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THHEWML TS, 1272 LHEREERN— DDA TH D WD Lo~ s a e NREEEH~D
LD TEDEREMANL T D Z LTRSS TIERY, ERIITHRNGZ b RN, A EER
ERLANT TN LWV FRZICR LI D% 22\, W 2 CTOERIT, & MHmZ2ERFEFET
BT LY BREELTZD T2 b0 Thew, DFVEGHmNE, ERBENE VI L D7 & &
2 X o b 0TI FEERITITIT E A EORFRIRIE TITEGR N FERP A O X O REE IS 5
T, B SHFEF T, Bl a2 T T, UL o THREICHEZHEE 2 L 5 ICEROS
MaRE L, EBRICL > THERZMR L TV &V D K5 28N R S TE 7203, IR A
REMICEMLLZbDOTLH D,

RREATO DT T, RALDOIEGRBIILETH D, EirE o) UTHRmRHIL, S5HIC
SSWNZETIES N0, ZRE TEEICAN T e o T llEm A R 2 TE 720 | Fiiz2MEAR AT
XV T D, JBARICE - TE, BRSO ERE b > TNl ) Ko &nbhd
ZEbd D, Bl ERIT, MEICEERBRICIER L, WATT 2R 2M#OF y N T —7 O
DR FREME DA TH D . BEHFTREMEZ RV EH 2 0ERIT, —DOFEEOERMIcE FE-TL
F I, HRRNERNE VI REICRA T, H—I1C [EREWRRE] REZTEAIN, ETENZ0N
WHEREIR D, SHIE I EERR B ATEEEDOE SV BNEDRRED D Th > 72D h RN i D
2y NI =7 OREZERD TN, T2 TEHRMOA EORER X CEnPNHEERERTH D,
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FN=T L

FAN— O [Hifdml 1%, BUATEERD B0 D, TOEWRTEMFOFERO X 5121372 TiEwvz
Vo STRUCHAICL Y, I TRENTEH 2 & HRERFERIL, BRROBKUE (7L 7) 2{E-T,
ZREMERIC RN CC, NS 2 2 ORI LY CCL BanFmEE x5 2 L &R L
TWHZEThD, ZHITHEEERICE Ex->T0 5, HDHWITHEREZERMICET /ML LT, Hi
M7 E Rz NTRICIED HZE 5 & LTW5D, 22 TONMmITHmINARRAMLZBER LY, e —
D—OfEH EIF TV DD TRV, SESERYA TOEMRE, LEEBICEEEDTAT 4T
B, MRVEEELEZEFZEATHRE LTS L) REEE T, ASIRRLTVWIDOTHS,

7ol ZITHBER LK OXBIPAHBEIC TE TR, B2l 13 & A SRR LR < R DFFER
Ll ERBRATHENZBR Y B L Ol < B S ITRBRICR R 5 Z E LN EN TV D, o
ML TELD T, MREBIDPEANICERLIEZTHL I EBRALNIR ST, EBIIT
HAO LR MR TRERZMEE] TidZed. DEMCTEET2EAOES TH L 2 &Nl 5
NTWD, MEICE s TEFEo7e<SEBI L2V &b b, WCBugicRIG L, WL T 5 &
IMEHNTHD ZENRENT VD, ZOEEBMKE O [HEE] LB RENTWD, Epstn
K o & 2 < EfivE, R (FPMnboX L), (R OKEE?D FHE~O X L), 85120
MEEN Y, EEHOE— KL LTHOIMSNTND, 25D 5 DOEEDOE— ROEWE, MR O R
BROMEIZA DS TEY, 25 LIEEBOE— ROBOPIHEIC/R D Z LT, FRICK L TOEHK

ZIZHLPPIE-Z Y LTETLDTH D,

RIS, HIERERIZ BB E T DITTTHDING, 7o & B OEh2S A islhhs 5 X LT Hifg
WHIERENTBESNTLE D, EBE THERo Al 13, HERICL>TolERZShTnd
EXNN— MIBZTWDLHEIND D, HERBERORIEL, HOE 2 DHIBEN b > & b FEARM R EK
Lo TSN D, ZDTDHIERDO BEITHIMRIZ L > Th b ENEBEZXTH, LLAYUKRT
DT LD, T LA BIE BTEORFOMATITIR-> TWH7®Il, £ DHAEFLA— K
DEFBAENP DR TRBSV 2T DR ICkE SN TE e (BFIFELE), £7-2 5 LB
FN A= M LD HEOFIONIENE & 5 BARE A A MG 2 2 &, TR ARY) 2L
bR INTER (207 %X MEREB), b—~<R -7 =Lk MEmEE) B L7zt T
bbb, ZOHETIE, MERICHT AN ZBNET VX R TFLAPLEZX TN Z EIZiER>TE

D, T=IXLWNRFHE L THIBERDIEZ BN TWD 2 L2 D,

NI ZTORRM R, T L ANIERFELICHF 2 2 HEA 2 R FTREMEA XL LT L X

DN THDH, EOXIRBOVRARTRESNEZLDOTH S H &, HERBRRIK L LTRIERTSH D &

CITBRGTBRVRERLTH D 2 LIEMEN RV, LT 25 EHIROBVIAL L Z 2B HiEh

TREREIE, T E L CTHAEIDMN.THY | FMNATEBL Y 28 WH Z &iZR b, £D & EHIED

BNERAT o200 25 S Z LT, BIATSEEZHER L TWL01E, LDk 577 nr 7 A

EoleohBMbid, Hx NOWAL, FfFIi, L& & LTHOCHBNICEAZEZ bR TN

By 7LD THY, TOWMIBER 72O, bODLLIRPMLERELS THD, 25 LickAhz
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[P AT LT 7 a—F] LIEATELS, ZIUIBHELEICRoND Ko, BEora T At
ELWHRZEHL TN LD B2 TR B & (TR 2 Yy P U —27 73 &
BONFEEMBEZ PO EN TN E V) RICHREBENTNWD, EoEmBEBICROoND &
I, BRI E N E UTHRE & LIEMSHAZ TR L, 2RI TH D &) FRIZK LT
. ENENDOT AT 47 bR b, AR THY, BERLERLZF, F—F —A0H72
BEWRERR L WiICBIE kT 67 r T L L7 L9582 RR e 5, BEEOBEWRIITINT X
BB 7R F DGR O R R &2 TR T 52— 2> DIER Th > 72,

IRRHIER DY, AL L TV D Dh, ZHUCOWTHEAETHEL DO LIIARAREE TH D, HEkSE
ROSMUADHGRD TIZ, <> PABKEI L TWD, v MOBENZ L > TRESBNTZY  BEIL
TEOPS7D LTS, A v FIREX, 22 CTREMIICH 7283, <> MLOBENCE-> T2
— 7 VT RHEDIE ) IZH#EH, 5Oo0o T~ T VILREEY e, ZRUEVWETHRHVTEBY, &
~ 7 VITEME T o FEAL T, EMUEAE Y B RT TN D

29 LR REDOHRICBE 535 <2 MDD & HIZHIERONERIZIZ, PNEBOBEV R & 72> T
LN L RET 2B ZFLIMEIIT T b D, AMECIEEIR T SR REICEEN TN D, i
BEd 5000 ERENMEINTEY . KEREORE LFAREDOL S THDH, ZOBTRLF -4t
BOoWEEZ R SE 0D, ZRETORIETHIVUE, WL IMEOBOREARAKE <, BEHR
DNTWND, IMENORALERCIELERITL, IREAELIZZE > TOMED EFICBEI L T\ <, E7oHIERD
HEZAIME OFEMEME OB 25| & 29, O 0 Bt S IREZEIC X 21 E HERO BERIZ X -
TIMZDTRBIEHE L, HRVEEN 2T o TV D EB X bID, MET 2WENBOHR TERMZH O
THY, TNBABETIUTER L 25, BRSRETIVE, FRHCESESRAET S, BETIEZE 5 7
DIEN ADRBEG O FAITIZ & A EARITH D, BRREDRG I FA L WE O—# 2 b3 hid,

UIWED T3 & 725, BIFMICIIWE T LR T2, Lebihvd, TRAHERTT 2 X9

LT, RS OBARMAL ST EDFEA B30 HIERFR RIS TR DR TERL S LD D TH A
D

MBI, HEKOPENR DO LI L TREE2TH L, BEORIICHLAMMERH Y, <N,
SIZHMMLTWAIBEN G, AT 20 BEEEBI T2 X5 ICABERH 20 Tk
MEBZ LN TWD, ZOFMIET, 1 T FERAEEOHRE CIMIEZMEVIKL TWD L) ThD, 1860
FEROFSR & O T, BUEIT 10%BREMNIAITE > TND Z ERHMBIN TN D, BMIZHE 21U,
HETOWBEDOWRENITTE D . BIRNTIL RoTe & BEX DT LT/ 5, mEtERT < 7o o TR 23 &
DU FESBENIRE VIBDFIC, N, SHAELLIZANWTWS 2B RESL LS THDL, TTIZ
WAL ENTE DR E > TV DT Th D06, FEPRRESE R TR < 220 72 U IR, BEfFORME
HREBXABRZITID £ ICHBREBHERT D Z ENELAEELEEZONDLDT, ZOHAIC
IFHEERBE TSRS, 1S E AL OBE, O BIBEICRE > TWWb, L ZAHBNZZ 400 HHEIFE
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FNR=T A

T 11 [Bl H MRESITHER U, Boll TiE 78 TAERNICHIBE R OW#R A & T b

WHEO R, P10 Z A8 L OISR bR, BERAOT — 4 1 OWHRICE L
TR, 300 RIF L LRI TR Y, B XD R THIRERWIRAEIT L2 2 3D D,
G 2 i b BB RN 9% & AMEOBME ORI L, BRI & 2 &
EZDLONEETH D, 72721 400 FEOMO 11 [Blowf#Es, (R UHE ] TR -EEXDMED
7 BAMTAVMALERAEE LTz & Bbh s, PUBRERN BV 72 A5 E > THER
RHENE, SESERMEOBADBEAELTEBY, TR EITHEG SN TV o2 EEL T
BLIEREELWERDND, 5%DT —Z TEL DI ERDLNLFREHNRE - L& HITIEN RV,
MR OBRGTIEE, BETEIATHEENSOBME, a2 ta—FvaIb—a r TiTbhiTn
Do ZHIT KD LAMEITIR, IR DB, Wit IZTEE L TIIHA TV A L 5 T, Lavbie
RO S E SERBITICRAEL TWD, ED XD RFELN IREERRITARD LD DI TRV,

RO B CAL L O T2 OB D LT ORI TE TWAEREE L Bbh b,

(BE3CHR)

MR [HEEREE TR X ] Gl Y = =7 i, 2002 47)

FAN— | [Wefam] (BAEEER, i, 2008 4F)

7T YA T —, Ay THEKRKEORZES ) TR A = 2] (2005, 7)18—26
G [46 (EFEOHERERE] (KKNA T —X [ 2014 )

iR THIRE SR O Mils ] (HE == — 2] 615 5, 2005) 45—48

AR [ L EHDRRL (9 3FF, 2003 4) 43 it
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RREREY) =2 v e /e LEEY - BIKREAERY LE
(ZB8Y D IREBFHIFIFE

e A CCFERR)

F—U— N WSS e, MEREIEME, Vo e rE, BEAME, RV LE,
BRI Z AR, BRI L, REIR

1. iItwic
AARTIE, BRELZED AN E SE S Z R TR ZERIC, 3 E 55 m
FCHRELIE TRILA =TT 47 ) ZHEL X5 L3 5B E 358 < . WSROI FITxr3 5 ik
WK IZ IV T, IO K 5 72 “IRAYBRORA L Rt RIIICE S A BT AR 5, £
WMEARIEORAD BRI, H#RD 5 KHRERITITR 52 TERA~OBE T O] 3, AKRT
X T ofitg] L LTETFOLNTNDIDHRERFUTH D, ZIUL. ARTIIERERDOFIAIC
BWTAENE L FRMEEL SEICH. S TELERVWERICED L ZARRKREVONE LI/,
UL, BlIziE, BLOFBIFERL D SAEMZHEEDREN &V D BT, PoORE T Lok z
RTWRWZ LI K D3ETEA 5, BIEZ2RA B R E RIBORE EOHE TERD TV S Tids
WV BB OB TIE. SRR E D RAEKRO TR E L TOARETFRIBRENR &G, BiEE LTo
EMSEE L BV L IEE S OFEEBIN O IFF SN TWD, Fo, BILE 22T L FEEROFI R E
WCEDEIEEEZ L LThH, AN BARNE > TWRITIUR, IBIERN R kO£ L2t 2 1E 07
DT LIFTERNT L3, BEERIAFER ED D bR SN TV D, ZIRAYARICITREAR BARITITR
DNRWEEZFEEMED RHENTBY | EBROZHEEL VWO BENSG, WThbEETHD Z
LIEFEREN R, 727 TIREY e BARAERER OIED % VREBTERY e B RVERRR N Kb S O
BAYETE, second best & LTOHDTHAMEAMNT & BHENTEH I,
F7z. IUCN (AR BRGEES - BE, BUTEE. JEBUFEE TR S 1 5 IR R RO EFRR 72
HRMRER Y FT—7) X WWF (5 B R RERE - ERMITITEIT 2 U KB OFEBUR B &
REBMRGERE) O RMCEER THI LR E 512, FOZAREL WO BLE G BAEEYORHEICE
W TR OB ZN R EWEORERREORECH Y | MHEENKERIN D, BIEORFHT
IER, —EHRES T T LE AWM ERERRTIIEITTE RV, bbb, RVIELOOMRN
FTE0BTH D, FORFICR T 2@BERETORER &I, EMBEWT- 5T LLOELT 5 FIET
BT D Z LB RIET 2GRS R SEDL 2L TH D,
T, FOL RSN, BABLOHEEN - I KROBEERETH LR LE (KFAAT
IR &L BREEAVEEEEE (NT) IZHEELTWD Y2y /e (Eravef) Lnd 2 H
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DR BT D FFINFFEO—ER &0 L, £ OFFFEREE D b DR RO EIE B ~ DR R & 1’
ALV (BREEA, 2015),

2. REBBEF LT

R4S (conservation biology) 1. EMFED KK - =ik & EWMZER A L D EMMRCA

RO EHERIIBE CORMAREE 21 5, [BVEWFOH 5P LR « Bl 2 BE L T Z DR

REFRR A~ DR 5% TG ORI & UTHRA LZFEMDH CH 5, ResEmHciT, FICEFS

EROEDOEENCTHEME R EE D AERENT 7' n—F (RE4£HES: © conservation ecology)
WCHEFASLEAR O BRI e Z MR AR D2BEBTFHT 7 e —F (REBEY

conservation genetic) & 25, X LT, AR FENT T n—F L H Y . Ik SEAHEIKE

DR Th D,

AT O BRI, BIRASHREOD BEB OHER & £ D X 5IZBRT 200, EYOiEiE

B ST DITITBIBHIZARIE L LD L) IR ORE RONR EIZOWTREFZ T BIT 2 L Th 2,

3. BEF LIV OERMERENEKRT DD
EMSAREREOF X, 1) ERROSHNME, 2) FMOZHME, 3) BT (FEN) OZEkME, 4)
MEEROSENZ, F-IC 2l BBARSERVE S FEE, RICHEAREZES T52LThS,
FMRLE S UTARBROEE - BAEEZ L LD LT OBRIITZORNENEL I8 %R T HLERD D,
FTB - REE T, BECH D AREBURMERF T 2 FEEB L0 . B L B (Z0BFoAkOH
RTRWGEADED) AT 5 HECIHEO T MWHE ST VR, EMSHEEOEKEZRVIED
LTENERTHDLZ L, Thbb, BROEE - HAEETTH 2L L0, EMSHEMEOEBERZ R
ENPRETHD, 202 Lid, EWSHRIEEZRER 2012-2020 OIS EEO —> L 2> T 5,
BIETOSHEMEE D OF, AT F SERMIER NG > TR Y | [FfETH ki X
S THZR DBISHK L ELDEEL Z 272D, RETREXMRIL, Hd TH) Cidzed, HgkEE
DBIZRFIEN D ThH D, BREE - FAEFEOEIHE T, WO ANANREAZITIBRIE. O
Z DOHIKEF ORFEAR R DRI I LT by, TibOBEIEIC ! S A OIEE K
BHANZE->T, ZOLHBERORKENKOND Y AZIZOWTHEEZTRETHD, iz, OFFF
DA R, BT 25810, BAEMEZRMEEZ R 2 L CHEEZR Z &3, ERENOBIRNER %
RO L Th D, MIEEESCDEOB NS E TME 2 b FA SR ITEEBNIC S E CRENS
FRIEDME T3 570 BE LN EIEE 2720, BARLRFESAREREHENZES (2005) NEE LTz
MEARF AR IRV, HAFAFEZED S ETOFRAOD B, fiFEOL T RED
SRR (RAMEDIRAND |, #%EOIE TERMEREDFER] (BREMERSOFAD) L LTHLATND
B 2Oo0FANL, BRSO T ED S LD 2 SO RARLIEE L ~UICHR L TWS, 7
DH, EANICHFTET 2 2ARMIC1E, QBRI i 72 HUBEERARH L~ L OBARMER | OF—0JHiT
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££[f (local population; patch population) WOEAR] L~ Hh N D BIEHERTH D, Z O,
[f— DO H (meta-population; regional population) PN CIE & HICERIIR AR H 5 & H 5N
2 RATEFE L~V ORIBNER L H 2 (B, 2006),

L E LWEER S ORISR T R 2R BB AR 2155 7201213, OB EMEDFRIZT 2 729

(ZR TR 5y T RAEH PR A ] A USRI D 3 ERR L, B R EIE & T A255%, ARl OREE

BT 2R L. BRON @ERMEDFAIA ST 5 72 DI E 22 HIREE A DO FFOBIZH 2 B Btk DK
&S B 2 BABIRHRE RO fER L AEAF - R - BRSO BEIG L & OBIRICEE T 20587 5%
HERD,

AR TIE. RV VT (Vallisneria natans(Lour.) H.Hara var. biwaensis Miki) H.Hara) DEEEH
FMWIZEBT 2 RFTEFOBERFE, BIO, BEWICEHMBERLeAbND Y 20 /e /T

(Potamogeton pectinatus L.) ®OENOKHIBEMIZIIT 5 BEBHSZEREICOWTHET 5,

4. EBWICBT 2ILKEHHEOTEDE M

FEEWIT AR KROYPKITH 2, Y BHL AT 2l & LT, 1993 FITIT T L —/L 5K
DOBEIRM E 72> TV D, KRAEWEM TIZTZNETH 69 FENHRE I TWD (Mori and Miura,
1980), KAEMEDIIHAREY) (FERLEENVKIED D ZEE HIT TREAFUTH M) | MY OKIEITR
ZoUf . BEDRKENISER AEW) . ARTE SO RESY A K Tl &I AKAE) . AR A KRS O TR IIS
FOTO LIS LD (A5F,2014), ARTHEY EF 22V LEEY 20/ e 730
NHILKEM TH D,

HEREWOW KM, 0 (1938) (Z&AuX, 1930 FRAH 5 1940 FARUTHNT T 10 FFEHLL EANH
WLTWD, Vav /e Freelyv® 27 (Potamogeton lucens L. subsp. sinicus (Migo) H.Hara
var. teganumensis Makino) |ZREEITHIZ > TR 2 BRICHIR Lz E2 b TW5, 7=,
B S (1962) 12 LAUE, 1Y LEIE, 1960 FFAUE T, A~FLUSOFHICBIT 5B HHETH Y |
b HBBEEDOREWHETH -7z, LnL, 1970 FARLIRIT A LT Tk v, 1980 1R
PRI EE R R TR D HERR STVHBUEE b 6 (Licd b7 (I, 1991), 1994 FELIKEIC & KiE
D LT s (B, 2008 HE1E)Y, 2006; i, 20115 H1)111E72y, 2014),

5. BEEWHEEEY = v/ v e DREREFHR

5-1. HFZEDi R L BHRY

WAREE, FA—DKFZF Y MU —27 NIC UIE LITBEAICE — 728N (7 a—%H) 2

LZERHLENTVD, LML, KRIZEDER Y OB TOEFGIEIC WIS TV mbhn

TWRVY, ARICE DB Y MR & RE - TR IEOBENAE L < IR S v, MR OBIRH)

SHEDIERRLF N LN S B0, AKROWEKITIC L 0 B3 - BRI RS R IRBE RO S A, iR o

BARFIRENIRIZATOD LW DH D, V2T e FEIIKBOETNLL OB ROND
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TR KEOENOIY W L CRIFEN LFT LI LERGhoTEY KBICKD8AMD
ATREMEANR R STV D (F14F, 2001) . AR TiE, REOWIEER 251, ke Lol EE
Hafrnd 52 &2 B E LT, AWEERNIC BT 2 BB SR 2 3148 L 72,

5-2. WFFERE

V=27 /) v (Potamogeton pectinatusL.) 1Tt/ A aftl) 27 ) v X ERBOLEEMY TH
% (Kaplan, 2008), t#SUZIA< oA L, ENTHALMEEDSAM . PUE, Jul, o7k S
YKBE THMTDWAEDTHD (A5, 2014),

5-3. WFFEH1E
5-3-1. AiAEH & RUEHREY

2005 FiZ, V=2 B FEOSMBRERE SN TV AAREND 18 HEER NS, K 410~46 7
Ay D ORERBEZRI L7z (£ 5-1, BE 5-1, BHE 5-2), PETINEICH > TERR TV, S4E
T a GPS TN L7z, FEREHI 2 BIKEKR K OMIK THAIZEE R, 77 AF v 7Ry 71
A, T E CEBIEEME (-80°C) TRAF LT,

#5-1 Vav /e s EOERNERIGITE L O

TERFIR )78 TR BRE
Ak ifEiE 7 v F ¥ i 43 =
AbifiEiE (OES] 32 ]
AL B A 40 {5
AR JEZEE 32 G
AR ANV 46 e
AR BIhvE 32 i
IR gl 10 w
RIS [LERCE e 32 il
EE/NqIEY Jit K B 32 {125
IR 1L R | 38 t
S HUR K 22 =
NI 2R K 32 i
(L R & B bk HRARE 22 5]
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/N Pail (72 i) HRE  (HOKESER)

KA B & b bk HRAR
HHE 51 AEHRIMORRT CRAKBAR MR, oM  FHEIRY)

5-3-2. EABRIHT

BB O R CTABIEIZ LD 7/ ADNA ZHlii L. Ak S T2V a2y /e SED~A /1
YT T4 h~—HI—D 5%, Potpec24. Potpec32., Potpec34. Potpec37. Potpec39. Potpec40.
Potpec42® TEAGTTEIZDWTHINT L, > —7% > % — (Genetic analyzer 3130x1, Applied Biosystems)
Z W TEARYT 217 > 72 (Nies and Reusch 2004), i RO RGFThH -7 11 5EM (R 5-2) 12
DNTC, EDNADVLTFR—N AV 2 ) XA TERREL, 77— HHJE{To7,

5-3-3. BICMFHT

HESNZ7a—U kb a— Ut (U ) A48y 7240 ok LT, Yoo
BRRONTWDHAEDY 7Y o OEEREESR (D Simpson’s D) #71% L7= (Simpson, 1949;
Pielou, 1969)., D iZ N fE{£7: 572 M HERIZ 2 EKRATERIC, O 2 EENRR D~V NTF
B—HAYx ) AA T THLHHEETHSD, D DOEIL0 7D 1 OMOKMATY . D OfEA 1 DS
CEEREDRRR L 2D, ZORBIZLTORNLRDHND,

D=1-2[nii-1)/NN-1]
n (X, iFHOY = /) XA T THBHT Ay bDk
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5-4. KER & ELR

5-4-1. [HAN O MR 35 D U AR

~A 7 uYTIA b= —IZ K DRGNS T m— B L, FER O 7 10— 2RO
L LT, Simpsons DE#a#HE L, TOREER, Vav/ e FEEMOI m—  Z8kEIE7 n—
T ORI L TEL TE S, FRIC, KEBZ TR L, /KEPE S TH—22 KK BAR
X B 6 ARAREEOWIE AR TR -7, —J T, Simpson’s D $5E D fEIZ 0.000 75 0.990
FTEMICEY RES B -TEY | TR G HE—OREM T o 2 Fiki IR RCUMEBE . ABMIC
XY BLY BB A& AL T D ARSI TR AR CIRVWMEM 23 /R b ivie (R 5-2),

H 52 RO —>, KERLETORKE (EEH#RE)

dr

#£52 Uay /)b XA EEMDY o— LM

ERFR )18 SRERE A£ABFTRE
A& o & 18] 0.000 YK

T AR IR JEZERE 0.677 PRI

AR IR AINNER 0.857 PRI
R B 0.282 VUK - K
IR E+R 0.500 YRR
YK VAR - AL 0.838 VKA

TR L IR St S K 0.512 K

IR L R 2l 0.758 Bk

U VN /NS 0.990 VKT

Ji J2 Y 2 KB 0.593 VUK - KB
(e R b HiEHRAR 0.833 VUK
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5-4-2. PRAEHMIROIRAMETE R ~DIRE

Vav /e E2E O a—r SHEMEITBREDESWIEIEAERTE <, KBS O bt kik
TIHMERWMEM RS R DTz, FRC, T ME— O T H 2 ikl R Tk, TS EREUR AT EET
KRG ERBR TN, FOMH Y 2 v/ v S EICERE L AKBOEMERE L TETnd (K 5-
1), JRAHKEE TABBE L ST 2005 LRI TN 2 7 n—r b2 EHATH 72,
H LEOHRDOBBINRE=4Y 7 5IT2IE, 20X 9 RERERERIA L FECREITEI ORI &
FETE D AREMED B 1 | BIEHARK Y IR %, ABIEEFIEOBFRUGRICRIL S Z L IR T
x5,

L3
<REHBIER u:mmn:a\
EFTTREAHERE)

. (FF B 6R T R MK OO B AR S e R R I 5
EENTLNE NS /EX TR LTINTE Y, ChEgse
T ozt EET GRS OBE ST OTLET .

FEEST ]

Jars JEFELIL,

AN CEE S EDRRMBT.
HE EOBSEOIMTISETLET,

ST, iR A - E B TR
Yo REERE mEW) (SRR S TLE

WEFTR. REEMEE
ELE, BPEOEREE
HTHEBREETL. &= &
M R ST R B
APER Bl LR B

ELTEMESEICA D80T
L,

WK D IR PR R BRI, V2o serE
HHh B4 YRR

X 51 Ot EEAKRIESE GERIKE) O HP LV is# GIr#E/m, 2005)

6. BEEMBEARER Y LT ORSREFHE
6-1. FEOHE =L HIY

IV LRITEEN - IIKROBATETH B3, EEMICE O T IR T 2 REIZIE 20,
L2, RV LED LD RLORVKEL, EEIROBINC L 5 EFMDHRKEED LY v —FIH]
RAKEDOBERIC L HABFREOE( AR LICE > TABLZEBENTEY  FEHTE 2RI TH A
WV, ARFZETIE, ITEE L LT LTE Y LEEROBEHISARIEOBLR 23R L, 20
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FaPhilbd 22 La e LT, FEFAORGHZRRE (EREOR SCEAM) IZESWIReED
BRI B AAEIL L L D T2 b DTH D,

6-2. BFTEHIEL

XV V& (Vallisneria natans(Lour.) H.Hara var. biwaensis Miki) H.Hara) 1% s 54 7 It %
a VEROSEANWM TH D, JhFDOEF T a UE (Vallisneria natans (Lour.) (Miki)) (Les et
al., 2008), EEEM - E/IIKROHAREFRFETH Y . WEROHM LHEERMICIHEINTVD (ER
L x boRaiREE BN, 2016).

6-3. ffF%E ik
6-3-1. FHAEEM] & BB

RN O 13 E£HICB O TKE 1.5 m LEOHH TR LEDO Y a— b ERELEZ (K6-1),
BREEIXMRICIR - CTEMBRCITV., BREEPTE GPS TENM L7, B4E Loy = — MIDEIRIE TR
LIRY | (HEYERBKRETHRE LG, EHHOLER) =F LU BOT v v 7 I NIV TR
F T-80COMBH THRAF LT,

6-3-2. BARIHT
BB FEBRIE Shiraishi (1988) 1ZHEVy, AU 727 UAT I RFVERKENEAIC LW ITo7, fiR
RATRE /R YLt R Z — 0% 10 FESEME ; T A RNT XU T 2 ) BB RESR (dat-1, Aat-2), 7/ba)v
WikFEEEFE (Adh-1, Adh-2), BRYE7 + 27 7 2 —F¥ (Aep). VT KR T7Y¥ (Dia), AXAFL RUA
LAY (Sod-1. Sod-2). 7~F7¥ (Fum), W"AKITNaAf I AFT¥ (Gpl), "AKRIT NVari¥
(Pgm-1, Pgm-2), 6K AR 7N a WEliKkEREE (6Pg). nA YT ) XTFHE (Lap) T
BV, 14 BIETREAMIT T2 LN TE T,

6-3-3. HIEMENT

10 [#3% 14 BB THETOBIB T =2 N Z BT R (VT —h A= ) 247
TRz, BEMOZEIETERE TR OB bR TSRO WT, Yo7 Y Uik (D;
Simpson 1949) Z#HE L7,

6-4. fEA & EL
6-4-1. FEHIC I 24 RATEH D RABRIZ AR

YUY U (D) o TiR, KEFTRIESE) I D EM TRAME (D=0.972) . KEMRKAYHIE
M ThoME (D=0.782) Z/r L7z (M 6-1), #EROFEMIFTIIS (2014) Z2ZRS 720,
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6-4-2. PRAEHMIROIRAETER ~DIRE

EEWRENCB T 2 EA KD 2 LEOBBINSHEMERS2IZIE, TRO LS REESLETH
D, 1980 FRLBEHA LEiT THOD Z EMBBRBUINETH Y | RV LEREF ATRER A & fe
BT DIENFECEEELEZLLNLD, T (2014) (2 XZUE, BHICIEEBHNSITOEE O Hik
LD FFER & - FREEMPEFEET 2 2 06, Hnd 2BRICiTE o lgic s U CH 7
N—T DB E RIS 2 ERNH D, FOEMEL LT, K 6-1a 2, BEMISENI V—TIZE8E
NHERZETNZENEMN, JKEDONTHR LTz, ZORIHEORA LD, BRSO R
WCHID Z ERBEETHDL 0D, B ALBAOBRIZIZZ OMLEMEZEHEICRG L LT, 2k
DBIBHIZERIEZ DRV X D IR S8 A B A RIS R& TH 5,

IHIC, HUTLANCSERZ L& LT, BFOEFHZRFTLZENEETH D, £ OBROH WS
BRE LT, 2 20MEEHR L (K 6-1b, ¢), —DITIE. BIEHIZERIEDIR TR D @ Hk o B %2
L LT, ®61b ZER LI, 22Tk, BEEHORY LERNMEET 2 &N LBIE T ORAE RN E
LMIFEREDRNENEE XL, REREELEIIH T IV 5T 2Tz, £, BARW LADARE
BA R ZFFOTo DIREDOEEE R SWVHIRO A2 & LT, K 6-1c Z{EK L7z, T2 Tk, EH (B
TRIR) 72y U BRI 5% L0 F O 22 XISLIB B F ORAE E 03 8 WERNT &R 0 i BB
WEWEEZZ, REREEIECH T T 3T %1700z, TO XD RERETHESWTESEMICRET R
YT OREMTOND Z EBRHIFFIND,
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(a) B FH s

(b)
Fm 5700

b
AIE)EO

AENEEO
HRAHE IRAIERAE
ey

N

FERR N

(c) B

eI

L= o

AIENETO g FIFH

A=E/EO

REFH RIEATO &

A=)5E0

it () @ &5t
=

FEPR AR

6-1 (a) @=L, (b) PREZR, (o PRiEOLENE
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7. BHVIZ

HESREVE I IR AR E ST S 22 < TUIWNT 20 Dh, L) BRI, AR O
BAEMFEROBE L DR E b —EIIERT L7255, LT, BREDOESWABRRDESHO
EZ AR OTH HR I LT BRI, AR —EACRFINIEE WoTe b DX LRI HIAE
D &GO, EIZ AL ER T HICABEMLOESNE LR EZHRZ D 2 LDV AL
FEEIMZEIZN B85, b LI ORZEO AR, Wi dBRICBEWERE, S BRIC
VEME— I T O R ATRE AR FAEME AN IS (i o o T D IR UL AEMICRWVEBO & A FF > T
BRBIE, ZOL O RREZBELETHEZRY, £V AEHE1LIE, £HE A0 XL 5 72
WHAELZRY, LaL, SEIERRAASCEFRMENS SUONRE S, AATHE, ZLAL
DAR, Bor &R A BEBEOBER L RVARSEES Y- HOIT R SITREREN S 2R L
D ZBEOREER LD T 513 EOMIERRS, FEOBELL R, BOOEHDEFEDTNITDH0
CRELEBZZTND, £O L) AR TIE NADOFRIZED 2 ER TREOREIZ L VD Z &I
—EDEEA T o P AR LTV D RERBEICK LT, —Z b RWERERA D LT 5L, &
SRIGIZ, HIER & %\ s A RE AR R E W DN 7 & OFF R TR HIE D U MR IE 2 1 % F}
FHIT — A RMAC L o TRED T2 Ll %, ThTh, ZZIZELICHAD DL AT bDE R
WCHDHDIE, BE S ABEESH D VTR E -V B v X OTFERE AT REMEIC i B Rk R 72 1 Tiaie <
Ho b ERICIEFNREETHH LE LV, B LEI LI AX DN L - T, kR hiFn x
DIV HIRRUF F LVHIERBREE NS TN = L LTH, ZD X5 RbERIRICH bR TH B 2
RFIUE, ZOEORRKITIRNES D, 2 50 S MEBCHRBLZ kit o.L iz Tk Ttnd 2 &
DR, EMBHMESCRBEOREICED D ANHOBEE THH LI IS, ZD7dIZiE, RAILEL-
THFRTHEELTINF TORREHE 7210 TIEARTSEN R0, iR & U THAE LERe
EERBRER DS E L L TAINTE 200, #BITRE 20,

8. Ik

AROY 20 7 & FEICBET 2WMENEIL. BEREMBSIVRIEAEQ) TR U7 Ik 5
KED T T A7 = A PR COKAEEMIRO S & BRI 2] GREZE S © 16255004, #F7EfL
R B AT RS - IR IE) O—Bt & U THENE U7 IS L (R R AR v & —)
L DILFRFFEDO—ERIZIESN TV D, £-, RV LEICHETIWMENEIT. B RIEEHRETR20
ek vy — THMARBROIEGEE B IEICET 20198 o—RE LCER L2HIE AL Ol

KEFRETEWEE) & ORFEFRO—TIFESNT VD, B, FBITWT IO IFEEELRFO DT
b5, FFEOF2IZFE LU THEEH LET,
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PR - KEEHRA - AR - FAERT. 2002 4FEEOEBEBRIMICI T 2 UKy o Bifr & &
RERLR D YITIC K B K FEHERS 67 1 69-79. 2006.

Edmtiidh. EEW ORI 20158 (1) EKRAEIC X DM & 270, HALREREE
41 :49- 63. 1991.

EiwPils. FEEWICIR T 2 IR BT D 15 MO & AR OB BT D FZE. ok 19
R REEEWIBRE R A e o 7 — LR et &, WEIREEWIRER A 2 —.
K. 2008.

AENGE - I - AR, EEEEWI O KA R OB F R, TREARFHE L 3 483-494. 1962.

FAIBFHERL. R A F ¥ —HA K AAROKE. C—HRAEHR. F. 2014

WA, KEOFEMNOBRYHELIZY 27 /) & FE Potamogeton pectinatus. L.OFET- DFEIFEITHOU
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BT L BRPZORMBERICET 5% (3)

REfE IRCP & B2 R)

F—U— R RS ax v aoRAA TI4—HL A A F 73,
AN/

Uiz
ARG, 1845 L BRI FOMMBRICET 2 —8% (2)) ILH<HREZETH D, WD T, Kighik
DHMZIRAD &R, 2T, BT LB FROBRIC OV T, Wi ORI A Y
TR BT A IRBA R AIREE A BR T 5. LW O b DO TH D, ZOMEIZOWT, HiliwE T, 7
BHENER TR 2 2R QERICEGR) 2 TREGRNR TSI &) 1L T, IR PRt RER %
RET D AR OWTELE LT, fimme L TR, BB o B L, 2 O8GRI Rl
DSITBMREEET 272612, BARTEZILICO L TR FHOMEIL, 7 v — L ORBBERI e K
CBITDLFR&E L LT, BENBGTFOBERICEET LI LIEFMRTHL, LI L ThoT,
Z LT, B PR it o AR EHAIME A58 RNER T 5 L ) Hmchiud, 78 B AR EOME )
BT, 7y = A8 FAIBNTH, Uy L7 OMRERFACEN TS, ZOMAOERGEL LT
ARINGD LV D ZENHER I N, DFE Y, BRFOFEMEONEF & LT, MRHLT0%
B TRT, BG7 & RO AR &3, BGPRRERGRIC IS T D RRGERE RS 1T Btk %
BifElC L, 2o BT, SEBIF(E L L CORBIMBANREIEL FIEICT 5, LW0WH ZLEThD,
ZLTARL, ARICBTAEBLZOBNE, INETHBEE RS TET 7 L7 OMRBERFERIKRIC
EBRZY TS, Uy LIOEIMBBRY LT, —FTE O biE, BT 3 2R 2R 24  mrt
B GRanf?) & AR o — ABRRIl] (B57) OMAEMEBERICE -~ TEA LI L T2 1
Eif) T Do T FE 2 BROBER 2 NI R LR OO DA LRBOR T THLH D,
ZoFiEwE, Ur VIR, Fr—~v— A0 TEHON—F - a7 L a) L) iR 25 T8
BRI ERDALLIEEBLELDOTHD RTS8, MRESST, Bk X Hic, HRFELFHES
MOFEMICEE Z HDBEDOET NV —R L LT, KB —BEORITRE oo TWe, 7253, BT

U N5 . Husserliana 7> @g_lﬁﬁ_li%%(% n—<HT, BRETIETHFICEL ST () NIZRL, FHEICL 55
WA, EHC L AMBERIALE T 5, £, BT EOEAEZHET 254, O MICRT, B Z R
LDEEE. - () - & RELT D,

2 Cf. Chalmers, D. J. “Facing Up to the Problem of Consciousness”, in Journal of Consciousness Studies, 2,
No. 3: 200- 219, Imprint Academic, 1995. ZDEFH D/ N— K - Fa 7 L AR L, (B BRI - (LG
OFABEIBEFRIZ, A —— « a7 L A (easy problem of consciousness) & MEE ., E5, EF7e E0k- T
LHHETH D (cf. Chalmers (1995) , pp. 200-203),

3 Cf. Varela (1996) , pp. 330- 331.
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FENZBET 2 BT TE M, BABFOFEICET 2BRITELRENTWARY, 22T, U
7 LT OMEBIRZEOE L Z L DR—R Lo THNHRBIAFEICERZY T, o7 e 77 L0
HRIZE S TBE LR E AR TER LI, ZOZERZBUT, EOXHITTY 7 LI ERITHT
DRVEI IR AT O BICHIRBIR T L) THIE] #HWARETHD EEXT-OME, BT 5
TEBRTEDIEAD, FEMEOBMEFERE LT, ZOREZERTLIZEE, AETHIEEZLD
s,

PUEDZ LiZonTHAIZ, U7 LT OB AN RO L 22 58S OEERT F'u—F
PRS2 72 012, FRBINFE O ARV IR e T 6 2 Rl L2\, 9713, 515 E#% (computationalism)
LA 2% (connectionism) & V9 | MR EFEO AR /0B 2 057 L BRIZOWTHERT S (1.),
TBIE, AR & T IRCSR OTEEN AT T b T D L ) FiEE AW T, BElE#S
DOIRAERRDEZ T THD, WRIZ, [77x—F % (affordance) | &5, ERRODHEZENSOT
TH—FEBETD(2.), 20T T —FiF, AW ELBRREOHD Y GV OH T, FRZBREOMI S
Y OITEIINE D DH, LD AR LREE LIEETH D, LT, £iLH 220
WZED, SOIXTEZIT X572, B ei@rBl2omsE gt e LT, T4 52 a2 (enaction) |
LW T T R—FEEBETH(3.), 20T TR —FIX, EIIIT 7 LT OIERNLFETEHTHY |
AR R & BRSO 2 B CIEA L LCoo THik) 2 EEHR L, 2O 2R TIEBIT 2 K& Ry 27
LELTHEHMEL, ETHLOTHD, TOTERL, ZOXIRAF I v a  OBANGEREIND
MR, B, HERER S W) ITNTROY AT LOEENR, [y 7Y 7 (coupling) | EW9H )
FHRFEN LR IND, LWV BDThD, TOXRIRVATAMON v 7V v 7%, ZO8E
DAEUTZBRZ, B2y AT L5ARTLEEDLNLIOENR, ZOZER, BMEVI ERO VAT
LDERE LTRHLES AIREZIRTT S (4.), Fxld, KRBT Lo &5 2iRmE5o
AR 2w OB A R L, MR R B SN R DB E LT D,

1 AEERLEEES

BiON—F - 7a7 L alnS N, WE IR OBEKH - L FRRSOEEETH 5

JARRR S, EDO XL T TE# BAECLLION, EWVWHIHDOTHD, ZOBWIZEIT 2 ERHR
. TR 22 C o 2 BRUE 5 LEEE ORI, £ LT FEDKEE N Dk x REGNET

LA OFRICH D, FRCHREOMREIL, —RICZ AV 7 (ERE) WEE b TWw2, £

DORIEIL, #HRE ONBIRI RIS H R Y | ZAUAME A EZINA D E W EEIZBNTAET

2D THD, X, Br BREERE LB, ZORHIER A OFRIZM O NOREREND, Th

3 AR IRV A THo7) HOINFESBERRVESICEAD TF) LWIFORZTH-T-

VI %, ZZCOREERGL OGRS, ATz LT (REMID) BT 200, L) ZLz#b
2D Zen, BEBYOREL S TWDS

ZORAMBFOBIEICB T 2 EANREZ T MR L THEI 9, ETEFHIOL ST, MEH1D
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TR T (FIZITHRELENIR) IZONT, OB DM NIGET 5 & ZHUTHIET 25 &
T ATHPORE (FREA LV D BHROZIUCET MO DXL, i, BE) BEL D, OB,
Z DAL T 2 PRHIRREO BSOS, FII & FOSITBET 5 —2DFE L E D & LT, —HDHEAfkhS
NIABRESRE, T7hbb, ZORM—KIGOFThs—EOMELZRHS [TV a—1) LIRS,
AR LRI B E ORRFERIL S E DOF Y 2 — /WS ROS LIZBRIC, FFEORMMB A L
DLV BFER AR LT, ZNOOREREINHET D, 2F 0. REABRRERE PR OEY 2
— L EFEOOT, EffiR b D LT 5 LT, BRSO RICE D2 b LT 50T
D, TNDRIBER O L 72 5B TH 523, 2 2 Tlifl SAVZAHRIIR L CLRMEHAIE,
HREFREMAERLEVI ZOOBXFEELDH T LI D,

FHREREEAERIT, MO RRENOHEET S (HRER 1) 23 TOREB’MML
TERSND0, &V IRTREN R > TG, FHEERIT, arvPa—F—%2ETLELTEER
HThY, ZNICED L, DIRRRIT, TR GRIE (52 —EDERNH D —E DO
ANZ K o THE B SIS, Bl IX TR L RFEORR) 2R 2LE X5, Bz, [ b~ MIHRv) &
WHOXEEZEZDE, O3, [ h~ b & TRV 0D FFEERFEICHMEN D, F2M)F T,
MY IR LW U FERRICOES N D, ZOBE, NS b0 FELREONT Y —
W2, FNoE ATV —Zho TllAGbEIL, Th~ he U FigRkv) Lo cEkEy k
FHZENTED, EFICHMARBFTHLIN, LLARBLRERO L ZA, sHRERIT, LHRES
OHESTIRA RS IZ BT DRI OV T, EBICCAE U D RS2, R R AN G ELR 2ok SO v &
IR 22 B E A AT o TR 2 LB L T DD Th 5,

Uk L, A FERT. BT =a—r U (R y hU—7) OBEHEET L E L
EB2XFThHD, TOMEHIE, BIZE, H=a—m  HOBE Y- R F T RN LTHO=
2= BB ADND, LW OREFOHTHS, £5 Lic=a—u U HaBlillToL, =a2—
7R, HICEERD MBI, A O =2 —n UREOTRI 223 2 — 2 (SR 7o i i)
EROOTIE 2L, =2 —a UHEOEERN TR AR EZ R X ICZE[TLTNDH &N 2 L
DHETHEND, fEEERIT. 2 Lo —r Y BHOBME NG, DRESEDEATEIND L EM
TOTHD, DEV, Hdma—mUHE—o0a=y FNeBR ZO=y MUTLNDORE N
JRL, iz, 2=y MHOBEBEOEASWEBNY S| BREOEHIZ L > THI & LTORENE(T
LEEMTOTHD, 2ORGOLEBIL, BFEFINCED L, THEPMENPRE LRI TR
S, ZNHOERGDOEICLY | HAENRNENRRIND | 5L W), 29 LEEEANRESRNE
COBRCEE R Z L id, BE—UG (FHR) MICFEREREAMb > TREL WAL, D=2

¢ RPEF LT, BRELCLD L, ORI, ZOHRLNERLE LT MLErORENEEND ] L LT,
IMOTEBOFEAN I & LCHET 2E2HFTh b, BIRFEIL (B2 DM - B 28— L Fik o8 2] &
AALFEAHE, 2000 £, 23 HBMW,

SEIREE RRAEFOR bR BIRFELMR [V ) — X008 FT vRy MEl g, $EEHRE, 2004 4,
13 HZ MW,
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— 0 R KA WHIGHSEL WS RTH D, BIxIE, Fxld, AOBEEZ#BIT A8, AES &v
LENEx DD, TR, FEEROICE 2T, BENLER (EER) OAINH LT, £%
SNDHEN 382 WHoThdESA2D, TLTZOMYIT, BYOFEEFEELIDITTIHARL, R
THROMEIRC, RBICKT AR E L Vo EE@m U TR IS, £/, £95 LRk
DhHZa—m UREE MO L REALIC B W TRIRFICRIS L, BRI ND, 2FE D, EEERICE
ARG & RS OBERIL, B A REBRCIMELN Z2 ATt < | BB 22 5 0 B 70 2 00 4T
WERZ L - TELT 2 TREEOER) 6, T72bbH, 2=y MAOWEZRET LEOHESLHRE, £
LTHMSIREFEL TV D LB S NS D Th D, I 2 THAES LD MR OB, FHHEERD
REABBRIEOT o —F LT /Y B RIENk=a—n ooy MNHORG LW o7z,
oy - AEBERICEL o TREBEREIN DD TIHRNE N D ZEERL TN D, HFRRIZEBWTE
BHCAH SN D01, RKEO=a2—a U BMHEICEM L, LbE 0= 20— VOB S B O R
RICHBHE LT, BAICEE b b LR b ELE o THMICKEEVES LWOIHEETH D, =
D LN, kxR ZOMBICE TS TAIFET 5 (emergent) Fitk) "ThoHEEZX D,
ZORPBERE L 1T, BT, LIRS (Ra v YT Dy RFURAF—KIR) R, kX ES), £
FEET. Ry N =7 e ke REECRIHIN DD, T 0BRQIIETHD1E, HDH—
EDOEMAETKT D2 DERNR Yy NT—27 B L, ZDZ LT RFEEREL D, L)
RTHD, BlAE, RICEF =2 —u VHICBIT2FE L, Soa—r R T 7 A K- T
WA T2 2 L2k o T, HICIHEHRLBLEE DS LR 5721 TR <, FOREEGOF TR S Lz FHRN
AN (74 =Ky 7)) SNDEVIFTREINELDHZ LT, lxD=a—m I TIFAEL
RPN, Ry PT =T VAT ABRICEDFERELELWHIBLEZ L LTS 8, ZDZ LT
FV, ETHIRATZ L DI, BMAREERNTE T, DO EWICEIMIZHEEET5 2 & T, B9 Lk
fbL. ¥ AT A E LTRENRNSY =2 % VAT ARNASFITZICRET 220D, Xy N T — 7 BIRO
AR THLLBEZXLND, L LARRG, BIRICER L CH MR 2838 L I3 s 2 L 220
e LYV, ZOHCHBMLICBIT B2 — 2 OAPBEDALHAZ I 2 H120E, (fx OEHENFAE
ER L& > TV Ok Tl L, ORI R HAMEZIRZA 52 LN TEDEA S, £ T,
) LIEMHAERZRRT D ECHEDRFEO—2 L LTHETLNDIDIE, W¥EREHRO 17 877
% — (attractor) ] 9L WIEZX S TH D, Fxld, ZOBXN0E, ARFHEEZ R TET V&R
R

6 T FRBHEBEOLRZHE LV I bONRD D, BENR L—Xabo T ZEbbhE, £2Eh K
B ZMET 22T 7 A0 HY | mnb VW HIIHIC 5, ZOREQEENL, =a—nrDRy FT—7
OEEIZE > T, ADZxT2HAOHETNENT D, ZOZ &N [EEGOEA] EE5bhd, fFE (2000), 60
63 HZM, L, B (2004). 12- 14 HBMR,

7 Cf. Varela, F. J., Thompson, E., Rosch, E., The Embodied Mind- Cognitive Science and Human Experience.
Cambrige, MA: The MIT Press. 1991. p.85.

8 FHELF [=a—m & A7 2] EILR, 2010 45, 13 HBMH,

O G —% [HAA—F o7 < HLOVAREDR] ik, 1993, 69- 76 HE& M,
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Bl zIE, Terd— k= b (cellular automaton) | &9 BEBAIRFRET AL H 5 10, ZHIE
AR ORIEZ FFoE L (IO & 5 A BN (12 L - TR Sav, BRI 22 BER CE 4~ o v ok
EAENTEENIBDOTHD, BT, MEOEANOAEWVITIREEZA 7y F LAV, FANCH
EENTe THAL (TS 20872850 1I20E> T, WIIRETOZ 0B L ONEFEO®
IVOMRFEN S W EZ RIT LAV, B O OREAERMICREST S (ZoELA— k= hET

WZEBWT, BLOREBEEHTLHHANI I EDOELTHLR—THY . P TEEINRY, £
L CEDHANTE A T D2 VICFERFCHEA S 5), TOEE, UTFTobDThS, £7. &
DL 12ROk iE, BIOEHEO A OREIRIEIC L > T, IROFFZ t+1 TOHEALD
KERREEND, T2&, ENOLOBVTIHREZENDD Z LI, LD —ER > THNLD

2722 (ZORE—F, —EOFRRTH o720, Wikl REE TH o720 | Bkx ThH D), 2D
NE— UL, RPIOBRAL, TR bSO TRANE TREIND, 7228, ZOHAIO
WERHIM SR, DU THRRD L, Foz o2 = PNHBT L0 HDHNIF—BiF
DHBE LN, WS ZeRHVEL (O LT ZORPIAAMEEZRET LI EEERLTVD),
S LIcBHEUE O Bl 71 A 2 R0 A3 R L THERK L 7e R % — U RSB O T CHERF L TV
REZZ, T2 —LW0OBRROTHD, ZLTIOHFZIEN, ZhbDEALEHITHBN
T—EDYVAT LZMBET DLV ZLIHET LD THD (ZOHRZE LB T DFHEET ML, A
B ERITBT DIPRROHEITRRNCELILD &\ D O TIEZR L, B, BEFIZBWL T, fuMEE
DET VT OBEICHA I, 295 LIk vodhE X, AmBlg, o, 5Lk e Vo 728
BARBREAB LI RE AT, — KR D LEZ LN TVD),

DX T EI77 FENTELLIARAZ = Thbby AT LD H MM E VS AIFREIX
RABRITIBT DA BRAV ANV EEET S, HDHVAT VT 4 v /R a— 1 UREOERSE,
(CEBF T RAMENZEIET 2FE OO L 512, FBRIKFE L THRS AT ADOFR Y b U —7 OE{L
DET, EORy NT—7 OB EZ DRV LR IEMROBROZEREZ /NI TEHLIIT, VR
TLEFELTND, I, EENRRES. 7Y Wb E, T I X —D L5 7
EEET VTR CE D FHEEMERH D EBbhd, 2F 0, BEFEO VAT AT, BBIISCZH LW
KRB END T E T, VAT AOE(L, TR, BT 72 78 DA & BRiE~ 5 v R
PEREL B EEZLNELOTHD 1, ZOZLnh, B REOHNONMADO K& R ot HE
BLY, ZOLOma—u VIR T 2V AT AOIEENZ Lo THIERARN = ZAET 280D
FEAERNLE XL, AMOBMOFERIIH L, LVHELIZbDLEXHBLIOTHS.

L DBIZRRRIT, FHEERRLEZR DN, Tl bREGERIRLER D0, &) REIC
BOWT, BRIE, b3 axsva = A MNRATLAERDLIONBRTIERNA I 2572

¥

10 fNEEFEEE - YRR - RILPEIEEE T A4 — b= b U k—EMER 0 B O L & IS —] FRACHIARBEA S
ft. 1998 HE&M,
11 Cf. Varela, et al. (1991) , pp. 92- 93.
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D1 RERARD, DFEY  FRICE D & AR ERNRRRIT. LICBWTHNIZAET S, LA,

ThEHBEIEDDE, MOMIZ, BBELEHELVIFIDO AT AOAERLEZ/RD LN 2 LT
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VA HERE WO ERRENRT T a—F e 18, ThUL REER] SWEND, o, HEEE

L7 7a—FiL, Uy LIIREKEND [4F7arv) U bbb, HERNRITAEDOF TR

HMREC D EZEZDSBN DD, Toxld, T TIO SORMBENRBISED T 7 0 —F 2 fEgd+

e

2 TI7Fx—HUR

P bED X5z, RABEOTLERTHHHAER LA FRIT. R SRR~ L E LR
DR E . WISV TEMAT 7R DA 7R BRI TN D D, E WS RIEEHR D bDOTh o7,
i, JEPHORBL 22 LBREEIC 31T D I M A AT A LI2BR, 2O @A LI L, T L7 R
T, bOHEWER SRR E L THITEV AT LATHD EEMLAED, 20X 51T, BEENSMIC

RSN DHH RV LE# A MOMTIZ K> TUE LD TEREFF OB DIZRDE VI BEX T Nd D
—H T, ZOREICBIT OERENBEREREZFF - TWDLEWVWIBI RS DL, T, ¥7
O [ERENRTEGR] B35, [774—F 2] LWHIBERTH D,

T =L AL, TV AL DT, Tafford (~Z#RHT D, 52 D)) LD B A4
ELebDTHY , ZHUE, B L > TOREOWE ] ThodEEbhb, ¥7 Y 0 [EREER
BHEH) B DT 74 —F L AOERIT, [REOT 74 —X 2 2 L%, RENESIWICIERMET D
(offers), BEVWbHOTHONLENLOTHIL, HELZVZX7=9 325 (provide or furnish) $ D TH
515, OFY | BBTEIT S LT, TOTEINA CAERBEMOER L 725 TREOHFICEET S,
HMEHEIZL > THIHMED & D 1E#) 16037 7+ —F L ARDThH %,

MEEIRNUATAHEIL, BENT 74— T2 Hb0%0# L., T L TZRICHEIET 572012, D
BREORKR, 37hbb RELORBORER] LW IRBELELT L, FIZIE, FolobNE D
BREBVES, TOFEEFEATHT VHIT SNE D RIEM R & T O TR FEEROFHRSAT A1
JET D E D HF T2 & R BRBEOMNT I RCAT R DAL D 5, 213 50kg 72 H LS 50cm 72

12 {ZJ7 (2004). 18- 19 HZMH,

13 Gibson, dJ. J., The Ecological Approach to Visual Perception. Published by Houghton Mifflin Company,
Boston, Massachusetts, USA, 1979. (iR :J - J - ¥7 Vv [ERZENARH—b bOMRIEREZIES ] Hig
W IR - SRS - ARIR IR, A = A FE 1985 4F)

14 Cf. Varela, et al. (1991) , p.173.

15 Cf. Gibson (1979) p. 127.

16 QOp. cit.
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ORI Z LM ELTH, Z LT, 2O Mfilnsd ) Z &1LV, M oMoRBRNAZEL L,
REZBOT, RAAEEZEZ DR EDITAEFNLESE 5D O TRMEPND, HICE 2L, £D
EORTRPRLSTUL, BEOT 74— Feth& LTRITRY TAT2 2 LI3RETH S, £2
T, BRELOTWTFICHIMBEL, 77+ —F 25 L, B SDOMBERH K E WV TREDRE
YD, ZHUEDOED, DEREFLT DLV 2L THY, 2RO L > T, Fexid
T 7 —H U AD [FREE (invariant) | T2 EE5T 52 L1275,

ZITHXT Y UE, MRFICLD ZOREHOWEEN, BREE L MREEOW 2 LIfR"T 52 &1
D EEZD, BlziE, Bk Tz R & W o254, MathiF=E Emd 2, XLz £
Th, EOLBVWOES THETNRE, TADOFRMEL, FHEOALHOEEIC L > THEIND,
ZOLEMEFIL, ATAZHET DEREOHERE LT, HEROWEH, TRb ORI ATBIECRE Y 2
BIFL7-bDE LG LN EERODOANY == g R KOV TWD (aware) | 18, DFE D Z 2
TiE, ZOHKRRITADRSZICEBNWTC, REOAERET L HHRN, BIEEA T, ZOHE,
B, F. L TAZKFETAHERICL > TELRLTWS ] YOTHD, 20 Lhb, BELMIET
L2 &L, TORREICKT HAM (@) OBMREHRT LI LE, RAGDZELThhexXT
IEEZ D 0, LERSTHE T Y Uik, VO RE & AR OFHBBMRIZE W T, 7 7 4 — & v A B M
DREEH LR otk D% 0 Bk & WE & B2 OFEIRICS T 5 2 L 2EKR L TV S b TiEal &
W) EHERFATLIOTH D 2,

Doz &t 774 —4 0 285, HICAEEPNRELERMT 2720 TlER . 2 e st
(272 2 M B RIRHI B BT 2 LB 2 /IR LT D, BRI 7Y id, FIRICHOWT, M #H 2w
FTo7 7 H— U APTRROEBOES R L & il 2 Z L O T I LD THENEL D &
FER Do DEV MRETDHENI ZEIE, T 7 —H U RAEMENR, ATH%HE DB FIRPLEER
DIZEEZ D ENTED, Elfixr REANL, 2 OHEHES) & BT & O AMIC oW T, [
BO AT MIBREECEG 2L E KD B LIZORB > TND - AEXTWSHIRY B o EE) &
BREORICITERN 2V 2L LT, X7 Y007 75 —F 0 ZAHGHICE T D WHEN —S5E0R

FFL TV D, 7208, EWICRR 572V AT A TH DT OBREE & HIROES 3G A 72 < B
STNDEWI DX, I8 D Z L72Dh, ZOEMRY FIZHONT, TV UXT 7+ — & A8
DOHTH ST LTS DT TR 28, OfF581E . BRI 22 OB BR O 72 BlE2 CTh 0 |

17 Cf. Gibson (1979) pp. 138- 143.

18 Cf. Gibson (1979) p. 250.

19 Cf. Gibson (1979) p. 141.

20 QOp. cit.

21 Qp. cit.

2 P RIEN TEBIZED LT 74 —Z L RAZENTWDIN [T 74 —F A fex RIEA - #3822 —HR -
ST . H Ak, 199745, 176 HB I,

8 X7V o OMMOERIOETR, ZOBAEXIVEHAL TEBY ., HOBEDT 7+ —F o ZAHEHmO L 91T,
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Z O TEREE LT A OME) A BREICHR L TV D AUXEEEN, BRE L SR L VW) B D v AT AR
DEEABEERICBEEDER SN T I DI TIERVDOTHD, Llo THRAIE, 2O 2DV AT
LHOBS, Tbb Iy TV T NI FERIZEZENT L, AT 7 varbniBZx L, Th
o TR SN D . BUEDORMBIAICET 5 e mBla it T 52 L &35,

3 A Frav
bz binn, 773 —F 0 AHEGE, DIRAMTRRERIIONT, FHEERECHATZRTIHED
FOERAESNARW TBBEE] WO RLZEHEZZEILVIC L, 22 THRAIIELHIC, BEOMICE

BT 74— F U AMGR LR EL R DELE LT, FEROMUILOBMRFOT T a—FTH D,
TrLIDAFTIvarbnIBRFEEETDH, Uy LIILibb A7 vareid faely
b &3 72974 (embodied action) | 2L LT A AR FTH D, ZORFIE, TivE CORMEFE
DR IRBIITIBN T, FHR EFRA M BILHCRE & ERARAITE & Vo ToRIEIIREIIT R - TV
WEEME A 02 5 IR OIGE) & | EERICRBR SN 3BT A DOBMREZ TR T 57202, Uy b
THET T 7 a—FE L TIREBLELDOTH D, Fixld, Uy LIORETD (A F7var) &
WO BZGBIARD b D THD DN EBLEL, TN MRBELFICBIT 2HEROKIIR>TnDH 2
L AR T D,

Uy L%, RERY ORI RERTH DR ERNRT T —F RS ERAIRAITE RIS
Mg Shsd e L, [FZTIEIRIEICH D0 AT DMTHRBINIHDIAE N TV A REZ & L
LTHHT2H0E LTREPMEZBND ] BLIBRRTND, ZORMIE, 28I LIZERO LR
LAtk THY , [Zofikbahzw GEEHHE] 2. (TP EOAENTWD LY K& R
RTI2ZLICE-T) BVMEWOI GBEDOLDEZFTHILE L TR ZEFMEBTHLICE L, £
ZH b b, BEOIGRIE., BT A0SR F Yy NT =7 DBV 5> T0D H 0,
RS ENENPME OB (domain) THY o> TWH D%, RICHELIEAH ) 8L T 7
VIEE R D, DFEV, BAEE X LBRICE, AR ERNRLESLUBROMAMIZT Tl Tha i
TORERVAT L, TRbbLINE TRIE D RMHRROAIFEL, EIFTRE AT 207 7+
— X AEBETHUERD D, T, SROBIDPIHRERLEREE &0 5 B2 D8I A B o T kk % 72
VAT DL o THILT 2O ThIVUE, @RI OE RITFET 2 TN DFES AT ML, ED
LI L TRAE LA T DD,

ZOMBEIZOWT Y 7 LZE, LLFO o0 8% L CHAT 5, ik, [—olaid, fx ek
TETRE ) L I H B EF o TWD E WS ZENBIRNT 2, BEBOMWEIKFET 22 WH & £

BB EIEICH X 2 B2 5 TiE e (Cf. Gibson, dJ. J., The Perception of the Visual World. Boston:
Houghton Mifflin. 1950),

24 Cf. Varela, et al. (1991) , p. xx, p. 172.

25 Cf. Varela, et al. (1991) , p.101.

26 Cf. Varela, et al. (1991) , p.103.
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LTIDIIE, 206 OERIR R REEERRE IS, £ 6 BIR TRV EE L TV 2D EW i, LEE
7R, L CUER R SUIRICEDIAE N TS Z & 2TCh D, 2F 0, 1TAICE, R L ERO
TaEARESTEY, ZNHDT 8 ADRRL RRHMOEIIAR A SITRERDNTND &V 2 LT
bb, O Linb, HIEKICEIT HEEEBIRE), T0b 5 [HRCRNRE Ol & EB) 0O 1 &5 O
A B TUTADRBIN L, FTNPRBMORIETHL L U7 LI ITEX LD THD, #
REUTOE I BRFERDR DD, 2 ZWEEOT THEEZTRHET L, EE#hazghicLzr/r—7
EHIR LTz 7 N—T125000 B, ZOHEM%Z, H5—EDOFM T THO FICH LB, [F—ofiE
HWE G525, o0&, EHAHIRLETORABPITEONSTD | BRLBEHZY 7573 E, B
MRATHWRVWEIRIRLBNETDH, ZOZ &iE, FIC BT ICHT2RERE L TN ESE
2D, TOERNOHEXD0ME, TWHRR A5 1%, BICEREZEEAICHE T 57200 Tix, %
BB E LT LENWE WS ZETHD 29, DFV, Uy LI LI O D, REIEHRIER)
PELOTEH RS QO LAEHNOHAREZE &) ZEERET 5 30, 202 &2V TiE, iz
RREEE PR ZB 23 &0 D EB ORI L > TERNREREEREBFT TN LN 2 enbh
BIRELF5725 95, LLEOBSENASTIUE, O G LitfuL, 75 (REESE) 7»HAECT
BHEVWHZLITRDBDOTHD,

T2 & A L 1x, TADNMERICEND 2 & & ATREICT 2 BRI 2R E S — o
AREND LD THELEEZLND, TNHEDZLE, UrbT3AFT 27y a v tBHT50TH
Do ULEDQBMNG . A F 7 v a8V ) EEOERIE, AREORF OB kDR % L EB) % 0 B
Lo TSN DITANRBMEFEL T D, LEMTLIILNTEDEAD, DFEV, Ur LIIE, K
MR AT A (RPER) LBREVAT A GRELR) MEMT L0, ESIURRZARE LA
KL WS WY AT AICH DS D, FOITHERH D2V LR L L TOHRIEREZAT TWD 0
Thod, Link, ZOBRIE, WY AT LAOESOREEZIIRL AT L0 K] & NEH (vl
1125) 1705 RTHD Z L2 Ko CLRIE D b BB S R0 BN 2250l 5 1 2 RETEOMI & |
BENORBIN 2 AT A OES LML 2 TR T 572D DI FN BRSNS TERWD Z & &7
Bl s eEZE2x oD, ZORBIEN, Uy L7 OMRARTOET L5,

4 NEHBRBAB AT ABOH TS T
Tr LTI DAF a0 ITAT 4T %, AVa=RrT A BEFETHL L LT, o
UTOERICERT D, T, TABEOZRET LT XCOREERIT, ZridTh <, FHEAEN

27 Cf. Varela, et al. (1991) , pp. 172- 173.

28 Cf. Varela, et al. (1991) , p. 173.

29 Cf. Held, R., Hein, A., “Adaptation of disarranged hand- eye coordination contingent upon re- afferent
stimulation.”, in Perceptual- Motor Skills 8, 1958. pp. 87- 90.

30 Cf. Varela, et al. (1991) , pp. 174- 175.

31 Cf. Varela, et al. (1991) , p. 176.
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FFTHEAENL, ZOEBOKR, SEMEPIIEBIIELENDL ZLICL 2 TORAREE ST=D
Thoinb, (T8 BbLPLIREEMOE—FKZLES L TEL TS, (HIT) DX
L THIEDF > 2 X0 MIARIEEDOHLDIZ L - T, 2F 0 AHENA B ESOIERICZE LT
BAEDOEFICE>T, AlESHDDOTHD, bHAAHEBEBIET H27-0I1ix, AKX, BHO
BT S22 OWEN £ 721 b FNBEIRICH S b2 TR LR 2ENWSJIETH S, LT
Ana=Rr7 s BE Y, I—I R o XA o O R 75 BB, BEOFTEE
S UTHRANOREICEZT T BLVWIFENG, ARENE IICEREARE L L CAlGT 5 LR
RIS, ZRUCH o THLEZBHKT 2L 0 “HOFEHZHR > TNDH L) ZLaERH LTINS 34, »
FO BRoM OO0V AT LR, ZFOHEMIZEBNT, WY AT AOEEBRAERRE & BRI &
WO MR EEN A AR U, ADEREZWES /o820 (BREE L BRIKOM SN EVICN LA 2 XETD) &
Wi, MAOHBEEREZR LS EL0TH D, 122, BMHEOHBEBEEBEA EDL T LTAELD DI,
FTTICRTERLLIIC, MEEROFHRIL. 7 FF7 7 X =4 A2 L. BANZET iR
ENER (FRICEMER) & LTl TE Tz, FHUEH H—E DT AT ANO TR T D
BFERRELE T o2, LI, ZOAFT 273 O#FRTIE, Uy LI ru=RrT7 4 Mg
LTS, VAT ABMAED AR A, TRDBAEICET 2 I EREmE LTON v 7Y
PTEWIEBZTNEEERD, TNETRTEILOIC, MR, iR, BEL VS ZNLENO
NFERIZE S THRML L TNE =R AT LN [FRH] N EEHDOTHDL LT506IE, ThbD
BEAICEDLI IOy T VT DOEFIE, R TREEERBLATH D, JTIUTHOWTERAE, R
ROHVAT LD HEf) LWOREERT [y TV 7] EWHBIREERTLHZLT, 20X
PRI U D BRD ) PR 2 LA A B U RISEICBE S 2 1P R A5 5 - OEAN TR F
WCANDZ &2 B7EAH 9,

ITCHOTHRTREZEE, IR v TV T EBIBRBEED [J1FR] LWIHSEOEKRT
%6OCZT§bhérﬁ$%Jkm\@mmeSﬁmm®:kT%@\:ﬂm\%ﬁﬁ%kik
BT D LWV ORI ERD, 2O XD RRPHFOROELICKM LI EL 52 256, Tnb
DRIFTH TV T L TNDEFWED 35, Flz X, HRaslCAoToiifEz MLz & &, FasD L
ETHOREZENR—EOM (R 2825 L. WlEETHmCmESROE#Z RE5, 20
B RBL TV DAEHIIREL WD 282D, DV, 2T, BRI L FEHOTMAED D
TV TPWAETTND ENW) Z &I D,

32 Cf. Merleau- Ponty, M., La structure du comportement. Presses universitaires de France, Paris, 1942, p. 11
ORFR M. Avm=KRrT7 0 [T8okE] BlFE - AKETR, 29375 E. 1964 4, 33 HEH) .

33 Vgl. Goldstein, K., Der Aufbau des Organismus. Nijhoff, Den Haag 1934. S. 58 (?Kuﬁ KIa—nwRyazA

¥ [EROBKRE—LHE L AREOM] , F LT - BUIEMERR, 249 EFE. 1970 4, 46 H2M) .

34 Cf. Merleau- Ponty, M., Le visible et I invisible. Editions Gallimard, 1964, p. 268 (JRi : A=K F ¢
[RAZDbDERZRNE O] B - AHOGR. 23 HFFE. 19894, 310 HEMH) .

35 Cf. Bechtel, W., Abrahamsen, A., Connectionism and the Mind. (2nd ed.) , Oxford: Basil Blackwell, 2002.

p. 242.
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FLTHLI =D, Wy TV U ITRRNLT 52 E L THERBEMT AR ERRH D, Fid, TEHn

TWD] LI RTHD, T 0 TEE] EWIHSENOEGIZHND ZETEH DN, A>TV
VIFHENI T L, VAT AHEMEBILTVWDE NI ZEELHbAA, TOVAT AOEIKN L
BRI, BigH AT AE TBEOOMES ) BERHDH LN L THD, ETHIHLEZ AN
B=RrTADERICBNTEH, 20O THEH] LWV ZEREEREINTEY, TRV AT LI
Lo TEZENThI, BBENNTHIL, ZZTEMMPECLZ LICLY, TEIR] & o BN )R
DRy TV TERTEERD, LMo T, VAT LD (@& 20wl HEEY E, oy 7Y v
TOBEBREML LTHERNSDROTH D,

L7ieBoT, By TV T LTNEZ20FR (bDWEENLL EOEHEOR) 1%, M TRERMH
HEREREELD & ERD, T, ZOHEBZEMRNICA T, B—0OREFEMIT L HARETH
%D, ZOBUIT, REEROREERO L D12, RIMERONIINRRER &2 OB REE Y, &
WERBIZLT, P LINTZbDEB 2D L LITE ST D, iR R, Bk, BEE—>D
DREFMTZENRTELDOTHNE, ZNHERADLD LT DHE XTI, THRbHENLL ZERI

ICRFET D RGIL, TN O OEAMNRROEB Z BRIC L LA L TERLbOTHDL EEX DT L
MWTEDEAD,

TO XD, MSLWZR T AT Dy IEMSIH R FE T AT L OB N E WD | FREDIEAER)
PR O St BIRCRT ORI, HUCERMN IS 2 X T FEMNICHE SN DLERH D, L
MULRBG, ZOZ LiE, £ HEE - REMATB VT, REPFEROMBEIZEINLTND Z L
o B0 5 L5, TTIEFPRMHEE LTHRESNLTWD, 2F 0, JRRICNE T 2581, £
S LIBIORTETHEN L TNDEEZOLNTNDEDTH D, Frxld, RO L ZAH, BRPLEEN
EDEITAELDZONE N | BHIOHMWIZRE - TETz, FAIZIOMWICH L, ZE TR TR
Bex oz, By 7TV 70D TR BN D RN O RE~OEITER L, Az L
HHZ LT B,

BOY AL WS BR~DEEDORE

A7V T VI MHBEROBEBERFIE, AT —NVDRRD VAT ARLENEVICH v 7Y
FUEBD, LW ETHD, 7Ly R A BBV TYH, BAICEDD R DA —LOBEAH
R AT KL, MRGR, HIER (ERR) . REREET %6, B, BN — 1 Th
DR RICEB T 20y hT—27 OV R LLEE N, ERIR AT — L Th D HIROGEMRE &AM
AT2Z8IckoT, FEZEMAL, TLTIOFEOENE L, HE DKW & OME/EMIZE - T,
—TEDY AL EFSTHITENIITIZAELH L TS, ZHEOEY, Iy TV ITR—FHDI A
T AT INOIFEC AR, BEO VAT AOMAEMIC L > TILO T, BIOFHI/FEIT 52

36 Keijzer, F., Represantion and Behavior. Cambridge, MA: MIT Press, 2001. pp. 193- 205.
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TARBETHENH 2L ThHD, bbAA, ZOERMRATr—LThDHEDHITE W IITEIO

URLY, ZDDV AT LABEH L TWDHIRY | FREOMBR R A — L OthiRRoRy NU—2
CHBEEZTND, LIER-T, ATr—VDORIpD VAT AL, #HihEZEIch T 7L, A
WHEH L, OB LEIDTH D,

TR DR, Iy T 7 LTSRE A DFRD BRRIIR AT — BN T, S 0 ORSFHY
RIRDBENEFIIZELDENIRTHD, ERLiz&Hc, By TV 728 WT, EREFhov
AT AOEFEITHE LA S O, ZOMEENL, AVO Y AT A0 Tl b5 Z &tk > T,
VAT LOWRD BN ENIED, BRI, EMOBE . RRBHEER L o> T, T72b
HMBRI R A — L TO = 2 —a N TOM AN NI R HEERORE 2 R L, HIROITE)
WZZEDRIRZIE LIc —E DN — U W LT R AR T B X bLd 37, SHTORITE X, A
PRV OEEN AL TR, 2 OEENIAA & BHEOATENRICHIR Shv, F7z. £ O TN R R
DXy hT—=7ICBITDIEBEHIR L, AT DERET DI L1025, Flo, S HITHBIZRT
Zao—n UVBETHER D IEROHNEE IR EUD BERMREE 7 URFTHIRIR BV E RS —
EDFR) ELTHAEIEHy T Z7LTh0D, ZOXIRANTRICEEICOGEH L TWDLL >
TV TR ST, MDA — VBT HBFBRAIEIND LBEZLNELDTH S,

L HERLTEEY B —RERA L W ) BB A2 8 Lo RQ EROREMIT. MRR.

HER BEL V) ZENPLRDVATAMON v TV U Ik > TEU DAL A & fEHT 5
LAL VT FLTE, 20X )RR MBI, BFEOHT- /B R Ta b AT T T 2
DO, ZOWRDHIED, BIEICERD N—F « 727 L ADRP~LED DT Tiiev, Bai
RIZBWT, P RFEERCHIRY T K70 LB, HOBRE, 7T
LHOEELTH, ZIITHENREBRRROBBENR ES LTk TLES, ERENATH, Uy L
TWAFT I T 4T - T 7T a—FERETDHI LITL - T, FEMRER L BB TN &2
AT DR E, X IR Lz, ZORIZONWT, HAIIHMEDORMR b, BIRICED X5 %2157k
WS, Z 2T EORMBIT T 2 N R M 2R L oo, FENERVBR LS LT HMIRE
RYOWNEZMER LTV,

*OARRRIIFETTE R B (AP JE B B B ) B FATE B (BREES 016K16497) O
KEEZ T TR ENTTE, ZORRO—ETH D,

37 Cf. Keijzer (2001) , p. 217.
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L. AX YU A0 EU 26 ORI EDN 5 2 T EBITRKE 2o
7o WiE OB DO—DON, JERER S TE - RERMBES
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B2 b O~OFROHERR, BRI OB & R,
ZLTHDE (HE) OFIa REE L T 2 BB % £ H
T, A BHIEHREICBNTEATE O T h o720,
AL, ZOLHIBRBRICBNTIEER IND~E e - RBE - WO b ORBEICOWT, #F
F 7S 2002 FEITHIERFICAEBITEME L CTURE, RECDREV ERL TEMmBREERL LD TH
Lo FAZETIZ WA, FEHEOEFEMTH HMERELE DT, Mk - BH - - %L - - RAEgELV
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DRI TS, LD [Ty T 4 A b ik [AEHD] L WHEFFATHY, FHICIEZO
ELHOERIT, LD - BEE - WObLZHCHEM] (p.308) THDH, AEOHEL, RO L
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I Summary

From Hojutsu to Hogi

YAMADA Toshiaki

Biographies of Alchemists (Hojutsu-den) in "Book of the Late Han" covers Shinsen jutsu and
other wide range of techniques such as medical art, mantic, and exorcism. In contrast, Hogi-den
in "Book of Wei" ("Records of the Three Kingdoms”) are mostly records about medical practices
and these are seemingly practical techniques such as medicine and acupuncture. Biographies in
"Book of the Late Han" was compiled by Fan Ye in Liu Song dynasty. "Book of Wei" was compiled
by Chen Shou in Jin dynasty. That is to say, "Book of Wei" was written around 150 years earlier.
The year of creation of the two books are contradicting with the actual history. There could be
various arguments on this matter, but it can safely be said that the document materials collected
at the time of the compilation of "Book of the Late Han" originally contained such rather mystical
aspects. Or maybe the hearsay could have been overblown while being passed on.

However, the concepts of "Hojutsu" and "Hogi" are different by definition. The Hojutsu
performed in the era of Qin and Han principally involves Shinsen jutsu. In other words,
techniques related to how to become a Xian or Xian’s art. "Book of the Late Han" mainly covers
this. There may be the difference between the two.

The issue here is possibly attributed to that logical and scientific thought were significantly
developed though the Later Han to Three Kingdoms era. Ge Hong in Jin dynasty wrote “Baopuzi”
and recorded Shinsen jutsu where he also described counterargument against skepticism and
objections about existence of Xian. The skepticism is almost the same questions that people today
may have, and in response to it, Ge Hong seems to have had no choice but a rather sophistical
argument. Not to mention that these skepticism about non-provable existence can not be
compared to modern scientific thought but it has remained further. The difference between
Hojutsu and Hogi is probably dependent on this consciousness.

This paper clarifies a changing of the consciousness with actual portraits of Hojutsu and Hogi.

Keywords: Masters of Methods, Methods and Techniques, The Book of Late Han,
The Book of Wei, Scientific Thinking
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"Nature conservation" of Minakata Kumagusu

TAMURA Yoshiya

Minakata Kumagusu is sometimes referred to as a pioneer of the nature conservation
movement in Japan. However, the hasteful movement of anti shrine merger policy that Minakata
expanded in the 1910s did not fit within the framework of social movements and the ideology of
the nature conservation due to its multifaceted nature which occurred after his death. Along with
the point that it could not be said successful, yet another attempt of examination of his thoughts

and activity in a wider perspective is to be done.

Keywords: Minamata Kumagusu, Nature conservation, Shrine enshrinement, Kashima,

Laurel Forest of Kinan

The Perspective of Interpenetrative Place: Animals, Infants, and Myokonin

KARASAWA Taisuke
We naturally accept the fact that human beings make a distinction between oneself and others.
However, this distinction or barrier is only the standards and disciplines established by the
majority of modern society. In other words, this distinction is considered to be arbitrary. In this
paper, I criticize this arbitrary distinction, and I reveal the flexible and unobstructed place.
First, I explain the significance of animals by using the Heidegger’s text, Die Grundbegriffe
der Metaphysik - Welt-Endlichkeit-Einsamkel. Next, I explain the perspective of children and
myokonin #4F A (sublimely excellent people of Shin Buddhism). I think that they are equally
the beings who are standing on the flexible and unobstructed place. That is to say, they have the
perspective of interpenetrative place.
Finally, I reveal the importance of the interpenetrative place by using the thoughts of the
Avatamsaka Sitra (Jp. kegongyo FEFiF%). I think the thoughts of the Avatamsaka Siitra have the

clue to resolve the conflict between individuals.

Keywords: Myokonin, Heidegger, Daisetz Teitaro Suzuki, Hegel, the Avatamsaka Sitra
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Ango Sakaguchi's perceptions of history

- with a focus on ancient East Asia history

HAYAKAWA Yoshie

Ango Sakaguchi developed a unique historical view in his works in the early 1950s. There he
elicited objections to the predominant view of history by "novelistic" approach instead of historical
one. The purpose of a discussion on this paper is to elucidate Ango’s uniqueness and the factors
forming it by comparing Ango’s works, specially “Koma-jinja no Matsuri no Fue”, with documents
related to East Asia history and anthropology that Ango owned.

Ango’s ancient historical theories such as “Soga Emperor theory” and “Hida dynasty theory”
are absurd, but he had been reading history books such as “Nihon Shoki”, archeological materials,
and academic journals for local history and historiography when he built these opinions. In
“Koma-jinja no Matsuri no Fue”, he started to develop a large historical framework in terms of
time and geographic scale. He expresses a unique perspective that factional struggles of Toraijin
(people from overseas) had continued to evolve into the battle between the Genji and Heike clans
and even to the conflict between the Northern and Southern Dynasties.

One of the factors that he formed this unique historical view is that he discovered the people
that has been keeping a certain shrine ritual and folklore which tells their ancestors were Toraijin
from Goguryeo and moved to Musashi Province 1300 years ago. In addition, consecutive incidents
which changed the framework of the East Asian region including Japan were occurring at the

time he wrote this, and it was a current affairs to redefine the history.

Keywords: Ango Sakaguchi, "Shin Nihon Chiri”, “Koma-jinja no Matsuri no Fue”,

Ancient history, Ancient East Asia history

About a practical aspect of Naokata Sato’s Jing Zuo theory

NOMURA Hideto

This paper discuses how Naokata Sato (1650-1719), Confucian in mid-Edo period, accepted a
training method called Jing Zuo (quiet sitting) which has been carried out in Cheng-Zhu school
and Yomei-gaku. The debates on Jing Zuo theory of Naokata Sato has focused mostly on ideological

side, but not much on practical side. Therefore, this paper analyzes what kind of physical
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techniques were used in his theory and what effects were expected in the Jing Zuo practice.

Keywords: Edo Confucianism, Shushi-gaku (Cheng-Zhu school), Naokata Sato, Jing Zuo,

Reading method, mindfulness

Looking at the world: W. Whitman, Kodama Kagai, Guo Moruo

YOKOUCHI Rina

Guo Moruo's "Chen an (good morning)" has so far been said that it was influenced by
Whitman's work. That is because Guo Moruo himself stated that he knew Whitman through Takeo
Arishima during his stay in Japan. However, there was a poet called Kodama Kagai who was
active through the Meiji and Showa period that issued a work similar to Whitman's poetical style
before Guo Moruo's "Chen an" presented in January 1919. Kodama Kagai's work, just like Guo
Moruo, has contents of vision of the world, where the names of the heroes of each country and the
patriots of the revolution were listed. With this in mind, we would like compare the three poets of
Whitman, Kodama Kagai, and Guo Moruo, examine their common points and differences, and

explore the characteristics of Guo Moruo's work.

Keywords: Guo Moruo, "Chen an (Good Morning)", W. Whitman, Kodama Kagai,
Looking at the World

Systematic Intervention of Proximal Development

KAWAMOTO Hideo

Development psychologist Vygotsky introduced the "proximal development" as a domain of
learning in which the approach incites development. This can induce the range for the formation
of capability, however in reality there are many individual differences when it comes to capability
and these diversities included in the same formation process itself has become an issue. In
addition, although the capability formed in the proximal development is said to be that one person
will be able to perform without the assistance of the supporter thereafter, in many cases, the
person will become incapable of doing many things on its own if the person is in a solitary

environment. When introducing the conception of proximal development into rehabilitation as an
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indication of therapeutic intervention, it is necessary to introduce many other appendant items

as a treatment program which will be discovered by the therapists.

Keywords: Vygotsky, functionality, hypercycle, nervous system, paralysis

Chibaniam

KAWAMOTO Hideo

Traces of geomagnetism reversed were found in the cliffs of Yorogawa flowing through the
Boso Peninsula in Chiba prefecture. N and S axes are located slightly displaced from the
rotation axis of the Earth. The polarization between N and S seems to be reversed 11 times in
the past 4 million years. The geomagnetic system polarizes into S and N. There is a change in
the strength of the geomagnetism, and it seems that N and S are reversed for some reason when
the polarization becomes weak. The detailed mechanism of this inversion is not yet well
understood. As a result of these discoveries, the geological age has been further broken down,

and the name of the era called Chibaniam (Chiba Era) has been proposed.

Keywords: Geomagnetism, reversal, Yoro Valley, magnet theory (Gilbert)

Conservation genetic of Potamogeton pectinatus and

Vallisneria asiatica var. biwaensis in Japan

KANEKO Yuko

The clonal diversities of Potamogeton pectinatus L. (Potamogetonaceae) and Vallisneria
asiatica var. biwaensis (Hydrocharitaceae) were evaluated for conservation of genetic diversity of
these species. Potamogeton pectinatus is a rare submerged macrophyte in Japan. Protection of
the genetic variability of these rare and endemic species is required from a viewpoint of
conservation genetic. According to microsatellite analysis, the clonal diversities (Shannon’s index)
of P pectinatus populations varied widely among 11 sampled populations, with ranging from 0.000
to 0.990. The low clonal diversities were found in some populations in Kinki districts. These
populations were affected by the anthropogenic disturbances because of cutting these areas before

flowering. Vallisneria asiatica var. biwaensis is an endemic submerged macrophyte in the Lake
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Biwa-Yodo River system. Local populations of V. asiatica var. biwaensis have decreased in the
south basin of Lake Biwa since the 1970s. Genetic variation of this species was evaluated by using
allozyme analysis. The clonal diversities (Simpson’s D index) of 13 sampled populations were
ranging from 0.782 to 0.972. These results would be useful information for development of

conservation program.

Keywords: allozyme, clonal diversity, conservation, microsatellite, submerged macrophyte

On the Complementary Relationship of Phenomenology and Natural Sciences (3)

MUTO Shinji

In this paper I study neurophenomenology advocated by Francisco J. Valera.
Neurophenomenology is a methodology in interdisciplinary research of cognitive science and
phenomenology. In particular, I study the reason why Valerra, a cognitive science researcher, has
sought answers from phenomenology. In this paper I reaffirms the dynamical cognitive view and

the problem of emergence found by Valera.

Keywords: Neurophenomenology, Connectionism, affordance, enaction, coupling
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