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2L aic

WHEHHZ AT AHREHGRERE, KPR TN T AR ELCWET 5. BEOWHIZE, AL
NMizE b, ded e Wi 2SR 2R RA LA S, BEAGRO LR (LEGRA) &, FEY
IS & T S R X VIR STV 525, YRR AR ERBON LS T Tm L 5 —E
VIR (LffMB) 240045 (11, 20000, LGrdi B ik, WMz B oA HIESRTEY,
MEFAr BT 28R, I BVT EAAH B FTOBRCENSEH  IRROBA R LIRS B
THE SN EFRAHTHS (R, 2000),

HERREAFORBRAETE, By i, S8 E SRDMIL DA S, Zhs OBz L
WM BARCES L CSNSRORBHFNLEL TvE. RIERETE TR, ZhoORMARE tHEL
CHRIBRNE 4 S S, Pt 6 A T L2, SRR B E2 RO REHTH L R b,

AWETIE, ZoXitRFORENECECTRAESE, BEOBRREELL LTELCAI20REIC
20T, HBSHEOTFELEH LSRRV, BHT200TH. MFLEMEE Shid 245 &b
G

TREL C R R, RREEMELTY A2 ~5m OBMO TSN 2 BB LM, SRS
WTHY, FORMRHERNTHS EINTVD. Bnchizid, SHRESEC L P RATEBRA LS
LERAEC, FWICHELNE LB O 2MED @Y 2 TEh, Rt A BEEKANT L ETYIZ, B
LB RMELAORDCEEEZREATE S EAMBESNTYS. 25612, MOk AR SARBEN
BLURELHENREAN EREGLOETERMIMINEND LA S (. RILHUVHABRSLEH TS
SERh, ABMIfELNEERMTHLEE 250 TV D, —H BEkBizovwTE, BROGH P&
MR (. ABDEBHALHRE LEvEEATYS,

IOk LRiRS S, RERERLCE MELABLFREEBONRI2VTEORELIHIZT 2
Sk, Bl RhoshivgoldE 2SCRFLTHINSIREORIMbERELRRL LD L
L,

L7480, ARG T, B ho HRREEES X OHRBROHIE 2 2ERLAoEREW S pict
BIkizkh, FhEhORL EOMREEET B,

A2 c RESES X UM ROl SRR Y, SRR BV TR R ITE T 2N T D
WA S5 EE L LN Tv D, TR, HEREYE, 0 - B OBIRic kD, ACB-Clfisn
SO h, KELShA AIZ2wTiE, BRIZHHMLTHATLI Eah, BIHIH5BANTH 2Tk
AWLESNTWE. SRIZHLT, BEOBBLWMED ClZowTid, F09Hirs, RABLSLOH
& KRR BNLE) bbb L ENTVE, LT, BhENO A -B-CETHIMANTH 080
Eve) MR, REHICMO L BRCREOMEL LA LTERIRELS L LD,

AHETIE LR ERONEBLOWEREHRE LT, F )Y ALTZ 3T AROREEIMb S
FERERY B MEREICED S R NS R AN S L S OM G LS bR T, Bkl
ThoH I EOWEEIZ oV TR 5,

W3 AEEOPRBOML P LA L TRIESARIGERE. 5Ro8r60). BRoLEORE
LR AHHE SR TV AR HEOL STV D, OIS MLl REOMSUIN P EEOWmLz
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1. BE

MBLc DBCSH-1X DRIS ek A, HIJ6ECE DIRMS A ME LB, 56 R L
THEBEO SI- 7 ORTIES Lol TGN SATWa Bt SETRETS) O3ATHE,

W2 WRE RS A ELTSN-2, B ELTSN-6, FIC L LTSNGK) -120 3 MB# RIS 1L 1.
HHWED, WHERTREEBORERL D &1 AFO0816 AOBREHIOW T BT,

HEE  RRAMORET S RIS WCHRETA L6022 N LMY SRIE N ET B LT
W Hpte e LCEAREI0BRE B OGR4 AERRETE, 25, RMIGEMOBE A SRt D
okt (18 GEEFNTHD,

2 pHiFHE
(kAL o b

B B L U2 ORBEAIZ oW TGOS 2779 . Sl T EBER L4510 THS.
SHHIE, pH WAERE (EC). Y -MWIURE, 2HE, SN, WHEZE (Melanic index), £
BB L UARBNEF B v A (Na), ¥ &5 (Mg, HI% (C). M (SO4) 14+ A BEDERATHE.
SHeDI L, B LIH LTI ) MRS, Stk SRR, BHOEE (Melanic index) O
ALY, B2 TR LT, pH, WRERE (EC), 48K, K+ bUva (Na). 2%
YA (Mg) ¥ (CD. WM (SO4) A+ XRIEOEMAERE 22, WTFLALEERIIOVTHENE,

pH(HZ20) id 7 A Mids:, BARMIE (EC) B EEEEE, V) - BBIEREII25%") » BT >~ €= A,
SBOE - AW TR IR £ B AN, BN Melanic Index (2 L 5 MSYERSTE, &Y -
MECLE - BRERT N - /50 P T MR EiE AKEET B YA w7 R ARG - BT RE
i AR, BN LRI - R Y o R YT 7 i CRIRBRSET IR R RS 1997, A
i, 1992) TERERITI . UTFEEHHORFTRETT,
1547 ki

HEERER ERTENLT2mm OMTHLVITET 5. SOMDANREEBIZELRME L. 7
T . £, REALREO—MEARTHREL, 05mm @t @, BB ERTL. B
Wl ERFHZ o v Tt 105CT 4B L, SHHRAASER0S.
2)pH (H20)

BEHIL100g ik h £ 0, Bml OBHKEMZ T ARTHILS . 30T MEHHE. HUH T AH
TEGIREL L. pH A~ ¥~ (47 ZWiE) TpH (H20) %Mt L.
WA= FHE (BC)

A 100g 2250 £ D 50ml OFBEAREMATIBMHEL S $5. BEH K TALMIEC A—F—
(B fE) TR TIES 5.
)11 > BAER

BEELTI000gzhs L) CRESEAREELEIZE, D, 25%) > M7 »E=Y A (pH7.0)
20ml EHNA, B D AT L ATH SRR TUMMBIET 3. RESELHVTHAL, FOSHMI0 L1 £50ml
AZA7FAIIZEMIZE D, K#3B6ml £ Y MEREa #HI10ml £ TEFL, & RS, REHE0T
ME L. 420nm ThEERT 2. ERENARETO) Y BEE25%) Y BT > 2= 4 (PHT.0) @
U RS S ETE, ) L BWIUREE RO S .
SMERE - RN

TR 100mg Hifl & A X 7LV ICHFF L, CHNS ./ O s #il (PERKIN ELMER24001) |2
AT % WA LR EREAN D THRBRE S, BREENL AV RE 7O 0207 b7 705LL

— 582 —



DEBML, SEMCENE (TCD) 12k D@+ 5. WEM L MR ECRO R h Ok D6, &t
&I D OpHER (T-C%) LMW (T-S%) 2RDHE,
6)Melanic Index (MI)

BRAEH -+ #1.0 g A 50ml EFRLLAFIS AL, AiEBFT0.5% NaOH #Fifi#I25ml 2 WA 5. MLEIELLT7—
TTEHL, BRTIFNMRE ST 5, MEFHETHR 01N FREERIRNEL ~2FEmL, * URDIR
A7z 1%, 4.000rpm, 157 M OO0 8 CHR R £ 9 5. B S0 EHETE O 1 ml £RUEFIZL D,
0.1% NaOH ¥ i#20ml £ 53 CMA 5 (NaOH i ER#01% & 4 5). ZOWMIZoWT, st
£ 0450, 520nm OWCHREEWE 4 D, 450nm OWALNEA ] B A SHE T 2 5120.1% NaOH il TH
RLTHET S (MEsE M e, SIREMBIN) . #8, MI = K450 KS0TRRT S,

T v

B L0 g & 7 v — LT 7 AL, (2 LSIEM (HNOS) Sml 2 THMBMES.
Hedts, AEER (HCI04) 10ml EMATHEMASH LTS . S TR BE8ATIO0M REL, >
BT D, HiEO—ERLTHEECIRL, U MROE O0F FEY 7R #NERE) I TatkieRts
LHY LM (P205) BIEENETS. OWENL MMM TROLKGRS S LB 04 L HE
i (P205mg/g) TRHD.

BIKEHEF P A, RT RO AL A

BAGHETHBLAKEEE 22 7T 74 08— 2RO TERL 26, RTWREECE D&+l
EWMEF B, ZOMEME MR L TROLKTRP SE LSV OKREEF PI T ABEFT I3 L T4
&t (mg/100g) 2 RDHD,

ARBIERES, B A

BAGHETHHL 2RBRE A 77 7 My — 2RO THAL R, WEZ7Ovr 77711280
HA 4 ARIEEAET B, SO E MR T ARG R A S LB D ORI S L ORNS
W (mg/100g) #ROZE.

(2EER ST

B O3t oVTHRET ). MAETRET7g TR L. ARLARA MW BALRED
Gz R - (LML L T, MR ERET 5. BIRIOHT 2RIEE TR, Ao—F 72 LIl
FLEMS L, BRER, 7Ua939 2 ATHALT, KATLAT— F2ERTS. BE, W
TiMEE00MEH BV IRI00E T, A A ARRF— Y TH —H 5 ADEEOMBIZH-> TREL, HR
TACE L LA D SO 28 SUC20088 kLU LR - MBS (LHo2 2w ol Tidiwv). B
@5, FEEA (1998), Krammer (1992), Krammer and Lange-Bertalot (1986, 1988, 1991a, 1991b),
Witkowski ctal (2000) % &% &M+ 2.

ISR AL, AR SR~ RAKENONIZ S, F0POEERET LT vy PR
f—WRTET. &b, Sk S S50l CREBIXA L, 85 - AE A 2 iE (pH) « fkicH+ %8
BREZ2WT AR, 2, RRERRCowTREONEELR T, £LT, BNRESI00M L Lo
E2UTIE, BIHE20% L EEAMEII VT, EEREREARRON S AR FRT 5. 222, @
LA A B S E» 2 H T 2 HE L LT, BRI RO, BRRROMITIL. K ~70k
Iz oV TR (1988), SUREMIZOVTIRE (1990), BEkEERICov T - B (1991), 5
SEHEIZ2VTIL. Asai and Watanabe (1995) OBURIRIMEBELT 5,

(HER 4T

W3O 4TIz OVTHINE T BFHN10 g 42T RRRED ) 7 402 X B JRME. d5Y. T (SL{bmd:

K23 koMW osE, 7o ERERC L2EMEORE, TE Y LA (EARRS | ltRR 10
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B AN L SRR O O — AOFRE T, BE - (LENLEE L CER SRR 5. Rl
FXYLY Y THALTT VA7~ F2AEM L, A0EOREHRIE T TS L 37 — F & EERL, BB
LETORSI2WTRNE - 8T 5.

(4T ERRE (777

AER AT L W — RO 4 U0 CHR 17 . IS g il BBz ow-CliNe RSk, MR, i
ek, WAk (R ¥ 7 AF 2R P o4, RITZE) ONICE- (L 0R £ fv, MR« rie.
WA Do REBLSTVRIEICARL, - HIALIHT, EMSED RS S auI v 2 ATH
ALTALAT— Pt 2,

A0 L BRGE T TR AL, FOMZMBTS 4 AREM (F B ORMERzhEL
RS (AT, SIMNREERE S L PR b & OFNRS IRIBDHIBD I ok L 2 WS EENGSE (L. REbEIEERE
fREves) &, - (58 (1986) OEIESGTREE - i8S,

R RSN ZoBEO-ERTRY. £ Bl SRR e BBIEN A G HE S
BREHC 2V TRE T2 20000, HOBEEREES L & BEILHIRY OB AL (- 5. SMMomBse, 5
HRNLEENE & A RLEERS (kO BEREIEL ., ERENOBRBARRET BT PECRD S,

3 &R
(D SEE Lo T

TR TR TSR T. MELARY) A ARDURSAT 20 L 35 <, BORR ) MR b & 220, i
MoOREEBRIZ NS, — RELBE BEETHY, REBLUY AMEAD L. E/2 ST
1l AR

— o - ot | e | nluna] o | paos | AL H (g0
LI e I /o)y | g | G 508

MELA (DESH-D| L [N1s 1 77 | 027 | vizo | a2 [ool>| 191 [ 650 | 36 | 21| a5 | 13
MEEB (HIGK) | SL[sv2L ® 72 [ 001 | w0 |om [oor>| 18 [ 067 | 12 [as | a1 |08
§-7 wm L [NLG W 77 [ 019 [ w0 |27 003 [ s [ 3% | 11 (a9 [ a7 |17
S -2 mrM SC [sv2/l m 78 |01l | %0 |08 (o> - [ 1w | 16 a7 |05 12
S -2 him HC [75Y2/1 8 77 | 019 | 720 | 128 | 005 | - | La8 | 32 | Lo | 09 | a2
SN -6 @KW SL [5Y&2 WAu-7 | 7 | 006 | 110 | 014 [00i>| - | 048 | L1 | 04 | 01|05
SN -6 i HC |75Y6/2 B4U—7| 75 | 009 | 810 | 041 | 003 | - | 006 | 23 | a2 | 47 | L2
L] L[5V 40—7M | 79 | 001 | 19 |0z [ooi>| - | o048 [0 | ea | al |05
SN-12 o |280UL MM o] a7 [ous | o [oms oo | - | nes |50 | as [ as |20

N et ] L!ll!-‘i!lﬁ 'lNEﬂNA!hﬁhH“ 1967 22 d,
oty in 11

HC- - - -WML IM dﬁ—lm A: [ Bﬂ—.ﬁm

Wi, U IR EATO0 L ME L A KD LA, e LB L DIRESIE. £ R
FEINH—HT. ML HZRHMMOBRBLBATHS.

WERERORETR, wInoBRIZEV TS, RFFIZRAATRER ) @ BRI BT M3
D, BERLPPE{EFTNTOE, T4 BERIERRAGACEFA TS, pH (H20) &, HLK
EHOBBET TR (R LLEGTT A VRS, &8, ML EAOK LN ERTRTE b
IR RN T pH RIS S 5. 2510, RERMEI SV T BREEIE BT, MR
—HE LRI E o TE Y, EMOKBREA 4> OTHEES) 24deicdh ( WoRBTalsu
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#2. HESHER

met net |
“ -y e
dush pH | #k ASH -1 & HI6I

Paralia subcata (Ehr,) Cleve Euly B 1 - -
Fragilaria brevistriata Grunow Ogh — Meh [ al - il | | - ph u = 1 =
Navicula pusilla W Smith Ogh — Meh | ind ind = 1 =
Navicula pusilla var. capitata (Hust) Lange - B Ogh ~ Mety | ind | ind - 1 =
Rhopulodia gibberuls (Ehr.) OMuller Ogh = Meh |l - il | ind 3 ~ -
Achnanthes coarctata (Breb) Grunow Ogh - ind | ind ind RA - 2 -
Achnanthes minutissima Kuetzing Ogh - ind |al =il | ind U - H
Amphorn affinis Kuetzing Ogh— ind |8l =il | ind U - 1 o
Aubieoseira ambigua (Grun) Simonsen Ogh - ind [al =il [1-86i| NU ] # 1
Cyclotella radiosa (Grun) Lemin, Ogh - id [al =il [1-bi| MU 1 E -
Cymibella silesiaca Bleisch Ogh—ind | id | ind z 1 =
Cymbella sinuata Gregory Ogh-ind | ind |r-ph| KT = 1 =
Diploneis ovalis {Hilke) Cleve Ogh - ind [al =il [ ind T 1 2 -
Eunotia falla var, gracillima Krasske Ogh - hob [ac -l | ind RA - : -
Eunotin spp. Ogh ~ unk | unk | unk = 1 1
Fragilaria construens fo. venter (Ehr) Hustedt Ogh —ind | al - il | 1-ph El = 2 =
Fragilaria exigua Grunow Ogh — hob | ac =i [ | - ph - 3 -
Fragilaria ulna (Nitzsch) Lange — Bertalot Ogh - ind [l -0l | ind - 1 -
Fragilaria spp. Ogh - unk ik - B 1
‘Frustulia rhomiboides var. saxonica (Rabh.) De Toni Ogh — hobt [ac - i{1-pa| O 1 = =
Gomphonema gracile Ehrenbeng Ogh —ind [al -1 [1-ph| OV 2 =
‘Hantzschin amphioxys {Enr.) Grunow Ogh - ind ol =il [ ind | RAU = n 1
Naviculn contenta Grunow Ogh ~ind [al =il [ ind | RAT = 3 =
Naviculn contenta fo, biceps (Arnott) Husteds Ogh - ind [al -l [ ind | RAT 1 2 -
Naviculit igneta var, palustrs (Hust) Lund Ogh ~ ind | ind ind RH = 1 =
Navicula mutica Kuetzing: Ogh—ind [al - il [ ind | RAS 3 @ 5
Navicula spp Ogh - unk | unk | unk - L -
Nekdium alpinum Hustedt Ogh - unk | unk | ind RA - - 1
Nitzschia brevissima Grunow Ogh —ind [al - @ | ind | RBU = = 1
Nitzschia nann Ogh - ind | ind | ind RBS - 1 =
Nitzschia romana Grunow Ogh - ind [al =il | ind u - 1 -
‘Pinnularia borealis Ehrenberg Ogh - ind | ind | ind RA 1 1] 1
‘Pinnularia schoenfelderi Krammer Ogh - ind | ind | ind R - 1 &=
Pinnularia sibvatica Petersen Ogh - ind | ind | ind Rl - 1 -
Pinnularia subeapitata Gregory Ogh - ind [ac— i1 | ind RES = 1 =
Pinnularia spp. Ogh - unk unk - 1 1
Stauroneis scuta W Sniith Ogh ~ind [ al il [1-ph 1 -
Stauroaeis dbruss Lagerstedt Ogh —ind | ind | ind RR 1 =
Surirells ovata var. pinaats (W.Smith) Hustedt Ogh —ind | -d|r-ph| U - 1 -
EREM 1 [] [
ik~ Uk o 0 0
FAEM 0 [ [
Hok—iUkE 3 3 0
wALH 2 100 13
HELTRE 16 1 13
R
HR Eor L8 n-n.ams PH RE A+ 2RI 200 CR - #Akiz b2 M

| ik al - bi F T A N 1= bi S EGOhAEM
Oﬁs Meh ﬁik i'(’k.d:ﬂ al =il SR A TR L= ph : SFb AT
Ogh - hil ¢ RGN ind : pH AR ind. AT
Ogh - ind WA REH ac - il + BN r=ph S AN
Ogh - hob | SEBEEHN o~ bi A r-bi - AR
Ogh — unk BRIV unle * pH THI MW unk L IRATH
R
B Wﬂmll (43, 1988)
K: -~ M: Ni (4] LM (. 1990

DGR, U G T SRS (KLEL Al and Watanabe, 1995)
R: BREEER (RA AT RB:BE. RI: RS M - W8, 1001)
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AR R W R EERERE BOEB SR LAs Bl A & SI-7 Rk L b ko
Pro RO BHFEH50% EEGORIFRBIE RIF Tt v, ElaHiiius, SitTI9RBMNTSHS

MEL B, BEEoor S3RENE EE POl QL B L ORI O & 5 kR i
OFBO% L RS TS, BINMONBRIL, MAERERO DTS FA2ITHIRIZIG W SO ERERA
B (M - P9, 1991) @ Hantzschin amphioxys, Navicula mutica #720~30% & %8 L, |6 U <Pk A
B Pinnularia borealis, Navicula contenta $#{F9 2 & ThD. o ORI, LHRAEWIZE R
THLI b hERE b EbIT VA (Patrick. 1977).

b, fLi0dkdo MG d AR RREAEROEDIZEAE CHNREBO Paralia sulcata, %
A~k R Rhopalodia gibberula, #RiE#IED Aulacoseira ambigua WA L Twiad, SI- 7 Kiliit
R RIEOWHVCARIZETT 2L DRFEEINL 2o /285, BAHROIZAIZ Aulacoseira ambigua H A%
MLTwa
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(4 ERI 57 7
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MW WbREZ L DWEL LS. 512, YL MELTORMEAS B EILILAT L b T, e
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LT, 20X LREMAHEYESATIEMASTENG. ShERET 202, HHORETE
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2 Loen’h7: D I0ERRZOVTIE, H2BEOADFEEFOREIZL S HEORMMN &L SHTw
5 (REU3A, 1995a, b). SHEOFFRERKTS L, SEIORERLESRA b1 L Thor bidudhun
HRTHED.

L L, SRORRTREMUE O EHRR L R THo o — ) ISR L YRR T OHER L it
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A, 1993), WHEISHLGR EATVLNERSSEL. bbb, FROSFERE P LABRTHZ
EERERITETLLOTREV:.
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1. BB

HE B, A ¥ - AR RRm (KEK) & HARETOEERERR (JAEA) kDK
BRHERY T-1m34 25 #ET8 (J-PARC: Japan Proton Accelerator Research Complex) (=8P A lEREEIZE 4 %o
THASNMHTH D KRIF AR CEHBE ORISR 5 S OlMs &, ik
OERY - RS EORBRL BRI s bR B - RGN - R L E ok
HAMM SR TS,

AR T, HEARAFOEH ShTwABER6hTAZ 2 HME L, LRI
T, MABE@EFFE (AMS: Accelerator Mass Spectrometry) 2k 2" CHELHSEE 7>

2 MERH

Wl L ARG RICIR LA BY, 770 RAEE | 80 kB L2 BEH 280 0 WHALR
CHH LRI 2HO6HTHD, 2k, B2HREHEO 7 FHRIKMAY (Nol) & KIEH (No3)
DREE DL DTHS.

#£1 WERH
FEH No. ikt m Lk

1 2, W2%RUNER (SH2) 73 4RI Ko 30 BAUH OIS 2 0 ik

2 2E, 2RISR (SH2) E3

3 2E, $2H RSN (SH2) (303 ORI £ 0 R

4 2, $2HRIEEM (SH2 JEW  RIEH SO RAETE 5 DRI

5 2IK, WA [LE R Tald ] Shil - B L DIRRL

6 VIR, #5495 Wi H R A b Shil - RS~ EARAE L DRI
3 “CHEMRAE

PN, *RAOMRERBCBELTETRELY, BBOAUTOLBNITHS.

LRFHRIEB USRIV TE, TFRERAPTOMFRRES 0%, 20) 7oL LN
B (HC) 12X 2 AW (60-70C, 1-1085M, 6, LZNAKMAL+ kY oA (NaOH) i X B MLFR
(60-70T . 1-108M, SIE) (28 L7 WHELIN HCICOMLM (60-70T ., 1-1008M, 6 % fivs,
BREATHRB LA WBTLr— s~ P TERSER H85mg DRH T H650mg OREM (1) £ &
LIZHFAE (/54 T—LE) IZAR, WEPIZHALL.

LR R BALIS 2V T, LN HCHIZ £ AP0 (60-70C ., 1-100M, 61 @ #, 0.2N NaOH(%
i, 18SM, 2E), 1.2N NaOH (60-70C , 1-2B$M, 5E) COMLME -7 12N HCIIZL 5 0H
(60-70T . 1-1085M. 6[) il WIZAXBEOHL MWLM TIR LB L, BRKTRBLA
BOREAREHRBIE AT LEIILHL, % (80T, 2H) 241, #650mg @REE (1)
EMATHERCHALL

R TR OREE, S0TTIHMIMTZZ L TCOMEIRL 220 20COE, BHEFAf v
TILF /= (H-100C), n-~¥ %> (-130C). HERE (-196T) Lvo>HRELAV-THEL,
EO2MOKES LUHLmg DBRE LIS, W IR BIEHALE. o0 FRBL650C
CEMMMBTE LT, ¥5774F (R £OMLA,
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MUENEY T2 A RES—F o PELT, PO MABERSIFE (£ 7 2%, High
Valtage Engineering Europe #:3) 2 X 3" CHREE % 1To 7 M, M—omRBfz20uTZ0#E)
BLCH Az MBI ROMIE I, MR R AT & o TR SR20C /CHE M.
¥4, WUEMM INTCALYS (Stuiver et al, 1998) 12L& T, “CHEMUAMERNRIL 2. "CHRITEL
S ERREMERIZL LSV THORZIEERIR, BHOMFAEKHTo0n, [RIEFR] ERR
L, Z@WACIIME (calibration) OB 46D [eal AD] v LIz [eal BC] 2 &b,

@1, 311227 [BP] £wACEREMFEMRIIRELAMETELALOTSS . MhoiMs"CE
U WMAREERTA Y. MEROMELRTITABIRENECTHL. ThollOI bR bo
AN CHRDP MBI [BP] %+, LFOZANREOTRAERT . oL BIEIMSOR LSS N
LERL BHT I ETRIERI RO 5D, "CHEMROPR311[BP] 12, 1530, 1547, 1634 [cal AD]
B Zo0BERICHE L, BEoRBIEI519, 159, 1622, 1642[cal AD] M EHD. TaDE,

1000 AM=27 [BP] & 13 "C {014, 1519~1594 [cal
MCHEAT : 31127 [B] AD] #7:021622~1642 [cal AD] (ZH I L, 1530,
U —— 1547, 1634 [calAD] A4t b HADE R E 25,
1622 (1834) 1642 cal AD] HCHEREEEMHIEL 28I, SoL5 o
E 600 ORI LA L L TEALB AL, B,
e AWTIE, CHERDDRIERTE LEHEE ()
¥ 400 DB, BEOWREQELEERE () Ol
[$] WizEF bk Lz, Fhab5, 31227 [BF] ©
. T O 42, 1510 (1530, 1517) 1504, 1622 (1631)
200 1642 [cal AD] EREFZHOE L7,
E2000, BRREoVTMESNAZ 20 C

AL, BLUTheoBIEFRERLE,

0
00 1600 1800 2000
1200 14 lo (1##EMEE) olTMeREZi Lo T

BOEER [cal AD] HMzoWTEZe DML L TRMLL. 2,
E1. R REod HEFERE>WCRB2I6RL A,
#2 MERR
B Nol HPEEIHUREF2 KO8 2 SR ERINET F RS (No3oRILHOMBE b i)
A B YL [BP) BIEER (cal AD]
1 2220 1530 () 1546, 1634 (16421 1651
2 AH=30 1521 (1533, 1539) 1587, 1625 (1636) 1644
3 5232 1492 (1524, 1562) 1602, 1611 (1629) 1639
av. :1lg 418 1525 (1534, 1538) 1550, 1630 (1636) 1641
z2a =15 1519 (1534, 1538) 1504, 1622 (1636) 1646

¥ No2 HiREHUNE 2 K9 2 5 REH SR AR

WLl FCHAC BT WM (el AD]
. 1 B2 1480 467, 1514) 1525, 1550 (1600, 1B15) 1630
2 R ] 1516 (1527, 1563) 159, 1616 (1632) 1641
3 232 1518 (1531, 15) 1506, 1621 (1635) 1643
av. e 26218 1517 (1523) 1532, 1542 (1563 1597, 161901628} 1635
t2a 236 1489 (1523, 1563) 1606, 1606 (1628) 1640




FEF No.3 R HUREE 2 (8 2 5 BURRE S RUL 1R B

W "CER [BP) BUESAL [cal AD)
1 22 1492 (1523, 1568) 1602 1611 (1627) 1637
2 Ha=3l 1522 () 1575, 1627 (1638) 1646
3 7232 1486 (1520) 1533, 1539 (1589, 1624) 1636
av. *la B1=17 1519 (1525) 1534, 1537 (1558) 1508, 1622 (1630} 1637
=2a =5 1491 (1525, 1588) 1602, 1610 (1630) 1641

BeF Nod  WEREHURER 2 [£95 2 5 BRI B M b R AL

AL UCHM [BE] BEF( el AD]
1 W22 1451 (1479) 1493, 1601 )
2 PR L2 (1466) 1489 1604 ()
3 w331 154 (1484) 1518, 15% ()
av.tla W79 1453 (1478) 1489, 1604 ()
t2a =07 1445 (1478) 1517. 1597 ()
¥e¥t No.5  HE B UL B 2 BORI7T 5 B (1 A L B A B e
W "CHR [BP]  WEER [l AD)
1 =0 145 (14T2) 1489, 16040 ) 1807
2 G226 1485 (1518) 1527, 1563 (159, 1620) 1632
3 f 1444 (1475) 1494, 1504 () 1506, 1600 () 1613
w. = la Wil 171 (1482) 1482, 16 () 1611
=20 =37 1449 (1482) 1520, 1590 () 1624

HEF No6 PR ETHUEE | (RO 5 M P10 A B A

W "CEf [BP] WILFR [eal AD]
1 AT230 1516 (1527, 1554) 1588 1618 (1632) 1640
2 22 1524 () 1561, 1629 (1639) 1647
3 a=31 1489 (1522, 1577) 1604. 1607 (1626) 1638
av. :la 34217 1521 (1528, 1560) 1581, 1626 (1633) 1638
*2¢0 =35 1515 (1528, 1550) 1599, 1616 (1633) 1643
2 FiRBHER (0. 1)
oK | kst No. 2) |
BRE | g . 3) |
(e e (No. 4)
WA SR AELHE {No. 5) |
W49 @M AELE (Ko 6) ¢
1 L . L
1400 1450 1550 1600 1650 1700

BEEE [cal AD]

B2 RO (AL o, WL 2 o OIEIEIRE R
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4. E®

HRE RS2 KN 2 SREHoER (SH2) X Hdh LR (58 No.1~3) OBIEERIR, 16
D HITHEH LI TOMERL TS,

R No l2EFMOEVRBo RN TS, TOREFREEROMHENTVABNLRT
DLELHND, Thabh, GRS SITHRNY, 044 T 4121520~ 156008 4 L 121630~
10U M S W TAEME 2 LB 2 b Ta L. CORRIZHLT, FML{ERIIN
dLARE RIEHOBEFRLBENT-HLHRERL TS, L, —8ic, WANPRILY
HZEORRBBIOVTHONIMEER, ZANEEONTHLpORELHF- LA L LTHR
SRAEREDLHCEERT. MRk S LLRESRHOLEBThREL £ 0 C R RESE
REDEHVERERFTILILAE0OTHL, VbW old wood effect L LIXRAZBKTHS (Oda et
al, 2004). Ehw i, $iH No2 J3ORERMIE, MECEARPHAANSALEREH#RRT L0
Tithwv, LAdL, chold, BSAAEEORMBHIZL VRSB TH L, BHL LT
Z LY old wood effect 12 & ZEMADTHIEKE LG UHERILLEER S0 500, WH No oW
HELEBT L0 THLEVoTIVTES S,

EROIME DIk L 2R (%8 Nod) @154 6 L TR mii s i RERRERL
Tvih. old wood effect ¥ ¥ 2 &, ZoRHREROWH SATHAEREFEMA G L (24 LE
WOLOTHLELEZ B,

BeH No5, 61k, MHERIZHFLTOARTSY, ARSI OBRNEORIMTHE, RUEIZQE
HUMOBOAOEL LRI HG St aE, CORERMRERTIOLESMEH SR ER
EFRLTVOLDEELLIENTE .

WilHoRE - Bl oAb heplioRR - Bl MEriflt v BRICEDS [T ilRER]
& MO R R MR TR - O B BTl R R AN | U YOIz TOREA
5, WETEHLA SILHBCMM AT, SOMIZALPRELMEE o Tl LM Sh Ty
& (i, 1975). RBIEIZSVTHS AL RO CER G, 1SIERETS & ITHEH B ORI IzH Y
ZORMEFETIHEERLTWE,

AffiiE, ECUCEMNELV ABHEOMBEOASS, BEEROERIISVTEELMAL LD
Thb. S, Ao ERE, LRoRK- B, HEaEREodC il 5 hofECREuE ()
Il - TR oG v L EREOME, AT AARERCHT LRBEOWE. i
IR AR S LW TOXMEFEA LR ChsbGbETE ) LRSS D2
ERMEEL 2.

EENH

Oda, H, Nakamura, T. and Tsukamoto, T. (2004) Radiocarbon dating of the sutra container excavated at
Minagi Daibutsuyama site, Fukuoka Prefecture, Japan. Nuclear Instruments and Methods in Physics
Research B 223-224, 686-690.

(B (1975) EHE T~ LB . SRR eme B325. 42-61

Stuiver, M, Reimer, P.J. Bard, E, Back, ] W., Burr, GS. Hughen, KA, Kromer, B, McCormac, G., van der
Plicht, J. and Spurk. M, (1998) INTCAL 98 Radiocarbon age calibration, 240004 cal BP. Radiocarbon, 40(3),
1041-1083.
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HE AR RO2003 - 004 FEEORHMAETIBHOATI M ELE. Ehoo A GOl ERES
FM - BHELIZo0TR, FHAKRCEI VB ERATEZNOHTTCILAXENTVE, 22
Tk, EAHLDOAROR2ERIZ2VWTE LN,

AR OATRERTERICHELTBY, AFOBRHENTIHRLITbATVS. 2o
T, TOBRBOAFRIGHEDSITHENE £ TORENEVENO—2OoROBR, M L LA
EE AORGREFESTLIOI LA SR THL. 204, TALEOAMEMET L LIIE
T, YHOEFHEHEZLETHARAF -y bl e FHENL, LEAE AROlERELR
A, FLEoTHELTOUEMANSD, TOMADAREN I EERTHION, T2 1KNHO
WML DHEL LOBERSEL N, 22T, AETOBEAHIMEWS L2 EM - B2 Ti
Zl AROBEREL A2 HEO—2EL T, SDNAGHLEZFHFIS EE L. 8L, HAWN
TERTELOREI LI FITDNAGHTHL 0, BRLAFhELVEWI KAMNB L.
DNA W TLERA L, TOFRHRAHMELCBRLA. s ODNA SFHOKR
ZELERLT, COARTROEEENLERERE L.

“E, ARTHWAF— YOREREPTHRECGRESET - AHMT - KEKRT - KHFKOR
hE@bizgMeALET.

1. ARORE

2003 20009 F L L AAFO-MELRL, 20BN ERBRERE YT 712 LR (R
1~4, B1~3). ABRofE, EAORGEEFOREFIROMELHIOERLL, 20
AL I IR LR R L ToE L. AL O b @ RN £ 175 Ty, #
BT, LlipkAERE Il KABOBROBED SR LA T, RAROERD
HFEERDOBBRHUTHE .

a, A7 W R
CHLOAFORBEALTROBCAKTIONLI LG, K3 E@ITRLALI I REA
OREENCA% LBV L Thot, FOPTEH LRIRMLFOLGBORLEAGES LBV, bo
b, ERLMORETRADRLREAOECHFF B I LE—RMZMERTWEILETHY
CORBOECER, o0 F—yEREMALTHDL (H2-3). IORFORRALLDRO
KEHomsd, L, ITHEORFHETOFREMEIELTWLIOTHA I,

b, 8

CORBOANTIE, WAERLOBKTHER LAGOR > TV 2HKE 2 THONEL
fiotze ZOME, BIBME LU E Lo L0 BUFMORATRTHETS o 20 BHMS LA
BAOGHELEVEARLEVOT, COWEFEHOALOHELRT LONE I D IRFIE L
Ve LA, LHEFELI LSS, ZORBTRAREFZCERLTWAILEHITHE. £
DHPSFRAE PN EDoE LTL BRREAROBRETED ENIUFRLOERB LD
rEeBhha,



e BEBSFR

ZOBRBOANEEBELTOLE, BBOLLELVANSVEAREDITL, BIELETTREL
KHAFTE, ERARRT - BAAK CHEEAI L (REL Ty, KBRS EROMRTSHS.
ZOin, WEEARSLIBBTH-TH, MEFLETERLLBEN L BRI BRSNS o0,
PBreb TEF L2 THRLVAERTBET T BREND,

WEFTR, BREL ML CHiD G EANCERTHE. KBLEMTLE LV AIZHE
FEF TP LRI BETH L. AR AANTREA S L2 LMo TVAS, LirL
COBBOAFIZEMPSCHOGNAZLIZEN, HEOBRICEMAS { 5B RIE, LA
L bpi A SRALHRTHES .

2 EHE¥YMEER

a. WO A LR
A0IEMOREHMEOBRRT, AROM LRSI ELENF S LM HEARRBMEL TV,
FIZT, Ao S +RBL, Tht o Tadl, MSIERLALIE. ARolLls+
BhLEEANFLESTVRILAMEN A2 FTNOOROEEFNHLDLILBHRERFDE
OREEHT L0, BILARONBELILEHTHL. 22T, ARPLERITOS Y L—
TERELT, TOFOARORRN L EHHONELRIZT LB, FRIZEDE, ABIZIEES
2L EE L LGB ThHo 2. BEREUEESE Lth- WS- 21 - LR
THTHofe ACBELLIAMENS CHAN P2 WI ENBRT. 1KKEO 1 ~2 R0 KD
WA S L. CWE, YHEEE L WIEAE Lk B sk kit P2k LW e 14k
AGREECHY, 1REOIRKORELTHETEZOC, HBEREEOTENSE SH2. D-EK
22T, DSR2 % - BHREIK - SELE - LGR20E, ERSHERIE B
FEREI - LAERE L ALGRIZE - BALKES T, RHERBEORWMESE BbILs, A -
B-CHOBL MEOMEMBOMBEN] A bV ULEBSSALY, EUAOERILVOT
MBI B E L TRMER TS E MRSV, D-ERSOBRIZOWTIE, HRCHERES
Eo@mEMiscEoh T, AR RMoPM TR LARELSS bV FOMLS
FBAL DERORRE EHELTBOONTWABNTH-AELTL ABPSCRERRES
EREEROEREFo T ETHERLELSNL, T2C, SRHEDANRT, NBRENHIO
BEIHEI FaL FYT DNAGH & fio e

b. DNA gri e & R Ao BN
WELBRIZLZAMOHEI b FU7 DNA SHORKEEL, HIRIZELHohTwdE)T
hi. TONFEERLD L, DNA AL - 5 SR AAEEIZR S DNA DN Ta s 4 7 I2TH
0, KRN ~20KTHol. EOPTATLY £ 7102 8WIK. ¥4 7162 THKLEEL T
NTVA. I FIXYFUTDONAUBRERTOT, COMBOARRIESIRANTOY L THE
VIE, COARBIZEBRERIITAANSVIEERLTVS, —EMIZ, —207 -7 T
NTEELSHEL, Fh—20n T UYL SR B ABS PRI EE. AQBAD RS [H
Wl E¥ZoND. TOAPLRLE ZOMARRORML PR LRI RETEAL
AODANEL D BB LTSS E b o T LN s,
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LarL, nTo g4 LI0L16ik, SALTAHFEERTOROT, HHOMEO L) LWIliH L
Vdk, BIT, AT FOLIGHED LS LT A rERBE, AT Oy {7101, WH
AROSN—TOERIZIEE - B BLE C B LEE - ToMOBRIEETHS 1. ¥4 7160 T
BikQ, CHRCIME -CHOLMIZIMAK D-EFICIRBET2, oIk tat, S0k
AILRBE, ATOY A TI0HFEBOPLHBRTHTO Y { 7160 CHBOPLHBRTHo 2k
WA, TEaDbS AREOPTORETRSELY. L bnTos L 7I0L16O =208 A
HEOHOPLAEMERT V- T Thalz LR 202,

LU, S F IR O Tl FR A E TR T RIHEAR NI b s P T
DNA G & 47w, MO BRE P OLERESN TWs I L liLAC End D Dty
BRI EHGEEF L R BN R, Pel b oMo ARRICLs R BADN
BMBEO L 81, ZOHFMANGHTRELVIEERLTYA, TR EMKE, HIZALLE
ECORBIZES LABE, CRLEERTR—DORANPLEL>TVBIENGFhat. 2612
AEBEL, ATONELL I EROBOUEESB V. BDBIZ20 T, R LTENIES
NTVLHIEMS, WROFKOBHE L TERSATWAZ LGBV AV, RElELAIAS
OBWEDWIZE, BARPLTRISATOIHFIAS Y, RO LEBALOROTRESHE,
DNA oz, Bofd L) BLEtoRdCr2boTRAVPEVIEHEENFL
EFRFRL TV AN,

E )

HER, AMRERRTI O ORBETEE, ARBEXEEEsTHELTVRZ R
L, COFLEFHVUREEFRTOTREWALELL, 34, ARORFRBOAZ LY EOS
LRV, BT, ANBONELEDRLCHMNSSBE, HI I FY T DNA SRR
WL ZORE 2LONTOF L IHRENDIEXTRD. BALRAOALDER LT/
kNGl SHOSMRENLROBAVETHLODEI P L ERFIL LY, BRO
DENFVDHLIEERLAL SR IBRLBL LN, —EORELPLIIHKETRTVAEZELN
L klroi.

Lat, ZO%EIR. BLLLFBICALILVTESS, EFCLHITTRLVGERIZREBILT
Wik Bbhd, TLTADRELZEOREENS G, LYBROEFRFLH LV L L MRENL,
AHBONELISWT, $XEASALRENSVY, COMELHLT, RYBOHEMED & 20kE
PHFS AP RO A OEGEEARPLSHEMBL I EHTALLES,

ikl, SheOAGEOBE - RFHCE, BERAE - AR B 8 FMAK  HREW
KERUOKRABAUHOSL Oh 40 THhE B LIZEBVLES.
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AB1 (#1/3)
k BHEFHER (4X SK- oiliiit) & AHEFEHEER (4 sK- 3#MHt)




AR2 (#1/3)
x: BHBRFRER (4K ] SK-16EHtt)




AR3 (#1/3)
X AU FRER X SK- il t) % AMMFREHAR (4 SK-50iEH L)




BIAM L) o HEFEER (2K SK-287:HHL)




AR5 (#91/2)
L BHEFTHA (3 Sk-8iftiiit) HL: BHEFTHR (SESK- 5#lMEt)
AT BUEFTHER (4X SK-5180MHE) BT - SMEFTHRA (2X SK- 6ilMHL)




AB6 (1/2)
L BHRETHE (4 SK-30:MHH
AT BURFETHER (4 SK- 0L t)




AR
L HRETHR (4 SK-168EHL) E o L AR (4R SK- 8ililtt)
AT aMREFTHRE (4 X SK-50MMEt) HTF: ZEEFTHE (4XSK- 3iliMit)




A®8 4/ 5)
AL HRTHE (9K SK-19G#MHt) FE g (4K SK-40:8 4 H L)

x=F: 5 ) b FERR (4[X SK-7eE ML)




AR /3)
la TELR® 1b BHELRE 22 AHEHRF 20 RMEEHER 3a AHERR

3b BHERR 4a LHEXRE 40 BHELHARS 58 wHAES sb BHAEE
AR OB SK-241: 848+, Ldama 4 X SK-168#E L)
(BRI 4XSK- 9t t)




HiRABRSE L bt A& O DNA 47

Bl
U B A A Be A S O R L R )

[ERHTS

HE SR o bR S0 MO MBS ANSBREENE LA R0 0REFRERE
LrdBHFELEaTHELAZES2S, SHOMBMERLELII OO E LS LN St
FIT, WIbaxyFUTDNAGFHETY, ThooAGROBRRENGMMITEILEELE
HHEEHFX

R RFRED L OTAME L DNA ST O S L. BA - REAOHRIE, @ ASEE, *
WAZBETH 720 15 - LOWFIE. BUB0R% 26, EHANEBME TS 12,
EFhERBEEIZ2VT, BFFLRAEFES > TFLELTRALE (K1) &8, FHCRDL
A TN A O, TRER e S A SIS L, BRA -T2 LMl
¥ 7 UL DNA BB X i L UV BIBHEE7 v, 32 7 &I 3 LT BRI H 5 BT
DDNA #BrE L. WFOBGHE, BRELBEF (A2 Ay F-TUBHLAHR FroLFyL
THIROE S & FRFHOH150~200mg % #7:. MEFOHGE, 7220 FY v THRBMHE
L bircth, MBS LI 20 R0—F LI THE##300~500mg % ##7:. Ancient DNA @il o>
F kit Yang et al. 19980 3 g & WA L 72

WoONDNABMBE® S b5l 2 F> 7L —FDNALLT, S +3 2 FYFDNAD
Hypervariable region 1 (HVR1) @194 bp (No, 16209-16102) % i % 3 7% A < — (Horal et al. 1989)
# M\ C PCR (Polymerase chains reaction) MR L7z, THhHE7I 1A v —OWERMIX FRROMY) TH
;1
MT1-A:5 - CCCCATGCTTACAAGCAAGT-3
MT1-B:5 - ATTGATTTCACGGAGGATGG-3

PCR @ id 7 470 — 2 ¥ WS R I THIWO RS £ WA 22 PCR MM RERTE 24> 7
DHWMBL, ¥IL 2 br—F > AHEEHVTPCR EMONMALHERN TREL 220

BREER

AW S SAEEDRERT ORI L 22 BA - REAOARRIE, ®ARSHEEDS 520
BfE, REAR2MEES S SREHEOEERNOREICRY LA, T8 koWRi, BHEE0s
3 HISEE, KM 2IMEO ) B10ME, PERAR B3OS 5 138 o HIE BT OuE R
Lt

BohzERADS, MR ERELTEETHINROERERHL, 2onTay 4 Fi2qh
itz BENTUIAATOBREOMNRER2IZRLE, TLENTOS A TOHERMEEICRL
725

FENTOFrLFOaE, K70 F L FINESHEE. HTFO ¥4 TI6E T REN o Tyl hll
Honryos L7 1FLE20ETH- 1,

==



NTOF A4S0k CHERD EHF 6 OR, TR GO T ARHAS (BICHE) (EH2003)
RSN T O B S (B (EH2005) CHR-SP=Twd. ks, ShoBBiiswe
Thbob b B (nEENFoTHR, ATy 716 LEERNEZH2 L0k, KRERFED
@ (ML) (Shinoda and Kanai 1999) L il r itk HECTRodb-TwE, nTusrf 7
0L LEBRFEHFSL O, FANAKTR S 5Twa, $72, DNA #— ¥ ~—2A (BLAST
FHOVT, gn70s A FTEMLEERATHOMURAODNA R REL 2. 2OHE. FEAED
NFOE L FRETITIZELABRE LD Thatzs, n70y 477, 19, 21, 20RLAD
DNA @iz d & 6 oo 2o,

33X FUTDNARBRBIET26000T, H—0lERMEF Ty Wk ERERIC
BUTHHRMESHLTEEXS L. L Leds, SRE{OEENFTwinToy £ 710k
16, RIHENCZLELALNEL0THEIENG, BRIIBVTOBMEOTRIENSD L —
BIZRELZV. COZLENTUuLZ L 70BN ORONTOZ A TLHELRI2DP2TVE
SEEREbETELLLE, FRHOERP LT TR, HEAANORRAHE0 TR0 LRERHD
BHTHLLEFEA RV, £, BRNEZS2VWTE, ATO7 4 TS LIS MER T EL£20 L
FIEAA L THED KM PT B LI AMIEA SN A Do 2T Ed s, RRNOFEO K55
EOBFKOMBRHF MRS EvaoZ bbBOBR Ao/, LALEAE, SAOREETH
EEALAE—BOMELSIZX30050T, SHRATICEDT L MESNZRE Toh oM
HANDTHIE LR EATVS,

HEARBBONTO Y { 7OMERA (N1) 2H3E, ATUs 4 710L165 2 HENFSL
A, TSN Ty L IHBECHEELTVD. 2O i, 9@k PITHEENE L Loy o
TEFLTOTRREMOMEERL 2 LHEMOPERIE (Shinoda and Kanai 1999) (H2) &%,
HopliMEsTwd, NTRILTOELIEEGVRRME LTRI AT £ TEWE (h)
(Nei 1987) THLTH2E, HERRRBE0U0TH -2, SOMIE, DEHIRO06ME D L,
PHELORTHTH A WAOML Yy REHAE (FEH2005) (F3) D0923NEBL T (B ).
oot HE AR OKH RO SREN B ol L, SE ) BRIZBVTEML IR
EHoTwhZ LT, BEOHErERHEOATFO 8 { TERIEOME 21, PN
THhol:Ibih, MALBRDPOELOANAPRALLRRICEZLDTHLEELHIEHNTE
Zo W, HRAEERBOEMGERD CHT 2 EMOFESr L BECRPL TV AEHEELS
NCVBH, FONTOY 4 TEREOMS 12, TOMOKBHIIL o TRA LM S DA 4 4510
ADLERRTHLLEEZLZZENTE S,

BhUK

Sl Fiof BRI P FUTDNAOI(—MOHMT, Lid HVRIODMIERT) ERKLE
FEHW LB, FE, MUATOF A FTHoL 0N, KRERLZMUEAHAPSRELZLD
THhotMENH 2. oS, KHOBEERHTIRCE. ~7oyrs7Eh L EOHERH
THENTO YW —FT TR LLEFRVEZRTWS (Yao et al. 2003). SMENFHES 5070
Ih—TRPETEI L LT, HEARBEBOP AOBEN RS LIRSS ELS
ND, FOLBIESHE NTOY V- TOFHIZMbL 2 32 F) T DNAORE L HROEER
FAMRELTWERWEERL TV,

— 602 —



WIZ, SOWHE DNA ST Ich A ), BILEE § R A oM A SRR O R bt T
VEZSEMeALETY, £ REMECESL, ATER SRSV AL ORI R o
B gL T,

1 HEMH2005TiE. HVRIL HVRZOZOOFROBEREN IZE-TTHTOF L THGHMENT
VLA, SEOERELEKTIABIZHVRIOBROAZREL TS,

Eiliib-a o

6 L1 R — 2003 T 86 W2 Ml o H LSS0 1 M A 0 DNA 34 ) () e CibR & & v — A4
50, P201-205

WEHIE— 2005 [l A 3O DNA 77— 7 X— AR L 2O ERIBEF20IE] CRREERE
FERWM S AR PHESFORTHPIAE - FRETHEL WRREE - B2
O RMERCE . P188-193

Anderson S, Bankier A.T., Barrell BG., de Brujin M.H. Coulson AR, Drouin ], Eperon 1L.C. Nierlich D.P.
Roe B.A. Sanger F. Schreier PH. Smith AJ. Staden R, and Young LG. "Sequence and organization of
the human mitechondrial genome” Nature, 290 (1981) : 457-465,

Horai 5., Hayasaka K. Mutayama K. Wate N, Koike H, and Nakai N. "DNA amplification from ancient
human skeletal remains and their sequence analysis™ Proceedings of the Japan Academy. 65 (1989) :
229-233.

Nei M. (1987) Molecular Evolution Genetics, Columbia University Press. New York. NY. USA.

Shineda K., and Kanai S. “Intracemetery genetic analysis ai the Nakazuma Jomon site in Japan by
Mitochondrial DNA sequencing” Anthropological Science, 107 (1999) : 120140,

Yang D.Y. Eng B. Wave ]S, Dular J.C. and Saunders SR. "Technical note: improved DNA extraction from
ancient bones using silica-based spin colums™ American Journal of Physical Anthropology. 105 (1998)
539-543.

Yao Y.G. Kong QP., Man X.Y.. Bandelet. H-J. and Zhang Y P. "Reconstructing the evolutionary history of

: 214-219.
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ALK 101 3 LT
€ SK - T
S SK -8 3 ;-:'m: BTl —
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66 ERfEA, R
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131 KHRE, ZX
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13 ]
132 3
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3
105 ]
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11
129 40 [LLRCLEES)
136 BE-EF | b B—mEi
i FE T
131 EIE 3 FLT]
154 :
140 - 3 PR, 3 —HE
106 - 12~ 138 A S
5 ] fiS L1
142 - -5 PR A
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124 i L W
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#2 #nTuF4 TONR

laplotype [ EWEEY [ JIr&S | rwl [ Haplotype [ 8¢ [T
§ z AIRSK -0 | W | ME-EF - O~ EA
129 SIKSK 110 | % A0 3 4ESK 56
Z a 45K -5IA | - 5 il 12 - AESN -8 | & B
3 un [ &+ i il 4K SK -~ 49 1 ki
4 % x A% = AL SN -2 = 15 =168
146 OILSK -3 | B # " 17 AHSK -1 W i
5 5 HXSK -268 | W * i 3 Y
[] 145 GHSE M2 | & | @fEr - 12~ 13d
7 L 4K SK 370 “ 208 B » Lok
B = = A »
% 1 ) £ B
102 = L3~ 17 16 )
2 & 0@ TR »
2 u nE =
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i ® L] EF 7 -
2 ALK -8 | W PE~EF 18 2 4I{SK - 178 »
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153 27 | - 2 32 AESKE -2 | don
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BXYES { TIRNUEIDG:, TAE P { 7MW

1 ¥ 4 76iShinoda and Kanai 1999)

L e & o /R INIH2005)

FHl ¥ £ 79( EH203)

L8 2

IRACT (Anderson et al 1981) & M@ L TERSH o 28T LR LTS, —HLE—FTOTOREL,
ERAPHIMENSI X F YT DNA OERENOES 2R LTwva. TOFOFBERTOEELRL

Twih. BEADHGFE. BRI hho I EXRLTVWED.



HEARABOBMRE (20045 F)
RN, - RERET
ZORBEONAFREOMETHBEN ML, TOAFR, 1 XL HPERTHY, ol
=7 k) - TR P EFRONA. SITR, ERGOMEAFLTRIZIRL, BEEE~SZ
beta, &8, ZORREAMTELHLVRNHROBHEH L LB LET,

. 1R

A2k, WEFTHLLEL, P2 LLBRKTHD, TORICHEBO TR HMELTWE
OTHPLL LbINGHEENTVI LB bR, 1 RFORFEILE o TUETEHE LT N
EHEyaBa¥SE. "7 ko T ETLMER,. AR yvoRELLIC kTR LA
B, TREOPILE, FHREOAWTYRSAAMESARAEIATEY, o TRAE
EhbBbnid, TAEHLT 16FELioThET288E, KRLSATI8SINAL
Bbhatt BRERLCLRETHET2MELHD,

{20KEEE, AEFORFRBEOAVERTRES L, ML, 1 XNMlOSIKSK-20HMH -0
BT, LERTHONESHLMELEEL TAD EHTem L4 - . ZOBREOFERR, i
BEOMA (R by 7) FHEHL, HMASTLAMCHCBRIBMLT Vv, COBREALOMIER
EiRRL), AHEMBEVELIES AL Ll WHARKCAECELL BRELDERROK
BERH-TWE, SOXILZA7O(RE, TOBROEETLRLGN, ZOMBTR—-AENTH-
ZEIRDNE ERRKOPERBIDEILFATOL 2H VO E Ltk

2 9%

TR IRFSEELE o THELELBHS L, PR Eb2ERFBELTYD, EOMITRT
AL MM, Pk kb RAAEERRIEMETHD, TOEMELD L3056 5MOkK
B IO & OS5 EE L 06N B O E R L I5RMEE BbR B BRI EAS S D,
RBOAEHHLERT, HUFUETELEOTE, B5H, BIHCTHD, BEEORRTY
HATS LS LM TH o D SRR BT B &, 106~ 131em BB & 2 o 2245, 11046
120cm GOANEVEENS V. LEFHORRERD L LEFNESH 2TV b OUIH F A REL L
THFINFITHAELETYDRAE, 2O9TOROP I ERERE 27 20 LR A0 E
ERTO BECETHYVOMESRATERESEL LS.

3 TOMOMILBE

EOMOMP T, FT - GH¥ FTRLI - SH ALYy LD 2 FTF 20 =T
FyFY - IXFFFYAEHFBELTOE,

A 73R 7P TRELABELLREDL /2 TCHHETHLEREDN S,

FIE, ARZEATELR, TRTOREELLETLRABEREZIEETHE, P2 >N
DY OBAHF AN ELTV AR THE, ZORRYLHFFHFERTOLLEEAGNL Y,

ARARDEOL NABOBFH L HAOETHY, 7Y FHRAREINA—- bR EoKBOLO
OREA S LRI A - PLOL OO A SO2HA R SR, SRSIEEO BB

—B0r —



LLTwRWOTEEL(FN 770 —BFTHA .

4. RE - AJ

AKELHBEBI I MATHLTHRY PN EIXFFFIEIAy7ID3HE=7 F ) BOg
THLABO vy EDRIFLARGNIDALTHE,
BHTRTAMEAZFAH - K2 H 2, WAWOKEOH 2172 0FFMELL. 20
ILHAROAROMIERHELE ChooABRE FPRRLALOTRE, WSh0EAFT
BBRIZRALZGOYHD 6 Lt v, @0 E LTRATOWH LRSS 2w O TRRTH S .

LD

COMBTRYHFboL S, ROTAIAFEV, 729 FF -0 Y REIRTH S,
SOLICHBESES AL, TLYVESIRDAFSVEVI BHL B HOSMIREENLHED
Smakl dBbhte. BHRHALALE, COABIEEEHOLEEI ET-TOLEHETS
b FOLOBHRISEL, BELZHTWASELXEMAOHIILTEN, RERBIMLAILT
EAMEESATVWD, SOLIHOPT, yvREFIOFRIZHVOERAOTHASS, T2
RELELGAHLEPOHFRFIZEONAOTHES . DECEXZBWEONRIE, EEVoHEw)
Mo H@Momii: LTHE S -EFOEERTLoTHSL S,
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