727z EeET

REFOPEIZH 720, MG S (F25%E6H)
WIS N D X v e — VR EH S TIE
EF L7 2ZWIEZoEFEATRFAE, KRFABEEICHT
Kigm A A=Y LTH 5 ) 20D HE] &40 [
MToaIa=r—yarPMmdgichsrz ] ML
2bDOTHAEREINTVELR REEPVER
FYYTRAOBREIHLHETIEHY T35, HLT
LF YN TEEVIHDZEVHOBEIZRNEEL W
T7.

HE~DIEN

ORI I, INFAEDOEITHL DRET
PHPRERIZEWEZHEL Z L bETE o728 5 IC-w
F9. BLEENLANEND CTHRELIZDIZTT v 7
A=V THEL R A —F v V172520 TIERWT
LI L2 LEADBENICHEENDOENLZ W72
DIFHEAEDOR:, HRT YT b OgE 2 TICH 2
PO HYOWIEEGEL KEANFEEEZ T L ETHI
BTl "CoOANIROMLLVWIER, Zhi HE
gL L) RHEES LR EZA > TWEDE" —
FNBMRBIIT LIRPOENETL:. Firs LIE
5RO RANEN L Fa & Fil F L2As, KEZER
TABE T WHARISEE L2720, RIS 5 3GE
AT FEEEZBIL T L LaL, HD

|JP='_I_":":F’r:J

&

BT

)

BETHAZEFOMBNIEATRE BB L2, 8
BRI IR T LIS 7 B8 1L L 72 fME, PR L 72
FgE~oENL L & HITHEHEEOBENEEATHLL 2 E
PR OLE L.

EROR %

HE LWL TIE, a3 TRU A ADMETH S
B T, RN OIERMRIIFELZVWE L
4 RV BEOBRBRAERGHEMXEMEL T L
7z, KRB 2l U TR BRI 22 ki itid 4 <,
72724720 FID X ) ICHEBRD B9 & FelT Twiz L 912
BuFd, LrLipfRss T, Bhs20U8d 5
GRS —Z L Lz, HXORRPEIL, X512
WERDBBAEBEEINTVWSLZEDPHHL-0TY. %<
D F5 DA e B 20784 & L CTIFE % i
FAH5bDTYTR, ZOLX) RIRWTRIENHHENS Z &
REEZONT, MREELEHETICREDO—HE LT
RDEREFANDH 5 LI, REOMIINEZ L%
RLF LA ZOEHORE ErSinsZtn) 2
7 FAEICHEM L CTB Y TRHATLAL, ANERENSB
WTREBOMEEICHZ T izorb LA, £
COZLZMPETELRCBERETHRL, Fx 1) 7821
DVTBHIEFELAEEZTBY FHATL. ZOH®KIC
I2ADOEBIBPAETHLIF YV T2 EZLBICEER I
HIEETTH, FuRICRKE LISz Z R
WBOWIIT LR 2722 13RIV ESTHOEL- 2,
BMoTnFEg.

WIRAHEDHE S RO TZEP O RA N F 7 ¥ — (R
EHWEEH) ~ORER GO T LA, EHELEDE
HWHEEL BBV EEO O HA LR D LI
WG L V) ERFHDODLRETE RV Lk, fioE
WA Z 2 M7, FrEatsE & v thdis SRz
FoTlrzn2d L BnwigHF L, BHLH

EEFRBN ARG RAITTEWE T« — )V R v ¥ — SHIEEESTT E-mail: tanaka@fsc.hokudai.ac.jp

20154 fH4%

225



MalE CThHo2TAR—=) + I 2D/hdh [RAM] %
A AR A AT LT CEOEENE AT 4T
MR REFELEEZDLH LI RO TT. 22T,
T CITME—AERHIBRPEN CTH » 72 KTt 2 2B L <
Al 2 BB R TREESETIHE I L
NEWORBIGE) T L7225, L=— 27 R
DOHMEBHED T EDFT 4 AH v ¥ a VIZHEECIEFIM
WICZ ) F LA, W, FEOFWFEIALLOH
BHEE ) ONBFIIEMEEREZ AT ENEL DY FL
7o, TOREIZ, RICHED SRR T 2 BRIk
VoZlERDFELZ LALELAEDS, —FHBEHIO
IS EN IS CABRT L 2 0, IR IBLICR 24
RemhFL

& TORR & TR DFEHRE

M SIS TR Rl L7zH, BITEbe KB
TAAERA R AR AR EM OB T2 A5 LT
WL ZERAMDELL HAOWMRIITERWVWIRTL
25, AL THHIZEDE L ICWnWE DBWTIBEEL,
BABHLCHETAZEERD F L2 FAFERONAE
EZ P OBET, ML osTHENTTHL LD o7
eI HAM il 2 RV L 2 F L2 T4
FHHAL CTHFIZE OB 2 MEFF 5 2 ALATED IC TR S 5
A MECTHEALSETHW I 8, KEEWVIHIH
HRETHIEZIT) CLOBERSPHLEZEZ LRV
XonTEDFE L

BRI TL L CHEHTICEDAIH A IZFN 20 ICHK
ELTBYF LDV ENOENLSRITZD MY, #
KB T L LCAEDRGB L, b ) —ErZeikic Pk
THHLELE L. ZLTRBEER R0 5 TOR
PHM, LR OWZEM R TdH - 7R & %k % i
PEVEEEBOE OB 2 S T B AR ER O A5
HEOWSER I 2 ENAETHLZEERDF L &5
WKRHEED SIRE T, MkH SNaF U < ke
BHEMBEINTVD 7 T ¥ A &% #2240 Chris
Bowlertfit:d 4 V¥ ¥ a—%Z 7 52152 LS
TEF L7 BowlerfHIZRORETIZ AR LT TE
BOPIZOVBTEHGIEM SN, RS CHLY #L
AT R V72 RO FRICHERZ Fi o TL 28w
F L7 RS 2 EMICT 2 B TR S5 Wil T,
JBFESRAT D 7230 DML 7 Tk 2 i 2 2 AMAASE L
TW2 k) TLZ. BRI WEETRMITERTDY
Wb Ok SE TR LW EEMGICBHWLZ X9
WKHRWES. B2 A vy —r Yy 7oyt

226

D FANT bR 2 S ) WOROIIEE D F 2L 5T
W, VDAL T NSO TIERWTL & ) D
P &b —WHERLZ2WwE E, Bowlerli oz
BERFEBFELTCTCICEMAT A LEERDE LT

NYTODRAFVERF

Bowlerlit o= T, MfFO7ay 7 +%5]
Sk I THROARDOHFEARIERICEH DS ¥ V7 BHDJF
TERM 2 OICH D e S B2 ) T L7225, 14EICh
ABIOREL LTy ey MIERLTLE
WE L7, L2ALHEGSTO-Z) EHED T EEOM
Na 2B 5 2 3ED Y F AN O FEZ ) Ans 2
ETHREL, MEARMNITIZIRO B o 7ol 5522/
BEOBEBIZOWTOMIEEZED L LR Y F LI
X 5 ZTara Oceans & W) Wk 2 d & L-FB 7o
V7 MIBINT A I L LR BN G T A WA 5e T
(EMBL) TNWNA 3 A X =YV 7 %M E$HH%EHD
72D BNA AN —T > b GRS - BT
O E HIET 7 V=728 T 52 L1 F L7
BARBNZEINA 2V =T b AT 2#E LGt ik
WORERLY AT HEOREAHEDL Y, FIERRIE T
PSR 3 V7 4 — A IVBAREE 72RO R B AT
WELA Zo7udes beELESEETE RGO
BEFH 7% & OZSHIZIET ISR T, ¥ AT L34
Fa YR LRSI N T TS TH - 720 HD
RCITEA HE RA2 EES LW E2 b6 LT
F L7228, Wi, $XTOEFEERTH 225U H GO
fEFL LTRETERVER7E Y 27 FOAHHE D
ERT LR T L

Z DOEDFMIFE DMBA D557 5 3EEIFIT R W &
DODBWTHL L2 HIZEBRLTWE LD, o7
Yy MERTEDL, S5 A0TeY s bR PR
IEHCHBE, BHEREZTTIEIREY YN WHE
WCRDEHOF L7 TAGITICEME R L TAS L,
F U THHIETORKDOEZ R 7 M 7-5IH5 0
BRZELG L, HEZHCTERZ LB nIcg)
Yo Tn/AnTy. 15 LM T 29T, HFOBELI
PLRREREL S, R ANOHCF RO )7 R L HF7EE 2
P9 AW, NEIBIT2MEFHOBKRLMAD NEZE
WE T LR E, WRHEE L TENMIEZ DM ZFER
d )BT,

CDEHITIEIKRRET T ¥ A TOMGEAETEDFADH
2T, HHZEETHET A7-00MIS 25> TL
NFEL AUHEE VI BEILZT T ¥ AFERMIZITE -

AWM T H93%



TWZWno X" D X515 ) KAz DEHD,
GHROPE LA TN TV DRANF LT

REBEIRIIZTDHLAEXZA5HD

SR U 7RI BAE, KB o BIEHIC & - 720
T R = T B g S BT AT I SRR L L CEs
LCWEY. WEMZEICIE Lz i & LCis
N5 Yt R 2 % { oA R e E i,
ZNOMEEFEEIIL A A, EWNHNOEEZNRIZL:
AHEBREE LS HELTVEY. 2L 0FEFHZH
W47 T, BB RS T OB IER IR - T»
5. ZHHFEL WX ZE Z TORBSNROH
DEPHT TN E-BELLTBY) FHATLAD,
RHREZLICHEHBIIME G5 2RV S OROKRE R
TeoTWAEDTY. ZORKEIE, Dk %RIRKT
LIBSHT, G2 oNEIrCHin & %71 % ki) g,
BIX X LT LR ERICEZTINE L. wEF
ZER & V) IEIALRDS L, T, FERMIC R
FICDAES IR TIEH ) THA. FERIAY 2 HI# 0 5E
DOEICHEEEZRITL, WHMIBEVW AT LD
B BVOPHETYT. LrLT7 I Y A TOREIIRAIC
EABRRRTHORINEL MBS 2 5.2, HH M T
KIMEHEI) ZLOMAZ 2L TINE L. SR
Lo TlE, MERNOARIEZE2HTD, WEHRKICHS

Chris Bowlerldi+t:, #HHiALA L & DITKRITTNIZT CERK
26410 H26 H)

OFEEED, HAOWMEIIRAEEZE-TLEH) T L
B—HFOERMTY. RV EE2RLTIIALRH A
EWITRAT, XFEY)ARKEFHZLEE)IDOTYT. £
A B RVIZDITITFRTIE R S 2L RE)
7 AR SRRV N N B QLA e

FKHEE X THEN 7202280k ET vy S
) THROEGEE LTEIFSN, 73 ORI
THHRFTF VI I DBDHLOE-THYET. N DEN
JEHAURT X D12, Wz MIFHI LI TERLTHH
LbF W) TEPRFEFLRVIVEOND LNE
TA. EHIIY FEA A=V LENDL, WEIFIHEEX D H
ZREL, *NBHILE2RDODOLELT, ROk IIK
WTHFEZ L ATV ) EBoTnE 9.

AR TIEMAOME LTHRATEFEATLD, %
BUCIZIERICE L D) 4 D TIEEI DO NEZAE- T
CEZVwE LA BEIIRKELEVWTTD, Zor
BHEY LTO»SE#Z2 SETHEZWERVWET. K
B D LA, RO LED - 7R ICHEK L 7D,
CODE)BEEREZTTFIVE Lz HAREY T4
ERARPWMEHLEFEDO £, TLTREEITBHEAW
THW 23 BZ O N 41X BILE P L RiFoo, KEZEfiod <
(HETHZ) ERVWEY. BREFTBNEAVIEEXD
NHREHTEINFE L7

m

:
!
|

Wi

i ??f’lllrg;ff':

NYSKICH DT T v AR O E

<BEEE>20074F H K% F AR EM e RS I B A T, W (%) HUS. 20084F BIVH2EBE K AEBL T2%8
HEGEHEREBIE. 20104 7 5 v AN EEI#HiSR (ENS) BX U7 7 v AENR7E Y v & —
(CNRS) MiEmFEH. 20114 RN TAEW =0 5e i % HAF7e H31E. 2013462 S8, dbiE K&t
JiEE 7 4 — v NREEY v & — KB R 7 — 3 3 v SRR SR T Bh

<#BER>@iE, ZWEE, WMWEETHIL

20154 fH4%

227



