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Geographic structure of seaweed populations on the Japanese coast.
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1. [FLC&HIC

MR &Y, WHCAEB T 5 MO BERE ORI TH D, T~F, AN TR EDOUHImEEL L
FHETAEY) (L) LSO, YEFE « RO B AR AN A2 TE L DO THDH E L
F A5, RMANTIE, TORENLT A (GkEE), ALEE, BB b, T bIiTEkAYIC
X2 BE DI N—TTh D, WEE, BEEETHREREITO 2D, YN L &Gz L

BHCTER, 08, WEOEZREFLINIHEETIIRL, B LSERDNDRRE ORI
WD, WNEZATHLEBBLZAKE20m < HWETOHLFTTH L,

—OOFEOHT, FEHHIC EDREDOBIRIMEA LD, DL, EDXSIZLTE
BIHERER- L T D EHLNCT S Z &1, b5 2 7 ECEERTED
— DT b, LB OBEAHIZ DN T OMEHTIXERE (INFE&IRH 2004, Olsen et al. 2004) (2>
WTCIEH DFREORIEN 2 SIVTE 2D, SR DUFRICOWTORTE, & IRV IR A4
PHZ x5 & U= AFZEIEIE R I8 R H41 T2 (Coyer et al. 2003, Provane et al. 2005, Hoarau et al.
2007), HBEEIZER ST, IR CTIXEREN L N0 T A VA L K BZEMETIZIT E A 1T
NTELT, FtfkA~— T —b, A L~V TIIERND RN HE D DS TR,
BRI TITUTAREIC 2 Y, 2 hay R T ~=——Z AW O RARE S D K5I
¥ (Zucarello et al. 2002, Kogame et al. 2005, Voisin et al. 2005, Hoarau et al. 2007), & < [Z## Ti
cay RUT 5 LAOEES DO ZHEE CHRIE 472 72% (Oudot-Le Secq et al. 2001, 2002,
2006), %< DI hary RYT<w——NHHATE 5L 917> T% (Engel et al. 2008),

AL, 6N VbildEWVIEERE D, B CIIER & ZRA SO0 55,
MEPRIBERREE 2 b, ETROKMIZ2 E 2l T, INFEREORE 2B (L E/RER L T&T\5 (Oba
etal. 1991, M &4AA 1992, 0ba & Murayama 2004) 7=, A=W OBEI=EI LN 8 5 R
RCTEXL2HILTHHD (NG 2009), AARIREICHAT DWEEIZBNT, ED X5 REREER
HHNDOD, EIEMEERALND & LT, ZOEMB OB EHER L T2 EIR T
AT, VD FRMeERM A TS L LT, EEOIL, WROEFEOMIT 2 HED T s, K
I, BARBRITIAL AT DH8HEY 11 A Undaria pinnatifida (27 BFHA VB, LT 0
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E 7 Sargassum horneri (& /3~ 2 AR 2T T8 O 2FO H AR FEOERNZ A B 15 PR
WEIZOWT, ZRETHLMNZZ2 > TWDOHREREELT 5, 7ok, AARBEOEATMIZBIT S
EHBEDIITIC OV TII/NG (2009) IZK DR HDHDT, £HHEBEICLTWEEE
AN

2. SFPAVKRYTI—HA—DOHETHAETHEVICHONZEHAEE

UAAET HEZITNTI S BRIRRIZIAS 00T 2 VAEEOHRET, PERHEERICHA
BT D, ZNHD2FEICHONT, HA, BROPEEHEEOEIFTOBALERIZONT, I b=
Y RUTAT a B AT OMB A SRR 1,2 Th D, S hary RUTnTaZ 47
i, SFaY R TOBEBEFHTHLEESTHLZIEWWR, ARTIEI har KU 75
L B2 a— RERTWD cox3 BInF DOHESELHIK 500 M Hoe OHERANIZ L - TER STV D,
F77, K 1b, 2biE, F*v U= R T, cox3 T oA TROZRFEEZREZ LD L2 DT
D, Xy NT—=T H_D E—HBFRRIZEN, DDA LT AT TEIAONoTznNTa XA TD
OB IEEHEIC R E BB DD, FHEBERENREWEDNY TlERL, 2HoNTr s
A TINAOWHST=T HEY T, EROHEHE L, a7 ad A TEFECATRLTHD, £
1IZlE, B A ETHET OBBHISZEREIZONTE LD TH D,

Tl THEZ LUDATHEINZBBRIZEENE, Uwai et al. (2006ab, 2007,2009) OF —HZ |24 & D& H
HELELD,

R EEE ~Tr2AA TR AT a I A TEERE (h) * O SEESARE (1) °

THEZ 329 37 33 0.848 +0.015 0. 143 +0.007
T J3 A 292 31 18 0.770 £0.015 0. 005 +0.003

"M, 20%y NU— 2 3AEERDEREO LD L EA TS, B LE B LRV, *Arlequin ver. 3.5
(Excoffier & Lischer 2010) 2 X v 2158 U7~

X1, 20T e A TOMBH A ERDE, THEY, VA AOEEIZOWT, HIlHE T
Ta b A TORPRRCEREGRT D ENTED, THEZIZBWTL, N7 i A 7O
oA L ERRIRRE CEEERE) 7D, BARBFEOEFZKREL 32D V=105 5 2 &3
TX 5, HACKREERE, BEE - g IR, £ L CRABREZ SSDEAARD 3 7 /1—7T
HHMN, ZNDH 3T N—F DT aZ A TORNTIT 10 HEFRE O LB b, FALAOERE
INFEO—EROEMZFRL &, WROTRBICEWT LR « FHROBRICH HICHED 59, HER
DATDER Y bR I TV, M s L, HEARIZEBWTIE, Rondan7aXA70
BHEL, SR IS D), EENEMET, HERICIER IO LEERTHDICHLED S
P, RombHENAT I AL TRREL B DS — AR - T 5D,

ZHUTXFL, TR AZBWNTIE, ~Ta s A T OEIEELRE DS DW=, ~NTa s AT
AW/ R T N —T % RANTET 2 E R TE A0S, HIER G & Uiy, BAEKEEE L b
WHEDEFHNFR UAT w2 A 75t o TEY, RINARBEREND b —2D T Z A T OHIN
ROMNo TS, WMFEWNHIZDEMETED, 2RI ARBRFE SR AT a2 4 THh%0n, 2
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AL O TIIRWEIFHIZ DTz > T—2oD AT r & A THEE L TWDH2, ZHuTktL, BER -
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NTaBATREIRSTND,
EZ0L Gl NNy W% A5i|
EZ L TAHADHE, HHAR
B N+ B AR ) 3k
KRR/ BER - AT 1R %,
LD 3 ODOHIBRIY - RN T
=TT E D &9 HE A
EHIFHIENTED, UDAD
cox3 1 XEE D IpnT=, BHR -
Wi N—FIZONWTIEHEY £
EFEVELTRMTERNDBA
TVIRWD, cox3 B DI TlE7e
<, IbaNITHF I LED
tRNA BnFHE (A —H—ElK
ZEte) OMEREFH M Z THIW
Texy MU — 7 R (K 2¢)
TIE, @L00RNG, BH - H
W HFOFE L FV ZEFH AL
NTED, B g7 —7L
WACKEFERE 7V — 7 D4R DS
R & 7 DAL IR D U 71 A HEH]
AR S (2010) 128Dk,
TFHERWE A O KR+ F F Tik
BAW - Wi/ N—T DT e x A
TNHHINDDIZHRL, 45km 1F
CREN TR SR NG IR OERITI,
RIS - B/ V—T DT ez A
TNEA LT, FERICHALRFLE
7 (HthE) Zv—7 o7 e

A

K1 BARBEOT AEZERICALNDGI ha L KU TS
v XA TOMBENEE (A) EI b3 RUT cox SESIOFR >
kU — 27 Z#%M (B), Uwaietal. (2009) (25— % 012 THERL,
i EOBEFHTY TN E RS, BAIOODWEEMIZT T
7 HOERE > FE 7 RIOMEE (RIS BREFTHICA B
HEMT, MZATENRITRLTHD, *v b T —7 Rk
1% TCS ver. 1.21 (Clement et al. 2000) ([~ X W ERI L7, %> FU
— 7 RFR O BIUTEBRIT R o> T a X A 7k
L9, B - By (F) Lty (v y) o
22 A7), MARODLDEREL B Lnb5, WA
AEMIZOWTIRE B IINTa XA T T NV—T %/ L TRL
Thbd,

HATIZEEHD S TSI ERREINTEY, Vi &b TN A TIIMEEN 7 L —T MO8
BRZTRITN R VRSN DO THD LB 2 BD (Rik), HAMERFOEMICA B D BB
ZAEMED RTINS HRTNEWER Y, DB A LT BT THONDIEAIIMIZH VL D
MBI, — T, UBAETHET DORITIE, cox3 DEIEEBHHICRKERENL LD, Lo
L, WFNORIZBNTEH 7/ — 7 NOEREEEIT 1 -3EERETH Y, BIEA L DERIE
EDS, FICE D REHICER ST LD Z L 2R L TWD, THEZIZEWTE, RV
— 7 RHALT N—TNZDNT, 89 FTERTE, HRKMOKH (1-7 ) LRI B2 ENIE L E -7
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WO HEEEA T TS (Uwai et al. 2009), L2>L, cox3 OEEALIEE OHEED, RBO&E(xT (3
KRR psbA) L DI LHINTEY, BRENSKEIWAEEENE L, FROHETEIZ OV T, £
DS D @& WV DM 20 D,

A

O O
2 U AEMICHALNDI by RU T AT aX A 7OHBREE (A) LI a2 FU T cox 3BAID
v NU—7 R B), BILYY, cox3 BFNZI har R U T (RNA SEIROIE IR 2 N2 THIW =% v
U — 2 Zfih (C), (L RE—INTaH A TOMIEEREFT, cox3 L tRNA DT —X %227RF %
Tk, SR RYUTATORALTOIN—E L TR TEX 5 X HI272 5, Uwaietal. (2006a, b,
2007) & VAN L TIERL,
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3. £HMOEGMSMEDMHEFER I AH

AARIRFEOT TR I AL, WRREMABENAOND Z AW L TE 2R, 2EZ0
L IHEENR A LN DN HONTIE, BRUSTIIE AN, THEY, THAOMGFITHLR
723 DOMBRH 7 L—TD 5 b, kI@@@%l&E$@@®%l&@ﬁfk%ﬁme e
HOD 2 LlE, WPEDCEATMIZIE N THREROBREDH D505 (NG 2009), KFFEGE S H
AT & OBBORHARETHH L 2E2 D5 L, ZTFANRSCTWIERTHSL, —FH, KF
HRICA DN BB, & IZHALKREFER R OERDNERIINC B AR OE & & BE
FOHEME G R D LWV FERIZONWTIE, Zh eV o T ERMEOMERHEN DT 5T, 4
BOMENF-NDHEZATHD,

THET THRLNE, RFREREONT % A4 7Oz, SR CRERE O
AUPBIEINTEY, BEASEOMERES LTl TW0 D EHERISIL TV S (Uwai et al.
2009), 7 HE 7 I A OHERERROWEETH Y, IIEMEEAITHOMTH D, T HEZ ITAARGE
(CEEICRONDETH L0, WS D00 GEAPME, JUNER, B, iie) 280 T
HFRAOI 2 km FREE (LU0 IR CI3R0 18km) L2ENL T 53, kiR & OWPRERES &
REREODFELZWVIZE D LT, 122 A B I 258EMHE 46 A (FRD) 128k
AT 2EMNTETHZENMBN TS (BH 1987, Yoshida et al. 1998, 2001), Jk# L 7= fE {4

WAL TLE I 720, FROEMMKRAT S Z A0, HAEOEMIZT TITHEELTLEST
BY, A O X VIIEMSMEEZHERFT 5 HERE LT A= LTV, 72720, FERRITE, 2
DO — 7 D ORFENC AT 2EHABFAET 56 L <, R & EHDOBISHI 2 boFH
BAZHOWTIE, 4% & DIZEERfIT 24T O BN B D, £, T HE T OFFTREROFIZI
THEEY S filicimum & LT, BFEHRWINDLZELZWEMLEENLTWD, YHFEZ ETIE
70X, GHEWIERSDILEN R D Z LB XBI SN TE D, ARTIE, BEMICT IEY
WICEENTLES Z L L, BRENICHLT IE7 LN THH 2 & (BRK& EFE 2005) 6T 0
EI7O—HE L TH->THD, LL, BRER, JMANIIIXHTE R TYH, ~"Trd A7
FENSI, R mEr (W) £HEFE7 () ERIIIMRICXNT 5 Z LN TE 5,
THEZ EVHEZDOHTS, BEARFIZ 1 » AREOALVNFET S5 Z L1z, vHEZN
MEERIE CH D Z &, WM OMONT v X A4 Tt ZHERF L T DO T E Bbhn b,

4. RIEBZE &EEMT IL— TRIDELRFRE

THAELETHEZIZBWTC, 2 hay RUTATad A TO0HN 65 LI BrEET
WO, HEDEWSEBEENZ D> TWRNWI 2R L TW5, BERETIE, I
7 hoEE L TAZLIHBEOR SDEMADEOBRBIZHET L LRHRESNTND
(Sherman et al. 2008, /N& 2009) , WFE T FITWEKRFTRETH L DD, YN AL T HES &,
T oL LTHBEK L TEZ DI EZ S obIT TIER<, ZORIFASEIORREF
JELZ2, 72720, THEZZIFILDET LR Z T TROWEL, FEoO—# (Kud Lidhd)
(A A &R OIRTeT- 0, [MEINTED &, KMOF S TIEEOIIA N, TR &7 0%
EHYEWHIMEE L > TS, KB, 7 HE 7 ILARBINEHEO EE RN EBRERE D —>TH
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T#®E3R

P BJ 3 JAVEESER & R OV IR R D
/ B A VEER & o NI RF#E (EHFS
2006), 2 b KU T AT XA THE
BEy b B L 72 Cavalli-Sforza &
Edward O#ilEIc s &o5<, THY T
02/04), TH#=Bs5 Ay, THE53 A,
[RIGRALEE | D IRALEEY v T T
EEEAEVEER, 5 5 Aol
Y T T S O AV B
FNZFERIZTAT N,

RIBARNE

&

o
H

T#&ESH

®F02/04
Sk 0.1

D, WO - T, & EI2IE 1000km LA EOREEEFEEI 21T 5 L ST\ (FHH 1963), Lo
L, WD a—2A0 ECiE, BN - B a0 BRI Sz A AR V—TD
NTaBA VL, TIVE TN S-S TIE, BEE - BRSO HAL O EE E D DR ST
BOT, WAVED, BARE LT, EHARDLER - T ~, H25\VIEHE AR E? S HAL
KRV FEA~DO R IRBEO B FIRENCH B L 7OEBN IR STV, 20 19 ITHIR T & 12
MENHENTaZA TR LBERR LD THIUX, RIRMBEIZ L TE2 B2 oD EIRIC
DNWT, NTREA TN HLBEREMAHET D2 LN TED, 7T ORNEL, 7V
BILOFER] & 705 RHMHRMOLEFT YT E LTHLEETH LD, IWRIEBTTHHEEEDT IE
JHEMEFNEE L 2o 72T BT VEMONT X A T HLE L, FALEOLE & BiiE 2 T2
STV TV 5,

FEERIS, W UEeE A & B ORI FICE S NEY o nWT, 2 har R T
T A TR E T LI2AZE (BEFES 2006) TiX, B TEOFAE 34 A) (RS2
NTaBEA TN, 5 A D & 500km LU EBEN T EEITFR O FRALERD AR SRR B E) L C
WD Z L ERIBETHRRMEON TN D, TEEORNAEETE 3 HIERESNZbD 8 f# )
2, ORI /2T 0 2 A TIEHON BN, 5 HITERE S FiALEE Tk
YD Koz (13 fEET 11 EER), BRI T MORNBE L IEFITELS 2D (by
=003, ¥ 3), BHIOWEIRFOBAMEN BERESLRDZRLE) 11X, ZoNTad L TRHn
NN L EHbETEZD L, WIBRPES T D HEE~BE) L2 SIXfhiEN 20,
RN RIREESE 235 2 L &, BEEREGIEENRALNDZ LV, BTOMREETY
HHOED LN ODDIGRBENSN, RbEZLNDDIL, WAIVEEICR D, WA CEHEE T
IZDSTBED, HENFBRICESELT, 220l () 2% L3 L3EFICENT, fin
FAITHAARE LTIIEREL T W) Z & THh D, £z, BRNEIRZR DD, UAAITBWT
t, HREHITOMM L T DBALMIZOWT, ZOFEMBEEN T B XA THLRENTND
(Uwai et al. 20062), = H HIZOWTIE, JIIFESIZE 285 (2008) BHDHDT, THHLEREIZL
TWelEElzu,

ZZETIFary NI T7=—0—Ilb O REZBRITERD, U AZONWTE~A 71
VT I 4 BRI TEY, RO S (2010) (2L, JEBEE (FEMSEE) £TO S
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EHIZONT, A7 8VT T A b 4 JENLEE S - TE 72 SE RS ERRAT s ST b, T
FOORERIZED L, T har RUTATay A TRERDEBR/INGIERZ, ~A 7 a7
TA MZBWTYH, Mo 4EFEIIRE AR BB FHELZ LD, WREICKBITE 50,
— 5T, FRCHEEME ORI, B TORERALN, BT REBNAECTHDZ ERN
IRBEINT-Z L EHELTWD, £, 2 bary R T AT A 7 TEXRITE RWERMBIC
BWTIE, F=006-0.1 DFFVEEHIME LIRS0 7e 2 E b LT D, BET I A
MY, B HFEEIRFPE (THERH ~ K+ =200km) (27> THRREN MbEZEZ LT
WRWDE WD BRI, NBIER & OB ORI & T S EREERR LT A0, B
AZBWTE, BappsTa A 77— THEE MBS ELTWNEZ E LN TH D,
UHAZENTI hay U THRMEERTH D Z & (Kimura 2010), V7 A DBIEMETH H Z &
BEZLE, ZORRIL, UIADOBGFHRENCBOT, HEHEMETFTH DN K& 2 kE %
RIZT O L, MEERLE - TH D I0IIL S H A A, FERIEDBEEE T b B F R~ DR D
RNWZEERLTND EEZ DD, WREANZMELE T 5HAIO—2IZ, AERPHEGHRA
DEFRME « FHEMER BT DD, T OERPNEREIEEICS 2 IOV TYH, 5%T
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TR TONDMEN DD, — T, VIART IE7 TR S &) I HIBRROREED Ei
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WL TS, BN LEEERD Y B, 747 FRIR Az 2 aiih 4 i A (22255010,
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