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B WF CIEROE BRI

IRWATE, REEA, N3
(RBRAAF R SCF I R
1. XL®iz

HERIZ— 2Ok E RO L HZ b, BlE-TWS, ZORENT, Ekohliz, EFINE
WHSRAARMIET (AR £\ 9) ARV L FCET OB L LOERT A T
&5, CORSEHBA F T HIERBEEY £\ 9, KBRITIL, HIBRO R LRI 2 v S IR A
WTHBIz0, Wi HREE BIFE LR OIRIETH S, HITF 2900km LR HERO PLLHRIL DL
LERER, MEUEHEOMGRRD Lo TWT, B, MR LOMES 2000~5100 km OFHE &
FEHERTWSIRA T, ZOERYET Tk R >THE Y, Eha ek DI AEES 5 MR p
EWBTHZ LiIC ko TREL, BAICERNSNHNG, TOMANS &> THREBSRETEEVI AD
=ALT, HMBASHRESh TV B0 THS, ThEMREEY 1 FERE V), HEROBECLSA
fizihon % o V) o [EZSERH & AP ORI T SRR 4 A Bk IS e I B PR D BN &5 | R Z L Tw
BEEZLHNTWED, LidioT, HERO BIROMER = 3% — L RO PLBOBT 3 F— %
BLAEMNE, ¥AFT (REHD SN THERBSMHShTVWB I Lizhs,

Hiz 1 ~3%RES TN AR @RICRD I LATE SN (3, AN DR
$KE (Fe,0,) kL (Fe,0;) THHN, W, LIOF & Akl BENbot, F# Rk
i ((Fe,TD,0,) R°F & wifkdlh (Fe,TD,0,) ThHHBEHE, LA THEELL LR
i2f 5 b, FhEROBMESOMREICEAOREICET S Lo TR bhTLE S, =
DBEE %5 W& % = U — 4 (Curie Point) &1\, BESKELTIL 578°C, HEkELTIL670CTH S,
FHDERRIT L ¥ = ) —HLTFHS,

AR SR ToRES B A SN 2 ) — AL (B E o ToilE) (CETHAD &, HURE
BICRHUR (ZhEBELV D) DERY, TOLEITHER L TW A HERBEBO FROREL & 185,
Ok & TSN DRHEA BIREREL (therme ization, ML T, TRM) &I
5. HEEA Lo Z O L S HRRRR LI R OB T 5 B I RA SV HIAOE THhS L
WaTEW,

FHWBFCIE SN TV SRS T B OLR (RERHE) 2REL T, HHEasE
D BBEORHC E T T, BREROEBORT 2L, MR EE T 574 Bk Rk
* (archeomagnetism) 113,

HRRORERE A5 SRR, SRR T MO R A R L T BN A D,
X WIEREITV D &, (IR LEERRATTDR A ROBAITIL, BAER ORI E TR SREEOR
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REAOE S R EAMIECIE, ML ORRBE LT il RO MR T (2 i 5 2 L Th
Binb, ETRONCKEE 2ok La, BN TEO LS Rlillid L2 T e L <D Z &
HEEL 2D, Fh BREOEH BRELTOAEE) . LT TO TG BEBRIBHE R A L T
WA, WEERERICHE LY, BIRILEY LT, RABERLUBRIZ X 25 o TOASE A S0
T, BUEHIHEHD SR <& Th 5,

MR O %38 HIBE SRR DV THE, H - TR A e & L 7o T M SRR R & & 0
T, ORI SR (LA E S (W + R, 2003), FHEEICIEH Eh TV A,

FAME S AR OILERE BIZV T OE THBENEL. MYMcoEs, Tebb,
T 1+ 2 BRI KO 1+ 2 - 3HR (RREIEAS. 1996) . TREMA 1 - 258 (AR - f2rr,
2005), #EMB 1 - 2 - 35H (KM, 2006), HREMC 1 - 2 5% (LMIZA, 2006), >
DAL - 2 - 3EE (R - #241, 2000), WIFB 1 - 2 - 3« 4B (AN - 3L, 2008),
T2« 35® (LW - /NEE, 2006), WHUNER (R, 2007), A4r2 -3 -4 - 6HRAY
2D,

2. FiREUR R

HREEI AR~ R RO M > TRo L - & VRRINTE B L5 4, REMOp-< 0
& L5, 20 &5 Ao Bl A Wik fE (L. (geomagnetic secular variation) &
W9, HIBEEOTMTEEINIC X - TR SR - (RA O OBMMGERE, 1 6 IhRPEEE, %E
0y Frn s Y =y FTHB TV S, AL 400 45 0 ORMRIIITIGRE LD & B
BB ED-TEY , KIEBEVRREL SRE, Ll TOEEBMME. botRVEDELL,
Z OB TIRENEEG ST R,

WRFRD AR, O RORHS £ Tl o CHIBCROIERONE T &~ D Tohic ik, EBEA
T W MR TFEICH SRR By, BHBEEME > TR SRR e e & iR
B BB ENIAGEEL L KR B2 Hic, B iRk E 2L (archeomagnetic secular variation.,
#7=IL, archaeo-secular variation) &4V,

Ui - ALRRHL A 5 AL 5 PR H A ORI L OB B IR IC L - T, il
2,000 EROFEEMBEACER A LI L M<ohTEY, Wl A ARICBT 5% b Sk 2 kil
# (Hirooka, 1971, 1983, 1991 ; KM, 1977) & LT, HilbBEMMEEICAR S TE R, &
BFRCAFRROBE - O PREIREL A IE L. 8 BB 710 % TR o % e R A (i - ST 2
ZEICEoT, HSEBRHICERERET D Z LR TELDTHS,

FO, ALBRMST (FEIF - H)1 - W03 BU TR A ) s LUK, MM G -
MG A P, SR - LU - SO - AR P L) % EIRER T — ¥ DA
W, BRER, EHR (A, 1980) 5 XURHGHRT (A1 - g, 2008) &t UK AR kil
AEREN, ERMEEICHEh TV,
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8. HiTHIBEBUELORRIR L RliE

FECHEIEL - 2+ 3BELLENENR 12 AT o0EHHBAMEARRLE, 1 5RoRE
WL CTI411~3422, 2 BMOE L CTB431~8442, 3 HMOM 513 CT3451~3462 THDH (5
43), ThBEET, HIREICHNoRERRRTHD,

PB4+ D BB L & R SR OB E ORI 2 M DO TH DM G, W
OFHREORENKE RIS S, LL, BRohWRCRE LR LTI B A0n
TR COY 7Y T, NI, LGB CE BB A R LA B Ay,
oz D FA—TF HRSL LRI, AW CERD CHWR@mMICTEmEEY . OO
LEOEEALRIE L THLIRD FETHD, TOFETHERV L SHE LTV T pEDRVO
T, b BT L BRDhABSERMB L TH 7Y /B I LISTE . A EIRIICRBED
LR SRS,

TEHBEY 7 OB EO FNEROME ) Th S,

1 P, BRI X < S8 TV SIS LIRAT, B LTRIT28E (ZELK) oY
ITHEE M e mOWAIY , ZHALKBSOERRERE S MY RS, AR POREHREEHME
BB HRAE, BRI PR O TRIBT 5. MEERCRA, #rE< I, B
AR ORABEY A TV A RS S Y | EH R BR O A RERVBENLRH LB TH S,

2) KUVC, ZHOKTE AR EOEMIAT, S TRAVE Sz L, B
BOEAHEHELOREIZOE, HemMOT A IRHEM LT THEBEO ERICEi@E o< 5, %Ki
MOFEWE T DORSELREHOMD O UNMOPIZ S G LAAA THMT 50 L, HTHTHR
WAL & Bl A THREINEES 2206 TH B,

3) AEBEE-LBIC, TAIRERB LT, AEEROBAERER (Zhi pitch L d) ©
Frk OB (dip) % EMBAGUEHRRAICHcEoE S is V) / A—4%— (Hirooka
1971) CHIY, BRI 5. FIWEmICE, £OmOER (strike) LHEFHFETT3MLR
FHOE B4 Mk~ — b —CiT,

4) 1 AROFEE RO TR CTHED I R S T,

5) BURHOMEEIC b AW AT T L%, 1 B8l k3 iciEcals,

WHOKE Si2pdboT, 1EMS D 20k 5 REEEE, 10~16 BRRL T, SRR
BB,

Fbfto BT, WRRIICR S TV A HA 7T 3 84 b 12, —ill 34 mm OILHEKIZE
Wi+ W%, WSS A YEL F - b o2 —2 WML, YIFEICREORE, LT
ARV E D ISR TR,

pitch @IFLIZZ Y J A—F— (W2 Y ) 2232) OBEHERAGTROTVWIOT, Bitek
I L i o T B, LIedio TSI 5 Fh T A A EIHRh Z b DIZ 2 TV S,
FOEhoffi, +ibt, WHFBITEY 2 BIEORMA ZRbRIER BV, BRIz, [E-HHEp
DT 2000 00 B AFBOMEMA AL RD B O I (B MM, 2008) &z, L0
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RRILTR 7.2 Th - o, MERROEREIORANIZE T OMTHIEL Th 5, MMBRB O «
BEEEL L bic, SR HROEREORAM LB 4 RIZBTF ATV S,

BEBEEORNEICRRBARRFICRE ST 5 HREFRO Y > 7/ a 782 e —Bh
(SMM-85 ) ZHH L, BOEH1MAIZ-> 6 i L& LTiE Lz, §80 = o T, @
ST TH DO T, 1 AR E CENECE AT (RTE) ORI 2 R ORHLE E
FHIENTES, LichtioT, 6EEEMETL 1 2EABHBEN, 3BT MATHIRE~Y
FADEZE3ESY (X - Y - Z) DERERE 4TS Z Eich D, Zhb 4 BOOTEiE
XY ZOENENOBER S L5,

R LB e 4 (R LT D B A OIS L - 2RI LA, B 2REREL (natural remanent
magnetization, KL T, NRM) &\ i, BefeHERtiiIc RS - Ao ki bln baEn T
WEBEHE, ThBOTRBHERS BT DICIL, HINRIER SR THS. NRM Ol
ERT RS, BRRERETT 5, WBEMEL, %, 26 mT, 5.0mT, 7.6 mT, 10.0 mT @
ABREEREL T, ZThbOBRFCIRKIEREL, FERICOVTBHETAOE L >& Al BB
B (RETHREBERE) 2R D, BREZ Lo, BHEMEOMAEEBEI LN LMILTMOE L £0
BAEAT, MLELEVRLLRDBMEREL T, Thilo@RBms L. 0RO TSRk
HineEEMRET— L LTRAT 5, B%02< OBAE, 25mT~7.5mT OBBETELE 0N
BbE<ih, £hiy EOBMTIRIEL &2 KE {A5HENE, LAL, 10.0mT *TileL
LTh, £, &30 AGPUEL2oHHMAIE, 12.5mT, 16.0mT, 20.0mT OB B
mL, BHERRASE B0 X LD £ TiliE L, ERER A Rk D, S EOBC R T
V., SCEREEYREIL 4 C 10mT BIFC, B L < THAL,

ZREOMEOPIZIE, K& <BEFABAND LORRLND T ERHEN, Thbid, RER
EHEHR I E DS BT oy, BERTTHOBELAMIAIA A2 2 (] & TR T L o0 g 0
H b BRI HPORL AR LR bD L FEALNEDT, 0L I ARBOT—#12
LSRR J A R b B R B RLOBRIC 1R 5,

T REBL RS O IR 105 L ORI 2T S o DREERDT AT A—F (T4 v v —D
(A ags &, 74 viry—OREREK: K) £HEICLoTROS, @7 4 v v
—O#kH% (Fisher, 1953) %M 7=,

ags 1E MEIC Lo TER O TFERHE () HHER SN A MO HN 95% OB THIET S
WEAERL TS, Fiul, 5%0OMRETIOME, LMD Z EEEKLTHY, BE0
KESERTNFA—F ELTHWORD, %, RN YR HEMO TRMTES EL £5
LOTIE, 2°BLLTOME D, BEHEK (N) 23125 L a o0l (55) s <hd, i,
Kit, BEHESOZ Iz b b, e ORBOIEL Y& DREERRT AT A—4T, £LE00
Ly kEniichsd, L<ELESLTRMTH, 500 LLEONTE LS,
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3. iR RIE DR

E BRI L - TH LNl OREHZ ST, #ROFHNRERIOBHLITH (R L RA)
LRHEMBEA N 5~19 MISREN TS, i, 5 20 RIZIIAR D LITRS Bhi- LM,
RS L UBEOE L& 2R TAT A—F (ag, LK) RENELHLATHES, @
— R BERIR & NI BUEO IS OB b R E < AAh BT E T RER P R BN S
AWEL, FO LI RBREHIN S ORE CRAEF AT Z L2 RET 20T, UL RE
AT BECERAT B LIZ LTV D, 5 5~19 TR SRARBHIL* BB Sh TV 5,
Fi, W20 PO wN OHliZ, SEHHEICHVEREE (n) LERLUAREHEE (N) olTh
BOT, Thic k- THAShIZBREH L b? S,

ZhboRERD L, WFCHERETE, 1 H5MEE L EVOLVBHELENERLTHSM, 2 -
IR CRRULOIE B DERREWT ENDMD, LT, 8 20 RTHLARLIIT, 1 HHRTIRR
JOEMREBPE (7.5mT) Ta .48 20°, KA 507.8 &40, KOBbOLEVE&RLES, 2%
MBLTIBRIL, a M EREN 500k 41°L7Y, WROBLTMLE LT, ARVIELOE
MRE, PFThH, 2HRTH, BB 12 ERERE & B LR SREEH LTS L0 48
LadannZ Lk, BF LTV D RFORTSE L OREA Rk E (RLEhTVH Z L BRL TS, 3%
BT 12 BETOREOBPICRE FTHARMEE RO LoD -t RoEilBEE T KD
5t 100 0 L2 HBRET, e ORBORBEFFMIMYRE S ES20TNS Z LRS-
Too 2HMTIKA 200 B TIHDH, THITPEHEE (N) 4L %L 20BN LORIT
NCNWBOTHRTHY, LA, TNTH 200 BTLARNENS Z L, HboEMtkENI L
ERLTVALESTOW, 2+ 3EROIIL2&BREVEBILE b biuags, BOBRED
SAEROA L > TRV DDA SHOEEE 52 THH0hbahaw,

4. Hi MR OHEE

£ 1Bl ORGHTHREB IS O & NGNS OB Ok E B lRIZ T B v b L0 16
HTH5, ZORNLEERBEERERETD L,
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A

R B MEE 5

WEC 158
#EC2HH
#HEC3HH

12
12
12

CT3411~3422
CT3431~3442
CT3451~ 3462

Lat.: 35° 02° 17.3" N,

Dioga = - 7.2°

Long. : 136" 56" 51.0" E

WAk WFCHEMBEDHRE L B i B BUEHE S & BUB S

BEES WA RA L2142
CE) () (X107 Am'/kg)

CT 3411 2.9 60.5 4.00
3412 9.6 58.0 4. 65
13 5.0 60.3 3.26
3414 9.2 60,6 1.91
3415  15.4 58.8 4.30
416 6.8 BT.0 9.23
3417 0.2 59.7 4.62
418  -5.8 59.1 5.70

* 3419 18.9  49.9 10.7
3420 311 66.2 0. 297
3421 -9.8  63.0 0. 990
322 9.7 620 4.27

* 74y vy —ORHIHROBRICRALELD,
R MWEC1HRONRMOBHEMER R

WEHES WA RA B E
¢ E) () (X107" Am'/kg)

CT 3411 3.2 60,1 3.7
3412 10.6 57.8 4.37
3413 3.9 60.4 3.08
3414 7.8  61.0 4.58
3415 148 58.8 4.03
3416 9.5 57.1 8.861
3417 0.9 59.1 4.42
3418 -4.7 59.6 5.40

* 3419 18.0 6l.1 10.3
3420 32.8 61.3 0. 257
21 -39 611 0. 908
3422 8.3 61.9 4,01

T Ay vy —ORKEHROBRICHRALELD.
WOR WIFC1EED2. 5mTiHBEROBLIERR
-50-
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REES WA kA ol A 5 E
¢ E) () (x107" An'/kg)

CT 3411 .9 60.7 3. 62
3412 10.7 58.2 4. 30
3413 .6 61.0 3.01
3414 9.4 60.3 4. 50
34156 15.2 568.9 3.87
3416 5.7 517 8.30
3417 2.0 59.8 4. 36
3418 =6.3 57.8 5.22

* 3419 19.5 49.6 9.91
3420 26.9 59.4 0. 209
3421 -8.6 61.7 0. 850
3422 12,4 63,1 3.70

* T4y - ORRHERORCHEALAELD
WTHR WFC1FRO 5. 0mTIHREROBLHERSR

WEES WA KA e {30
YE) () (x107' AnVkg)

CT 3411 60. 2 3.47
3412 58,2 4.12
3413 60. 6 2.86
3414 60, 6 4,36
3415 59.4 3.72
3416 57.6 7.96
3417 59.2 4.07
3418 68. 2 4.93

* 3419 50. 4 10.1
3420 61.9 0. 169
3421 62.0 0,793
3422 62.9 3.40

Ay —ORNHROBRICRALEZLD.

R WFCLEROT. 5mTiHRE OB LNERR

Bl =
W2E Wi CATERE



RE®ES WA R Al 3 5
B ) (X107 Am*/kg)

CT 3411 4.6  61.3 8.27
3412 9.5 59.4 9.94
3413 3.4 6.1 2.65
3414 8.9 60.2 4.17
3415 15.1 59.4 3. 60
3416 4.9 58.0 T.76
a7 1.7 59.4 3.82
3418 -2.9 58.4 4,57

* 3419 17.6 49.7 10.1
3420 -15.4  64.1 0. 140
3421 -2.2 61.7 0. 746
3422 .4 63.2 2.83

Ty —OHEHRORICHRALELD.
Mo WFCLEROL 0. 0mTHIBHEOBELRE R

WEES WA R b i
(" E) (") (x107" An'/kg)

*CT 3431 -154.5 23.8 3.38
3432 6.4 60.4 L.28
3433 0.6 60.7 1. 67
3434 0.7 B9.2 1.94
3435 -14,8  66.6 0,478

* 3436 17.6 -24.1 2.18

* 3437 114.9 -3.9 0. 516

# 3438 108.0 41.8 0. 906

# 3439 -129.4 46.3 127

#* 3440 -114.3 -35.0 0. 499

* 3441 -126.3  AT.4 0. 561

* 3442 -110.3  27.9 2.10

T4y r—ORNHROBICRALELO,
B10E #EC 2 5HONRMOBILIERS R
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BOBES WA (RA 4t 3 E
(" E) () (X107 Am'/kg)

#CT 3431 -153.6 23.3 3.31
3432 5.8 59.8 1.24
3433 0.5 61.5 1.67
3434 1.6 B57.8 1.89
3435 -18.1 6L.5 0. 458

* 3436 18.5 -27.0 2.26

* 3437 1113 9.7 0. 540

* 3438 106.6 38.1 0.871

#3439 -114.4  52.6 0.962

% 3440 -116.3 -41.5 0. 566

* 3441 -57.3 444 0.524

# 3442 -111.6 25.8 2.04

¥ T4y —ORHHROBRICHRALE LD,
Wik MEFC2HERO2. 5mT iHBkROBLRIERSRE

wRES WA KA B b5 1
(" E) () (x107* An'/kg)

#CT 3431 -154.5 23.5 314
3432 3.4 59.2 114
3433 0.0 6L0 1.56
3434 0.2 57.7 1. 82
3435 -13.1 56.3 0.382

* 3436 18.7 -30.4 2. 36

*® 3437 108.6 -18.0 0. 547

* 3438 106.4 341 0. 820

® 3439 -117.1 61.7 0.943

* 3440 -116.3 -47.1 0. 557

* 3441 -57.3 28.2 0.515

* 3442 -111.6  25.0 L9l

74y Yy —ORHBROBRCRALEZLD,
Mizk WFC2HHOS5. 0mT iliBEH ORI TR

<IBBw
W2 W ClmeE



HREES WA R AL 5
(" E) (") (%107 Aw'/ke)

*CT 3431 -153.9 22,5 2.90
3432 2.8 59.8 1.02
3433 -1.3 613 1.52
3434 1.5 58.2 1.71
3435 -10.0 52.5 0. 348

* 3436 18.5 -31.7 2,46

* 3437 107.6 -22.4 0.576

* 3438 106.4 31.4 0,795

* 3439 -118.2 43.1 0.713

* 3440 -118.3 -49.7 0. 563

# 3441 -136.8 36.9 0. 388

* 3442 -110.3 24.3 1. 86

* 74y —ORBHRORIBRALEIbOD.
WI3R WFC 28O 7. 5 mT MR DRALIER S

REES WA KA B (L3R
¢ E) (") (X107 Am'/kg)

*CT 3431 -184.7 21.2 2.30
3432 5.9 57.8 0. 836
3433 -7.3  61.8 1. 44
3434 0.5 §8.9 1. 60
3436 -13.7 56.6 0. 381

® 3436 19.9 -30.8 2.41

® 3437 108,9 -24.9 0. 593

# 3438 106.3 28.6 0.770

L 3439 -110.8 41. 8 0.638

* 3440 -117.6 -49.0 0. 580

* 3441 -122.5 27.3 0. 367

* 3442 -109.1 24.3 1.72

¥ 74y ry—ORHHNORICERALELD.

BlaH WFEC2HEO1 0. 0mTiHBEEOBILRIESSR

W2E WFCHREE



BEES WA R A 3
¢ E) (") (x107 An'/kg)

CT 3451 5.9 54.5 4. 44
3452 -19.4 54.8 8.51
3453 0.0 52.5 4.71
3454 -20.9 60.8 4. 10
3455 -14.3 70.0 1. 98
3456 -20.4 66.7 7.82
3457 6.6 59.5 12.8
3458 -2.5 60.1 3. 76
3459 5.7 60.8 3.08
3460 -10.3 53.1 3.12
3461 6.2  69.4 1. 96
3462 4.1 53.9 L 79

H15% #WFEC 3 FRONRMOBIERER R

MEES  MA R e
(" E) (") (X107 Am‘/kg)

CT 3451 9.1 54.1 4.13
3452 -19.9 53.6 8.53
3453 4.7 51.4 4. 64
3454 -12.5 59.8 2.86
3455 -12.7 67.4 1.78
3456 -18.0 68,3 6. 68
3457 7.9 57.7 12.3
3458 0.9 59.2 3.43
3459 15.8  57.5 2,30
3460 -8.9 53.3 2.86
3461 6.4 66.5 .70
3462 4.1 b54.8 1. 69

Wi6R MECIHFHRO 2. 5mTHBEHEOBLAIERR
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BEES WA R e
(" E) (") (x10°* Anw'/ke)

€T 3451 8.0 52.9 4.35
3452 -13.9 B3.7 8.03
3453 1.5 50.4 4.71
34564 -8.2 58.1 2. 87
3455 -11.1 66.6 1.82
3456 -13.9 67.2 6. 54
3457 7.2  56.2 12.0
3458 -3.7 56.8 3.48
3459 13.4  B55.1 2.31
3460 =6. 1 51.9 2,91
3461 3.3 65.3 1.59
3462 3.9 55.5 1.78

FITH WFC3SRO5. 0m T HRER OB LIRS

HEES WA RA Bl
C E) () (x107" Am'/kg)

CT 3451 6.8 52.1 3. 85
3462 -9.8 51.0 6.44
3453 3.6 48. 4 4.34
3454 -7.7 56.6 2.43
3455 -7.8  66.3 1. 55
3466 -12,6 66.4 5.68
3457 4.3 56.2 10.4
3458 1.8 B57.6 2.87
3459 15,7 66.6 1.95
3460 -10.4  51.1 2.05
3461 6.8 64.4 1.33
3462 4.2 56,1 1.69

W18 % WUFC 3HMO 7. 5 mT il OBLRER R
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193 WFC3HMO 1 0. 0m T iHRE# OBALIER R

HH&ES @A @ B e
P EY &) (x 10" An*/kg)

CT 3451 10,2 51.6 3.05
3452 -10.0  51.6 4. 68
3453 2.1 41.8 3.58
354 -7.0  56.4 1.84
3455 -9.0 66.6 1.28
3456 -13.0 67.5 4.15
3457 6.5 54.7 7.90
3458 -0.9 56.8 2.07
3459 14.4  55.4 1,48
3460 -8.5 48.7 1. 64
3461 1.2 63. 8 1.09
3462 6.1 55.5 1. 85

EeELED WREERPE o/ N D I on K Ey R (L i
G E) ) () (%107" Am*/kg)
188 NRM  11/12 60.8 3.2 205.4 4.20
2.5mT 11/12 60, 2 3.0 234.9 3.94
5.0nT 11/12 60.2 2.8 270.1 3.81
[ 7.5aT 11/12 60.2 2.0  507.8 3.62 1]
10. 0nT  11/12 60.8 2.5  335.9 3.41
2 H® NRM  4/12  -1.4 BL.9 5.9  240.7 1.34
2.50T 4/12 -2.3 60.5 6.2  218.6 1.32
[ 5.0mT 4/12 -2.6 587 5.0 342.9 23 ]
7.5mT 4712 -2.1 58.1 6.7  263.8 1. 15
10.0mT  4/12  -3,7 59.0 5.7  257.8 1.06
3G® NRM  12/12  -4.6 60.1 4.5 93.7 4,48
2.6nT 12/12 -1.4 59.1 4.5 92.4 4.41
[ 5.0mT 12/12 -1,1 578 4.1 115.8 431 ]
7.5 12/12 -0.2 57.1 4.2  110.2 3.71
10.0aT 12/12 -0.2 56.6 4.4  100.1 2.86
n/N : RIREEEE - RIRREHE®, D: PHEA, 1:F8Ra.

A4y ¥y —OEHA,
BHHBERT - L LTHRALEbD.
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W2 WP C SRR LA ORFRR i

BBt s - 71
R A PR
1. ZL¥iz
WFCHRBEL, JOFHICHETBILAR /L F 0 ke B Y 2 BERL R A EROHR T
s
ZITHE ZOERMPHH LB U O THTBRIELTTY ., SRR ORI SV TR~

2, WELHE
BUEHL, 2 BB LU 3 BEMLIHE LSS SHETHS (21K).
FLACHE, 3 W CHEAT - SR - MM 2 Smm ARLFORE Sic#2, B2 lem
DRBNBEEIZHET — 7 CEE LE~—2 F 280 Lk, 2E#LT-o0 BB LUR
T, ERMETERGE (FAETMY  JSM-5900LV %) AHEH L7,

3. Rikb LUER

BHEH OBRIRIE 217 280, HRsHEso~ Y BEGET SRR, SN oa5 82
EF (LUTF 2 X¥i) Chot (H218),

2 FRTH, 2 Z¥MOHLTH-1, 3 BRTH~Y REHETRER L 2 X ¥ &h
o
TNz IS} % PO ILABER OB 2 2D L~ IRHGHET HOIUR 2 R ¥ MoiEn, WK
FWoarF Rt e Y LHBASh TS (lH, 2005 MR, 2008), =Z T, v
hOBRLESHEOATH L, 3+ FWi%2 VERLNAD 2T bOD, FEROAHHIM
Do bOLEZ LN, BB, RILMIT, AKICEETS L, EEEAH S5em LTOHNE
5,

BEH fL M Rabr | kN A Bk A X (o)
1 B [ES 6-2 EEs ES d=34
2 25M AR 6-3 2 X ¥ih A r=24
3 CIX 6-4 2 2 i S =26
4 DIX. 2 6-1 |~ IS [ el =
5 IB® EIX [[ES 6-5 | = IR AHEE R | Rkl =
6 8-1 7 A ¥ Ak d=24

W21 d WP CHr AR O U B & I TR
LTIz, FUERILE Lo E i L. #o 3 Hnomlesiais L,

(V= BHRER IR Pinus subgen. Diploxylon <8 9 1a-1c(Nod)
FGEE, A L EEOBIGE LR Y Bl e ) 2 AR, KHTRS R OE T 5 5

MWW WP C RN



FERTH D, P LB ~OBITIIAT, MHORES <, BECHIEEE R BT
RoND, HHFMILOYSFEILIRIRTH S, HOHMMRO L FRIC BRI MRS
By, EONBEZEIRROEER S5, BiHkT 1~10 HE#TH 5,

= Y BRI, T2 L2 aoeYRhh, THYRIREORERETHS, AR
A TIET H= Y EAEERIC, 2 o= 2GRS, Kb, BEH o bk e Xz
FM&Ehs,

@Da+FRMatFHERs ¥ Quercus subgen. Quercus sect. Aegilops 7F+F EH 9

2a-2c(No1)

SERIOTE LDICKIEORILA 1~3 R L, £V « RSO LA UL CHURH mic RS+
LB TH D, HIHRIL, FHEEAIOLO LELROLOELS,

7 ML, FREAERATH Y, BHTIEZ Z¥, MFRENRITIZIRT <= 3580, A,
W THEES R, RIECBOT LB L L CHESHARTHS,

Bz

HMFRE (2005) BEMA &RBRIEH L CH OMNIRE. [HREIA SRR, ~ KRR R
MR RIHE S ~ ), SRR I, 955 M, RARAOFTERERS, 173182

HiEFA (2006) PRI B & WEREEH DA OBIRIRIE. [REN BRI, ~KARREMIE R
MR S MM 1T~ AR RS W, 7 EmRARTEEERS, 91-96.
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FIETHIFL TV, 358N 5 RIKIZ@EIA - TEMORIGE & bR oM IR & s L,
EOMITHBAORE < H94 mEEAMERMNCIINE B o,

158E 2 HROMTAmIZYRER TV, 2B8E 3 BMTH 2 m LE< WKL ETIZEAT
BO1ERE 2 - TR TIVETORENE CSTHEELNSS, KERLOBMBRIIFHACHS,
ZOMIEE BTS04 D BIRSSORERD R I RESF A TH o, REPEED
B A+ TIAR LAREA 5 = & IR TR Ao 7,

EORENE LR Z L OMBRHE Lisbi T, EIC 2 BHER3 BES SR - /AL -
AR LT D, KIFHP CIT - P IR Critt L Cviadno 2o RiAS 2 B iBkek
ETFREENS 3 AAE-THEL TS,

IR HOH B HHREL b L ICEREEZD L ZO 3 KIT4TANL B (1190 4£
A~1250 £25) OHLOT, £OPTH 1 BRI R PEWE2EE - 3ERLVPR
BHLntZEx bhs, ROBMIHUETTEEHBERREREOIR L LItBdEDbY e 2 - 35
FATEFRCEE L, CPBLT 1 HRAEL TWEL I THAM, o3 Lo Tk E
WhDTIERL,

#E C MBI BRI BT ICR RS AR THEN, WL L THEFBERIELY S
A APICALE LECHE TR T O mBIS i L CWh B, Eh SO0 T ST 0 skl o fi i
LT oA, ¥ B iR MR 12 bkt & 18 bkt TR EE 206 3tich
5. SEOMEC LY, ¥ B R LS C ISR OBIRILES B AR R P C R
BEOBRITHEL TVFR D,

L3

SERLE X AERS 2007 MmO DIl W2 Pl HUTR

RMRER S AS AR 2012 MmN Yl RUES Pt - R WA

PIFRTA 1994 MERIC T SRIRICOVT) T iEiHEE 555 T) BEEIU AACHRRER 20 5 4 AR £ BFERT
ES e 203 [ RES & BUHED NalT

KA ERE T B AR - BRI R SCIENGE s R 10 0

U AT 2012 THMUSORE TIN5 L £ ORF]

WohE 2012 TeP I HERUC S50 SHERANE L £ OIS 2V T MR LI % 16 5%

- 62 -
W28 MFECHEM



BIE A HERE




FIE WO
W1 BKICOWT
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FROBRTHRIOIITIC L 0 Rk LI LTV adats, $in, MEEKODRRE TR 5
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B E T A5 L ) RN S h T S, 4 B8E 5 BRIV TS DTS HERFU 1R
AR Sh T,

188
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HEhTVH ERDIS,
2HR
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FIE HRBEON

WE AL EREOS IR A

IEMAR, WA, %
CRBRAAF IS S R )
1L Loz

HO N DTS L TWSEILE L CBBNC 7R S h AP R Kotk oY
HUERRES (HIBERD HACPE OMEOWHYPIRRBME L LTIREN TV S, TOMRERIBLD
BENRCHEAR S T, il EOHRER R A BT SN S SRR Ch S, MRERUHIIE. ¥
HE~BEED I A LA —ATHYRE2EEZ LTEY, £, ASBENEICL > TRET
EAHLOThHdD, ZOLHiHBEROED & B S FE(L (zeomagnetic secular variation) &
VW h, R, EOEENY S LTRE OOV T, BRI+ 5 RN A T
WARNOT, RATEAY, BEORHUCREOBBESERZ W T TS Z Lid, RETEL
VWOTHS, £0fih, £, BN L b - SO RERHEIEIC LT, WEo
HOMBALEBORTEWLNIZ LT, 4%, TOEBDEZRWTE D L) RIREMIELTW {1
Al iEAen s,

HREAUEBIO R ONMTD 52 T, MBEEIGBEIC YO L I IRFEL L TE LN
BilzBEE, Fhi b ki, B UL ORI 0 & T - R e LabeT, Bt
PHEDNI R HEET S 2 LR OTH D, ThaE i RERIEIC L S FE R TH S,

WHHBRF T2 T, #5 « U A Bl b LS B ER A £ L T, GRS
RS ACER L EAE S (0 - B9, 2008) . EUREIDSRI SR TS,

S & RTINS Bz TOR S HREINER, AYHICOIES, Tibb,
WEMERE 1 -+ 2 HMB XM 1 - 2+ 3B® UEMIZZ, 1996), HEIMA 1 - 2 5@ (LM - &
7, 2005), FEMB 1 - 2 - 3 5% (LMD, 2006), FEEMC 1 - 2 5% (UEFEIED, 2006).
Hr AL - 2+ 358 (AR - ferr, 2000), #IFB1 - 2 - 3 - 4 58 (KM - J L, 2008),
AMRF1 - 2 - 3HW KM -, 2006), BREE (ERIZA, 2007) 2K THD,

2. EEHBEROER

HBERO IR L TR SRR « REORE ORI, 1 6 lhgrhuiipe, Ko
Y RrDY ) =y FORHATOS, FHEED 400 5 ) OREURMIEE L5 L. BRI
HHABNZED->THY, MELESRHLRS, LiL, TOEBEML, bobRWbOLL
<. ZOBBMMMATEREME RO TRV, ko Ltb, FHRREDE LTVl
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A Zikienop b i,

WMOREDR, L0 EOEHICE Tl THBROEBOR T2 M5 00, L
FWET HHFE BT TR RIER B R, SHHBEAIEI L - TR ok ez
WIERED SRS AREL L L KT H=His, B HBEAEZL (archeomagnetic secular
variation, ¥7z[%. archaeo-secular variation) &\v9,

O - LR B ARSI E S TR B AR ORI B B L o B B R A RE L
Lo, il 2,000 FEHOE G HBEEBIRLE L W~bhTHY . Bl ERIZHT 58
BESUKEZALH#R (Hirooka, 1971, 1983, 1991 ; L, 1977) & LT, #ibHRESEISEEICR
MENTaR, REFCERFORE L OMRRRMLANE L, 86N Ribimm e LIRo# &g ke
EeMBRLMETHI LItk T, EREMET 22 LB TEZOTHS,

LinL, #HOEEHRET — 5 ST 51c LA T, EEEmiciied Mkl 1 on
% B 5MEOETHRET— 21213, BEMIEROLD Z LA Lo T, WA
ORI TR BT T IR R B2 k LTRSS i RO SR B LR T,
HRESCH (i OMEII SRS h T el te, 2T, BHHBIET — 2 B EFICEMEh TS
ARt (I - A1 - DL 3 RIS HTBIAR R A A A M) & MM (BER - B - 13
V& BT A AT ) T ST OBk G TRER LA RS B, AL

CEfE, 1989) 35 LU (A - B9, 2003) # & WRESUKEELIMA T THD, b
SOHTHFHE oM O A MREAFARHEEIC I S & OB bl LV HhCn s,

2. BHHRITBUE ORI L B

AERIETCH, 2+ 3+ 4 - 5ERP LR RRENE, Zhb 480620 ETh 12 HO
EHBEABEI B TOS, 2 BROMWHESIT CTI331~3342, 3 FMOB H1d CT3361~
3362, 4 BMOBEFIT CTIT1~3382, 5 BROEB1L CT3391~3402 T, KF+ 48 HTHS (B
133, ZhBIEAET, FUHHL<MbhEES I Chs,

TEHABFOBRIIL, B2 D2 AT BORAERITHRRO AL L RIRE T, FRCED TR
BREIZFEZEY , £OHORKGERBIT L EOEMAZNEL TR FETHD, Z0
FECIRAEILOS SO L TV Thhdbin o, bk TR L Bbh s iiia T
FUrYTHILHRTED, TOHFEC L - THEBAERRICRTO L sk @ oh s,

EHAAY I NORBTEOFIEROME ) Th b,

D EP WRIREO L BT TVAES EBA T, BB LTI AL (ZELK) of
DIREH e mOWMLID, ZOLE BESDROL SIS, HehoBTESEHEIc %A o
TEEORESNRIZND X I ICRE T B, BAMY Eiofkb, ZELABYO SR &
AZIRO BROT RS, EROOBRBHRIRIBRIACE d s B~ DAL, Mkt ko i
O TR 2, MEERTERA. 0T L. BRTFORMNBBAEL TV S TIENALY, E
A MBROH (AR EROBENEHE DB THS,
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2) WWT, EHOKTENZGHE (FIUERE) 220z, 2EEThA2VE TS,
20O, BODITEWERE (Y7 b2 V—LRE) 2LORGIZOE, HemfBOTAIRE
WU TEBO ERIC iz o< 5. FCiOEEE T S OREERTEOAN MOHI b
LWH LAAATHMT B3O L, BTHTHIEVEHR & L BIA TRED P 2506 TH
B

3) HWAEE oI, T IWAEHS LT, FWERORKEFMR (ZhE pitch LWVW3) @
F & & OFEA (dip) 24 H BRESBUEHRBUT I o dnE Sh M2 Y/ A —#— (Hirooka,
1971) CHIY, WRCRET 5, FEEmICE, TOmOEN (strike) LEMEMETT ML
BB O & M~ —h— TR,

4) 1 AFOFIE FOCTEH TR L i S Y 2 2,

5) BEHOMEIC bABENT THBRLA#. 1 EFlhR0n kS csteat,

s, EROKE SIZAdb o, LEHRY Y 2ok 5 2REE 10~15 FHRR LT, SRR
M5,

Fbfoitbil, BEREIZRSATOS AR 3 A% b EIZ, —ill 34 mm DILHEIC
GOl - WIS, WBIZRS YT K Hy 4 —%HAL, OIREICIEORE, FHEHT
<P K S ISR L T<.

FMOMAEIZIEZ U 2 A—2— (B2 Y a2 8R) ORSHERAVTWSOT, B SN
Lidili 25, LidiaT, BHESIIED ST TOSAE BEDREA) ARHE Lo
fpaTWh,

BB OBAEDR (Do) 11, G P S ZATHA TV TR MBS OHUE - BN 6, 1
HEBREE OO AR 2000 SEDIURA (2006 FELFHES, 2008) ZfHVTHEL,

Daoo=-7.2° (Pl 7.2°)

£, UBFEUBOME (Lat) - BE (Long) & & H12, Dawo 655 18 RicliE-Th 5. M
BEENERROEA L - O AV TR R L boIClESh TV S,

PR OMEIT AR AA K BICRIR S TS EEUERO U & 7 2 TR Y —RE R

(SMM-85 &) MM L, BEHMEIcox 6EMEELE LTHELE. #80 oA T,
ENEHIATCH O Ch A0 T, 1 ElE CEEhEEEE k¥l MO 2 A OBEE
MWETHZ EHTED, LES-T, 6EMEETL 1 2RFPHRON, 3RT<Z b THDEE
{2 MDA IS (XY + Z) OFNEREAETOMS Z Ei2ie s, Thb 4Hofto
EEAEEX - Y - ZOERBhOBIERS LTS,

OB LTy B B ATRRIRAE ( 1 it ization, B LT, NRM) IZid,
RIS W R E SRR bE EN TV S, ThEHRMICRET D0, B
PRASHINRE IR AT 9 & RV SEITHRESOBR L LT, 25 mT, 5.0mT, 7.5 mT, 10.0mT
O 4BEETE L. NRM OfgEo#, —o4 BECHReTRotk, BIFZ Lo, Biftgo
BPREABEIZ LN ORMETMOE & £ 0 REEAT, RbLELEVRLRLBHERELT,
Fha RliREENE L L, £ OO ESRHL T A5 EBR T — 4 L LTRAT S, @ifo£<
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DAL, 25mT~76mT OERMTELENHRLLARY, ThL) LoBRTIEL &2k
E{ADBWENEL, LiL, 10.0mT ETHBELTL, ¥, LEVAANKEL>-HDH
AL, 12.6mT, 15.0mT, 20.0mT OMBEBHEEBML, BLFAAESL SEE LS X TR
L. Sl Rep iAo e, ¥ BERUEHEGEIE. = 9 LTSl a7 —# & AT
fTbha,

AHEHERE2 - 3 - 4 - 5HRO NRM 15 LU Lo BB O bl e R e 8 14
~21 RITRELTEL, ShbORPITREE T RENL, BHEImAKE < FhTnT, L
OIEE LD ARVEEICREL TV D LD ThHD, MBHPIckE 2l (0P LIBIRIEIciRE
BERSTHAWY) BEEATWEON, KRR A HHAAL TWREIS L RELL LTRTIL
femin, BHDHVE, BHEIEREOBIECRIRROREL L £ T S Tholoavie ¥, iS50
B TR MM OB & TR E L T Lo b D LB NS, ZOXHR2EE
X, 28%TIL348 (CT 3331, 3332, 3335), 344 ThL 3 (CT 3357, 3359, 33621)., 4 H%
TIZ 18 (CT 3380), 5HWMTIX4 (CT 3391, 3399, 3401, 3402) ¥ fe,

Lok 5 dedni e & T BB 2R LT, RO NRM 38 L UG BB T, Bff
LTS L UM HN R T > E ORER RO TAFTA—F (74 v v —OE8A : ag;
L. 74 vy —OMERE : K) ZHEIC Lo TRSE, BT ¢ v oy —0RRHE

(Fisher, 1953) #M\ iz, PHRBHLFMAEOEROMOBELL EZLRE LOTHD N
MERRIZEE-&E L - TEY, £OGEFRERSHEENTVSOT, TR ML
NATHEMD DD, 0y FEOFAEEORE SERTHOTH Y, HOBLIS THR LMD
HYIZ 95% OB TASRALRL TS, i, Kit, B4 OBREHZoWT, RS
BE S & OBALRDBHE S ME L L0 ARAOFETHBNERT AT A—SThH S,
Lzt T, agsitflldthE Wiz L4 OREIOBRENMORPERER< ELEV SRV LR
L. KOk EWIELBHEAMOE L0 B L0Z Laat, BRI L EVOVWLEROEE
1L ag sl PEUT T, F—HRoH o REHEE SR LS A, MR D, K
1, BEHEUC B &9, AR E VI LA DML S BA PSS RB Z LA L,
L EDORVERTIIE00 L EDIE & S,

BB OM IO RITE 22 RICE LR TV, MalilRERHT [ ] Cffo TR
ENTWD, 2HWOBHINHENT 7.6mT, 3 SO 16.0mT, 4 5MTIL 126mT, 5
BT 2.6mT Lirot, 3BHMLS5HED a,5 1L bIC 36°THY, BHOLOLYIZES
FPRE L, MEFEORENKE 25,

FROTHRBEMEEL RS &, 2581070 (Am?/kg) OA—F—ORHLMELRALTE
DEN R L D D LR L TS, oERD 104 0A—F—Liza T, £TOH
WIS LERLTVS,
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3. B LAk

5 22 ROMFHMBHOSHHRAT— ([ ] Tiokbo) 2RSS EEL
#haR (I - iR, 2008) (CIREOAE 28 [ TH S, HhHHBAERIIZORNLRLLERD,
PO S ERMOTHEMNA M AR L TEY . THEBEANZ 4 v v —OEE (a,5) T, 8
AOWRE LT, oANTH b IV AAEE L Lo SOFE %S R R L 20 HEdEE
FRbE CEARREE) [XISHIM ARE D AP EH BB DR & & 7425, 418103 LI iERE B,
FRINZEAAER R - T O T, BB HERRELRE < B LB LS,

IORIZRGRS L H iz, 3EME 5 FRCHABMAKE <, HEFROBERRE ST
Lathind, ki, R, 5 5% 28R4 B 3 BROMIZEL o TV HDOT, AIEE
(LB ORA OERERD 6, BEHMBEEOIE 5 BRI —FE< 258, 458, 3 5ROIE
ITHLL B L HabD,

HETE S % B RS,

AS28H% : AD. 1070:20 4

ASY3HM : AD. 1130450 F

RAT4 % AD. 109020 4

ASr5HE : AD. 1050 £50 6
Lizka,

51 H 3k

Fisher, R. A. (1953) Dispersion on a sphere, Proceedings of Royal Society of London, Series
A, vol.217, 295-305.

Hirooka, K. (1971) Archaeomagnetic study for the past 2,000 years in Southwest Japan,

Memoirs of Faculty of Science, Kyoto University, series of Geology & Mineralogy, 38, 167-
207.

K2 (1977) % HIBER S L O PYAD i HURE U FE D RGE O WYl . SEPUAZRFZE. vol.15,
200-203.

Hirooka, K. (1983) Archaeomagnetism of baked clays : Results from Japan. in 'Geomagnetism
of Baked Clays and Recent Sediments". ed. by K.M. Creer, PTocholka and C.E. Barton,

Elsevier, Amsterdam, 150-157.

IERZAF (1989) driCF TR BAARENS S, —B i mBEae, SRR T
B, e T IRAER), Ak P TR RS, JUBT, 225-284,

Hirooka, K. (1991) Quaternary paleomagnetic studies in Japan. The Quaternaqgry
Research(fU#AF7E), vol.80, 151-160.

IR F, HEFREH (2008) MGEHUG OMBESUKSEZE . %575 L BARE, vlds, -H
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AI{LRB 2 xEl, 20-64,

IERSR, PEFTEIIE (2000) A 1 P\LAERRBRIED # EBEAURRTE, [ 2 1L A & SRBRRE~ K
kL - A S PR MR SR MR A~ ) . RAFTTSCEM AN, B4R, K
HHEERLS, 102123,

IGRZFe, AT (2005) TREEIMA & RUURRED ¥ & HIRE S ZRA00TZE, TVRMEIND A & BRI~ K
TV E VR A - M I ER P MR SO R A ~ ) . RO IR, TS AR
FHBARTEAERS, 160-172.

JEML K, FH LW (2008) WP BERERL - 2 - 3 « 4 SROFEHBEERAE, THEE
BRI & - FE BRI « ABEFIEDOL, TR 16 HFHE~ T 17 FAETFFERR S,
JEMIARA, 25-40.

IR, METEE (2008) BAF I ROS T HBSERNEEOTIE, SORREE DM
B« R ETEUEERFE - ABERRIED 01, 2Rk 16 4RHE~ERR 17 SFHERFIEARI LI, KT 2 56, 41-61.

EWZF, KL, IRET (1996) HHERE - *hOAHSRAERED & & BRI, THERERE & %
HERE » PR RRALRE. ~ R M DR P R (P S A M~ SRR
MRS, B2K, TRRFTHEHERS, 138151

IR, IR, fFAE, &R B (2000) HEMC b REIO® G BHEENIIR, 308
FHEE R NA) & - RERURITFR - ABFFRDOL, TR 16 4R M~ 17 F AT R R
W, IR FAE, 10-24,

- (2006) (RA5AE2000 ), THBHER 2006), HRFKLHM, A, 756,
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Daclination
N

28R IR 700 ~ 2000 40> HIMARE I HUBEAUKAE AR (NI - BRI, 2008) &AL
T % MR S AR
Declination : fiifl, Inclination : (KA,
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CE SAEHA 2 BB 5

Ay 2HR 12 CT3331~3842
A 3HR 12 CT3351~ 3362
K5y 4 5% 12 CT3371~ 3382
K5 HR 12 CT3391~3402

Lat.: 35° 02° I7.7" N. Long.: 136° 56’ 29.6" E
Diove = - 7.2°

B3R AL ERBED ORI L7 % MR BURHIA R & BB 5

BEES WA RA Bl B i
(CE) (") (x107" An'/kg)

#CT 3331 8.0 5.8 6. 56
* 3332 48.8 4.1 8. 80
3333 -5.2 8.58 13.2

3334 -6.4 571
* 3335 =3.7 42.9
3336 -4.8 54.6
3337 -3.2  60.5 13.1
3338 -0.7 55.6
3339 -11.4  56.0
3340 3.1 56.8
3341 -8.4 57.5
3342 =6.6 55.0 22.4

L F Ly —ORBHAORIERALEZLD.
Wk A5y 2 HRMONRMOBHENERR

BEHES WA A Ak 9T
¢ E

E) (") (X10* An'/kg)
*CT 3331 7.6 52.8 6. 33
# 3332 47.8 4.2 8.58
3333 -6.5 57.3 12.8
3334 -4.3 BT.9 25.6
* 3335 -4.9 44.4 12.1
3336 -3.8 54.3 19.9
3337 =317 59.2 12.5
3338  -0.6 56.1 29.5
3339 -10.4 56.2 22.8
3340 0.8 6.9 24.7
3341 -8.2 56.8 37.6
3342 -6.2 56. 5 2.8

* Ty —ORIHROBRCRALE LD,
WISk AG2HRO7.5mT (aEMREH ORULAER-R
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REEE @R kA Biuang
(" E} (F) (x107* An'/kg)

CT 3351 -7.8 69.1 11.3
3352 -3.0 60.0 B.37
3353 16. 0 59.3 4. 56
3354 -4.2 BL7 3.42
3385 1.6 62.3 2.12

3356 1.0 59.7 3.54
* 3387 5.3 42.5 0. 897
3368 11.2 67.3 L.76
# 3359 -8.9 30.1 0. 897
3360 -15.5 64.0 0. 960
3361 3.2 631 1. 66
* 3362 -6.2 30.3 0.424

P Ty —DRHHRORICRALELD,
W16k A% 3FRONRM OBLRERR

WEES A KA B AL 98 1
(" E) (") (X107 An'/kg)

CT 3351 6.7 60.2 10.1
1352 =1.9 61.3 5.05
3353 10.5  61.7 3.63
3354 -1.6 62.5 3.38
3356 5.7 63.2 1.97
3356 0.8 60.5 3.39

* 3357 -8.5 46.3 0. 602
3358 8.0 69.8 1.35

* 3359 -10.0 37.5 0. 586
3360 -25.3 64.8 0.638
3361 6.4 63.9 1.15

% 3362 16.6 B3.7 0. 465

¥ Ty —ORHHROBRICEALELO.

FITH AH3BWMO15. 0mT (RliBERRY) ORLERR
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RE&S WA KA Bk
(" E) (") (x107" An'/kg)

CT 3371 -7.2 68.4 1.20
3372 -2.0 68.6 1.31
3373 0.4 60.9 1.20
3374 -4.8  67.7 2.68
3375 -0.4 58.8 1.32
3376 -2.7  60.9 1.34
3377 -7.4  5B.0 2.36
3378 -10.2  63.0 118
3379 1.7  60.7 0. 860

% 3380 -4.5 36.5 0. 161
3381 -2.2  58.7 1.49
3382 -21.8  58.0 0. 0598

* 74y vy —ORHHROBRICRALELD.
I8 R A4 FRMONRM OBLRIERGR

HEb&S WA kA B 3
" E) (") (x107* An'/kg)

CT 3371 -8.0 8.5 0. 908
3872 -5.2 B8.7 0.950
3373 -4.9 62.5 0.937
3374 -6.9 57.7 1.88
3375 -2.8 57.5 0. 965
3376 -2.0 60.8 1.04
3377 -7.8 58.9 1.85
3378 -9.2  62.5 0.842
3379 -1.6 59.6 0. 637

* 3380 9.3 42.2 0. 106
3381 -1.9 58,1 0,981
3382 -6.8 54.6 0.0528

Ty Yy —ORHHROBRICEALELO.

WI9OR AS488012.5mT (REHBEEN) ORIERERSR
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BEtES WA kA (31493
¢ EY () (X107 An'/ke)

*CT 3391 3.0 7.9 3. 80
3392 5.9 49. 2 3.95
3393 1.7 55.0 2.95
3394 1.2 51.8 1.95
3395 -4.0 46.8 2.86
3396 6.9 47.5 2,69
3397 2.6 B8 2 0. 296
3398 1.4 56. 0 1. 06

* 3399 -48.6 66. 5 0.443
3400 -6.7 54.7 0. 180

* 3401 6.8 6.9 0.509

* 3402 244 TL. 4 0. 145

* T4y —ORHHROBRICRALE L,
W20® AL 5 HHONRMOBLRER R

MR WA R 4l e
CEY () (X107 An'/kg)

*CT 3391 -0.6 72. 8 3.7
392 3.3 5LT 4.01
3393 4.0 55.9 2.87
3394 4.1 50.8 1,42
3395 -3.8 47.4 2.74
3396 6.3 48. 8 2.61
3397 0.0 58.8 0.276
3398  -1,0 55.7 0, 995

* 3399 -48.5 6L.9 0.377
3400 -8.9 58.6 0.179

* 3401 9.4 -0.1 0.529

® 3402 -0.4 69.9 0.129

# T4 rr—OREHREOBRCRALELD.
W21 ANSHMO2. 5mT (RBHREERE) ORELMERR
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i 4 WREEERE n/ N D I aw K EH bR
CE) () ) (x107" An*/kg)

28M NRM 8/12 -4.8 56,9 1.9 T42.4 23.7
2.5aT 9/12 -6.2 67.0 1.7 900. 5 23.0
5.0mT 9/12 -5.1 66.8 1.8 810.7 20.7
1.5
1.8

7.5mT  9/12 -4.8 56.8 1182. 6 23.0 1
10.0mT  9/12  -5.4 57.1 860.9  23.0

R NRM /12 1.3 62,2 3.5 219,3 3. 85
2.5mT 9/12 -L0 61.8 3.9 174.0 3.73
5.0nT 9/12 -0.7 62.5 4.0 170.6 7.28
7.5nT 9/12 -1.2 62.5 4.1

168. 7 3.62
10.0mT  9/12 -1.4 62.8 3.8 179.9 3.59
12.5mT 9/12 =14 63.3 3.7 199.7 3.31

15.0mT 9/12 -0.6 63.5 3.6 208.6 341 1
20.0mT 9/12 -1.1 6L8 4.2 148.9 3.21

498 NEM 11712 -6.7 59.5 2.0  50LO 1.36

2.5nT 11/12 -5.6 59.8 2.2 415.9 1.31

5.0mT 11/12 -6.4 59.3 2.4  372.0 1. 31

7.5aT 11/12  -4.1 §9.2 1.8  648.4 1.20

10.0mT 11/12 -4.6 58.6 1.6 846. 2 1. 06
[ 12.50T 11/12 -6.2 59.1 1.5  908.2 Loo ]

15.0nT 11/12 -4.9 58.4 1.9  538.4 1.01

5 5% NRM 8/12 .2 52.5§ 3.6 254.5 .77
[ 2.5sT 8/12 0.7 53.6 3.6 2358 L8 1

5.0uT 8/12 -0.3 53.5 3.8  210.0 1.81

7.6mT 8/12 1.3 563.5 3.9 198.5 .70

10.0aT  8/12 0.8 54.8 4.8 1342 1. 61

n/N G RIRRFBE R /RDREAE. D: FPHEA. 1 : FHRA,
ans: 74 g YA —OFERAMH, K: 74 vr—ORERK,
[ ] :E55@Bar—rLLTRALELD.,

Wazdk AsbRBOSH BB IIERR
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28 Al EREE R LR ORI E

1.

2.

3.

Bt LA ZR

MBI 2% - R
XLz
DG e RRBHE, RRFATICATTE T2 LR -/ L F 0 k- B S Bk L R I R0 TR Th
(-5

I, ComENBH L BHEHIT oW THIBER EETT N, IREH OISOV T,

UL Jrik

BHEABENT., 4 SRRIHLEAEH 2 BB 5 SRRH-EEIEH 3 BUEL DU BHEH 6 BURH
OEH 1L RETHD,

BEHABEHE, 3 Wit (BRI - oMU - MORITEDA Smm fALIFOKE oz, FEiE1
cm OREREGUEE Wil 7 — 7 CElE LE~—2 M Lok, GRS ETok, Bk L
OHRITERE, AR TSAREE (AT JSM-5900LV &) Al L7,

RIS LU
BYEA OB 21T > 858, WReHE o~ v RGO, SRigo=75 R
2 ZXMW (LUT 2 ¥ . SHLEHO=FFR=T 7 (LT =+ M), 2 ) Thatc (8
23 %),
4 BRI, VIR RER, =7 By X ¥l LU= 7 i Shi,
5EMTH, <V REBHERT UGN, o) F WMo 7 ¥k LU=+ 7, 7 ) Shis,
IRFUCH, « Y BBWHETAGER, =77 B2 X ¥l L=+ 7 il dni,
BLEORBN G, RFL SO TR SN MRS & L THAShEZ EaiESh b,
feds, HAICHT S PHOUBEREROMBER E RS &, M Y RS =7 8
O ZAXHPaT M. 2 VFARAEATWS (i, 2005 ; #iH, 2006),

BN | AR - (i HE | T R [11] TR A A X (nm}
1 15 CE(TF) | Wt 91 ST, = WHETE RN | 3 A W #ER | =13, 47x32520)
2 e 2 %X ok d=19
3 92 29, 72X Ak d=25, d=22
1 L 9-3 =47 Lk d=22
5 9-4 ~ BT HCE R [3 65x35x11
[] (61) -1 2 B UG, i =43
7 TEC (5 EL] 81 % B AT, [ 80x80
[ P RIX (311) i | 82 = (34
9 BIZ (61) A< | 4K §-3 2+ 7l 1AM r=20
10 DX (61) 10-2 2 i SLHE T A, Ak =30
11 T (51 10-3 2 % ¥ ok d=27

W23 ASrbEERES M L BREE LSRR R (0 KL QIR pR)
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ST, FERile LipioSmE R L, Ho 3 Faoi I e L,
(D)= BT R  Pinus subgen. Diploxylon ~Y# [HRE 13 1a-1c(Ne6)

(T, KT & I OB AT [t O ) o i, ol s L O GIE A 5
HEHEMTH S, MO EBH~OBITIIAT, BHMOREE <, BEMIRTILEH S8
I TR ONS, HHFAIROIIFETLERIR CTh D, HUFHaRkO L THRIC IR 2 #2
HAHGER 5 D . £ONEIZHBROITY S5, HaiaE 1~10 HgETH 5,

TV BT REERICIE, TheyErueYihD ., THTYETRAORRMETSH S,
BB TIAT h= 2 IIHNREIIC, 7 o< Y iRBREC S AL, BREH OIS R
HizZicfif&Eh s,

@atZRatFER=) 78 Quercus subgen. Quercus sect. Prinus 7+ H [RAfi13
2a-2¢ (Ne9)

OO OISR Uiy IS8 AR L, Wb CIIMBE O f o o OBk
Jefic oL AR SR Ch S, HEORLIIN—TH S, HiHEEEENSD
HO LA TR SR Eh S,

A+ FEIRHE SR AT T SRR AT D, SXFZ, 27, FIHLURBS,
Rz 2 FW/THLH 2T, MIBPLLICL TS LRSIV BHIRT W,

@=+rFRatFHEBs X Q subgen. @ sect. degilops 7 FF [HAf13
3a-3c(Ne3),

FOE CDICKIBOEILS 1~3 REFIL, £ O#VE - EEEDE AN R il
P HRAMTHS, B, FHERAIO L0 &SRR SRS h D,

7 Ak, FIERATHY, BEECIZZ ¥, #IPNRLETICET <3580, #
1%, W THENES BV, BIECRWT bR & L TRERBRTHS,

42 Y Castanea crenata Sieb. et Zuce. 7F# [ 13 4da-dc (Ne3)

HEMGORDIC KO FILSESI L, BRI I N OB ILAK R S8R, E
BOEALIPMCREER, BRI ThS, MAEHHINAIFEE, 415 MIE THS, HE
LEOBELIFAL NS R E  ZEER- A TH S,

2 U ik, AHEEEREAE OB SR TR R T A% EEAThH D, HiT
055 ViR EER TV S,

ElEb o

MY (2005) BREMA & RRBFEELH LOHEA ORBRFE. BUEMA GRERE, KFTEEZAS,
173-182.

MY (2006) BRENM] Bt REFEEL LOHEA ORIRRFE. TREM B L REAE, KFTBEEAS,
91-96.
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A e L UEI kO H RO BET 555

MR
(Bt L - F)

1. XC®ic

ASyE B, KAFAICHTET BILRRE - /NIL - A 08k - Fi7 & 2 HER L7 SRRSO SR TH 5,
TG EROMEH OBV TIE, ThE TIcd  OBEIRERST by, &R OREAR
A OWTHRB T BB 57,

T, TS KU RITHTTE T S G RIEHIC BT 2 BIRRI R C oV T4 R OBEE S0
TEBRLE,

2. PR OB

ASTERIEO 4 B9 5 BRB LURED S L BHEH OBRERE R (TR~ TORR, <
> IBHER R, 2 V. 2 R¥M, 27 4 BRI Shi, < IRBHETIGER, 7 X
Hili, =T 4 HR 5B KOS THEH, 2 VX5 B boAmiS i, BEHOE
WIMTIRT, EOKED bRV LO bESH o=, EEE 2~3em OHA, H 2~dom B
DR L IH B NBD, OSSR SR TVETIEE L 55, HBMEOML Ak
FALTWAZ b, BARTIRA GUBRLOBAZHRLE LB X 60D, ik, WEELT
R AT IR A 20 & 5 I Bbh B8, RIbE RN DI s bk 0+ &1
',

KFFHPIO ILIARBERBN CIT A IR O ST ClE, = Y IRBLEE WAER, 2 U, =+ 78/, 7
XN ERE T AR SN TV B, KIFTHPIZIT 54 5 RBROMAELT OB 3 24 %
CF L b, WAL - CEBRRO R TR DHMS 6N D, FIAE, HIEN A &R
Al A ERERER Y TIL, 2 R o) Tl Y SRR IR U L0 2RISR T
B (i, 2006 ; HF,2006 34, —&, SHRIGRGEEE, WEGLREE, M 1 SReE, %
M B HERBE T, < IRBHER IR AR & A 5, E i, #UF B A REREEO L 5 12w IETHER
HAR, 7 Z¥M, T IEHOVTRLBSEMHEL TOB R LSS, LoL, Thombh
BRCIst S EHRO RO PICERT AMIREETRANTHS, ASHREEOREHIZoN
ThE, D &SRO AR ORI L —B L T DR T & S8, ST R#asbieno
THEE TR, SEOFAE I, RSOV TORMNIREICRZ2 ThE S, 2 Vi
DUVTHL #REHS & LTORIBOM, SSEM A SR CIRIROMEH L LT Hvsh TS
Tl (fH, 2005), ARl R TR D LB S D,
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3. EZNMhds LU - EUEHURIC S0 D S O BHRER

ALy RBEASHTET AU, B4l L L Tl Y | JLiciddie - ME s e 525,
Z ORI TR AR S D ISR AR 5B, B - P RO R O S h T
FHHE, FUERRE L URKRMERR T XM - = FHAEEL, Thics Y L REHER R
HEEAEENDY, PEOURBERICRD L2 ), 3T - 2 XXHL D b T R
WA B, FIAE, 25 LHORES 5% - 21 BB LW HOEAT 18 - 20 - 30 SR LT
IFAUEARR - RN L LIRBER OB T b Tis Y, _LIEO & 5 At o %ss) S o 2
Hihd (fliH, 2000a ; filH, 2001),

—H, AEEBIHTET DH O RIMEOIERNZ ST, RBHC & - TS LUSERTD
ATWD (29, 2007, ZhizkdE, 12 BHRICIERREA RN L T BT / 2R
T Bl S 5%, 18 iR LAREIC A2 5 & ZHAMEIZHE - TR L L % 2 65+ I T
TEOFANHEEICA2D, Lo LM Lo TRARS Z L H20, FIRIE, 13 i EEo
SR - SR T, Y IR R & D b o R IRRT S A AR L ORI
BAEEET B, A R F IR T F i L OBRERS b EREME ST, £ 18 g
ORI RIERR 13 HHZATEOEIL F S8BT, <Y BIIRIMEShT, of /3B, e¥h%,
2 A%, H 7 TR EOFRE L UEREEEOATHR SN TS, = 7 IR BHHET SR A 8
L BRI BE TS 26N 508, IR X —HONBOERTH, - Y R
UKD L THRR SN 5 RS 3 5, B BN LGE T ORI O TS T SR TV SR T,
FREHT G MBRED TR T 5 0TI, MOHIEE D IBA SR HERIA LTRSS L S
htTwa,

BAbnt, Sk - TR HUE TSI o LR h 2RI LTy et 5 it A, o
PIREIC I A ARUE OB MR & L TRV, RFTUIZ oo L= ki S O~ IR e
TR L OBRZHC ST L B2 6D,

R 2 sk & KRNI Bt SRR ORITRIAR & Hele 5 & | KIFTHAO RN B R e
BOBRIZFE LTS A THRE U IR O BREMAL OB L L L TV A8, ILERE TR
L=V RASES LAV TR S, LdL, 2 IREHER S A ss %, 7 REMWiL 2 U ofy
2T R AR, < XRR, = X R LR O LI R Soh TSRS 1 Bk &
Iz, HAOMORERL R4 Y | MEEROBEIERT 5 ER b5,

JRIAE & A PR B 12X, TEBR T MDA & DR TR B 2B B, ASER
BEE AT R A DA, B - WTFHRIC 5 5000 E BENCET, 14 Ao LA e
LTy SY01 & iR & 48k L TV iz SY02 OIRIR TERSHTAMThh TS (430 7 » —tf =
A X2tk 2008), TORE, v Y RE LU Y REETRERSEF AL, 2025
BAYb—ERAONDRY, TRHEROH BN S IS N, LadioT, SRt
ZEMHBERoTWEESZ NS, —~HTEIJPEF / F WA Y ZREERLAOBEEL H D
BRERIMSN TR, 2RO A B RS HHL H SRERBIDHDIC A S FEErH S, FR
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OREHA ORFRE T & IRHHER R & 7 U B M Eh TV S IEs, € IR, ThH E
B, 2 7RISR TEY, ERSROBEL-BLTWS (M, 2003),

DT RRRERED TIREHE & LTS < VL BR TV S~ Y IR BIHER SR & 7 R ¥/, =+ Wi,
DREOE Y PR OR ERETH S, Zh 5O TRHER T ABRITERSARNZ E0G,
0 R LR L TRIRT 8Bl L Ty H LB 6D, IVEH £ RN O HH B L
TWET5 e, ANERIELCH YHENET L Ty LSR5, Ll & E Sk
DL IAROABHETHD oA -0 LI TV AHERE S & 0 | BENERL S S 2B T
FSE, RS L A R 2 XM, o F F i E OB ERICRIA LTy
F=ATREMED B B, EEASERIMCB O TIREOR o 2 ARD BN L b, BOKS LBRIZE
TEESh s Lk,

S, TEBYIHT R YIS & RTINS 2 LI X0 FOAE L OB 05 LY EIcR S b
s, ErTAERINTUE, KAFGRICE T SEEH OB ORI AR5 2 8 b
AMEICAR Y, W - RS L OB L0 ST A £ It THS I,

4. Bbwiz

Z 2T, KT & R OMBICAET D il RREH B SRRV TER LR, 4
HOWE L LT, HEOMUSEOEMHERSSO R A T2 O BARAEIL VT~ 5 2T,
PREHEHZ B BRGRIR O IRIZ VTR S LEN RS L B2 bhE,

51 ik

BPFET (2007) BERL E Loh. BB ¢ A R— RIUVER S m SR M o & i TR
Wk RRER  REHIN T RARE) : 145-169, SHEULEE - AH— Y RAMEE I M 5 —

#2Y 2= e P (2003) EW E BBOEH ST, BREGTF—E Xy —8m
ARSI 5 —d@ T E 48R : 73-78, ST — b At L 4 — SRR kR
e,

HERE (1999) BRI 1 HREREH LR EH OBMERE. SRRSHEY— At w4 — R
WSO 25— TR 1 5 BRRE « 57-62, BB — & Ao & — B m UL
V-,

HRFE (2000a) BYEATOBIREGE. =40 E R LSBT LR P it
SR © 106-108, SHPTBOHERS.

HAESRE (2000b) IRAEMICOWT, KIFTEFEERSE T 210 A HRBE) @ 124-129,
KT ERS.

AR (2001) AT 18 » 20 « 30 SREMH -EBMEH OBTIEE. 807 iU SR o & —i

TEAF 18 - 20 - 30 580 : 235-246, HUF MBI £ 2 & —,

RIS (2003) HEHE E SESEMLH LREH OMAIRE. SRR — R f — R

MR 2 & —3 TG B R : 79-82, SRS — At — SR 4 —,
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HIEE (2005) FRAENA & RETHHAS M OBIIRIE, AR HSEERSM R A S S
B 173182, BARKMTHEERAS.

R (2008) HHERM) B & SBREEN L OB, KAFHBHEEE 28 RN B i R0
B : 01-96, BRRKHTHBHEERS.

R (2007) WIRERH LM OBRIRE. AFiEHER L6 TROIU SR : 79-84, &
ARk MEERS.

HIHFRE (2009) U5 B SRBEOH LMEH OBREE. ARFTSGEEELE (H5 B HEr
BAEEREE 173142, BRRKFFHREEAS.

R (2010) BMLEEN &L L BHEHOBRRE. ARFHHEERSH ML SE
Bt ) : 152-158, FmRARFTHEERS.
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