHIASD.
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L D Isla Ardley 213U, HbH b IHTEMSSH S, FiZ, RUFUREZILHE
T 54YEMROMER TH 5. Escudero/Frei & TRIT TR T, 2I 62T OB E T
FETEINZIOTHS, Licdh> T, FD LD 2 NEZMOFET 2 HHTIC Escudero/Frei
WAD, R 2Lz s, BY bEBETH 223, 2000 FiZfR-> TX 4 AR TRET 2 F
EIWZR > Tk,

34. Villa Las Estrellas

KEEEEbE 27017, 1984 EITHR S Nz, BR 131, K, 1K, #E0H 5, Base
Frei DEBRERIC ISR, B2 OHIER—S—<—7 v M Sb D, AFLEL HBHLIEK
FENTWVWE, A—r3—v—> v FIFERCLIPPETZESZVEWVS, BuYE L THFIZH
WERE T e KRR D RT3,

RO AERARNL 2 % T, Base Frei T | FEEO NI EFEMTE T, AN OBEHEMERR I
HE->TWwW5, 200018, HOADIZBEATHS, EHORNE L SIS EEAER
BEI1ERT, b |ERELS > T, BEABEMOARLITYIEDTED T #NR T2
3, 2000 & | BIXRF Otk 1K) & 6 ROBOTFRENT, | F-&5Y ORBCERECREL
fo. BFHEIRESTED FERB LV, BEFEOHEIIEEL 20D T, 202 % TO
2FM, NOFEACRS, 2OMERRE L, ~J)aFy—fay b, INACHEEE, ¥
BOFEBNDODEATD 5.

35 #pX

KE & OEIOEXIIFRITHE M TH 5. 2000 F 1 Hid C-130 25 8 BIFEERITL, AB L &M
ZEATWS, ZFETHEEROFMHIH TR A 1 Blid4EHRRR T ES L WS, s
BER BT 5, EHOBATIIEEH 4 BIFEL, MEOWMA L LI, EEVORLED L
Tz, $RUkBIE 1B 17T HEEL, 18 H2 S 24 BN E % 2010 THEICERE U 1ok
BRI REEDS > 7 ZEHL Tz,

Base Frei T3z < & d/NBISEHRE 4 E0VERERE L, BEINO A (ERRE) LPoH:x
WZHlzo Tz, BIZIERTVEBEBEORER, HORE,S, V-7 TEINhTW:, &
HIUZIZY A A v T —, PNEIANY 375 & | BOEER, RMENETLRR - 0V T 1
T 1 ENHD,

INACH 3/ 4 #pBRENEE (TOYOTA) &/hNBI N5 v 7 (Hyundai) & | 5035525, 1F&
A EREBFRERT, BEIWCIMEZ W, VT4 7 v 27 1 Eid Isla Ardley DRV F U F—AD
PS> T 7z, HURB I TFEOBHIRIMN 2 > T 5.

Escudero/Frei 2» 5 D EM P FIEMS ~OBEIFERIL, VA 24 vy —, ANV a7y —,
EWS Z WA, WTNRLEHE, BEEOBFFELSVLETH S, MOBEREE~DOH
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RIS INACH 2B LT, A7V a—VORENZINTWS, BELEGY—X Bl T
i, ROIRITFEDILIZ R & Herve BEIIRL 2 BT Tz, B/, FREO7V—70f/0 3
ZIMOF AT E T, EMALOREEF L »T& ko7,

HEOHFEHE DFE, HHABT N THLODY A v F v ¥ —, ) I 7Y —DERIZDOWTIZ,
Base Frei DF|NE L OEBERZBBEEHTH 5. ZOHE, B BECHHATEZS TH
3, ZOHIZDWTINACH 2 @L TORBIZIF L A EHRFTE 0,

Base Artigas (Zi3~\) 275 —23H 5 DT, [FEEORBFAAZEL, BENHEEL T80
EFIBIERIRETH 5.

36. B;EE
2000 1.2 BOY—X i3, EBES 28D, 858 705 ADFBEID Th T, %D
BELATO@ED (INACH OBEICETE X VERLNRD),

1) Monitor de Neutrones 2%
2) Monitoreo y Ecologia 4HhH 4%
3) Evolucidon Tectonica de la Peninsula Antartica 25H 4%
4) Paleofloras del Meso-Cenozoico I5H 4%
5) De evaluacion global de los cambios quimicos ocurridos en la atmdsfera 15 H 4%
6) Telemedicina en la Antértica 15 Ei( 44
7) Levantamientos Cartograficos y Systemas de Informacion Geografico 20H 4%
8) Investigacion en ecofisiologia 258 24

) ZFEEHEOBAIT, BRBOA VT FVARZAZ Y ToED LS, 2) 13 Isla Ardley D
RO VBT, 2484 HOWE, D 2HE=2—Y—F VR4 ¥ TRFEOHRET,
EELEURITHTITE, FI2PABETLI LD ThHoTz. I REZESOSTY 27 b
T, EBEE % bRBFICANGETH - 7205, HHH MR N7, 9 1HMEEORE, 5)
BRZERBOEMEDY > 7)) 72T 5L \>), 6) i Base Frei DRt & KE DM DEFH
F—I DRI DY AT LAERIT S0, EBEI4853%2 L3, 7) i3Hi-HI&, 8)
IR B 2 EVEEOHIFRIZLE W,

EENESTDIX2), 5), 8 DAET, I bdE[EH Base Escudero IZEHBAEL 127210
T, MMCHTITo 72, FHC 8) BB E I LITE, RERMLOZI L ThHoT,

37. *0ft

KOERE, EANE, 78 P VB onTIRgEE L BRECRRETH- 72D T,
0ETE DTN,

FAEFD 20004E 1 B 16 H (H), F Y TIZKMEEELTH I, Base Frei (Villa) THHE,
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BIZE s Tz, Base Frei KIREHENH 2 ATREL TWEAZED, 1B BHIFVEED
5 Base Frei iICE[E L, #HEEFETEAETRRELZTNERoRWARREL:., RO
DIZHKIz—ADEITE T, BREDLDIRELALRb > T, ZOMERIBROEE 2 LT
Wiz, BEDTOWERIZK T, hosteria KIHEL AL 54T, —ARERICIIREHEOE
WA AR, D 44055 3ABTFHEENRT, BARS TR TV, BRICKAR
1B 17THZREL:.

B, BEZAHBET, RCEFEBROMERERL 7 VETHIRE LTV, 203k
BIZATLEEDFLIAIS D L Lz, SEOMETINULOERRG S L2ho72,

TUVETRFVRED TS Z LHBRE S5, R]FEROFICEEIEG £ Tz DHE]
RIZ o7z,

4. Base Jubany (62°14'S, 58°40W: 7 I)ILX > F V)

1953/54 12 Antarctic campaign 23EfE X 41, 19534 11 A 21 HiZ, BREOHICEA/NE 2
BUTzDIHEE 5, RO “Lieatenunt Jubany” & é544 & 117253, 1982 4E 2 A 8 H, Base Jubany
g, AEER4ICRT.

7V v F EEBRATFEET (Instituto Antartico Argentino) ZEA & REMADO DD 7 Vv—7
THR2 N, FBEAIC2TOREEFR> w5, SREBIRMMMIIF E A CEA LD Eibd
RSN T3,

41. AEE

AR 17 ZOBREIILITO L > TH 3,

HiR 14, [R (EHE»S) 24, BEEY 14, 48— 34, BE 14, EA
1%, KL 14, #A# 24, EX-BH 5S4

AZ Y7 EDOHENT LD, CO, DERNCHEANTED, T—FREEZEFLTWS, F
AVDOTNTVy B 27 F R (AWD) & O TEREEYBIROLRMTEIHE S
TWwa, AWI D 2EHOBEY BT, IAPEOMEREL TWwa, KEEBEROHEBLRIZI TS
D, FOMIFIRTHBLTWS,

42. FEOHE

SEESUTEREY ISHENEOREICIEA TV S, FLLOMERITER -BEH» SHA (8
W o TEFA) HER, BHEL B, FENCIE AW OBRY) 2HESEATHS, B
B JRERICIZ 6EENDH D, 30 LHVEETRE. RE 30 ARBREVS—BICRENTE 41, K
MR E Y ¥ — FEBBEOTHY, bR ERXEBFOLREEE, T—7Vraxih
T —=TNHELTE-TWE, Z2O—PBBZE I I IEeN—h o0 d—bHb, a7
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MIEEED, ZNRDDOBEEXRI- LTS, ERPZDEBEMTITHSS. Pf L »
T —EN2EMATVS, BRBLIIT[RER, FHbt, Y4, k¥ 7 (3001 b3, @k
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