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8 VLAWK (1772~1789) KA HEEL (1789~1801) (ZHF TiAT L 72528, #IRY &
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14 #E— 1963 [BeAMTE H=] AR
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TNEBEE ., P E LTS R AT T 2 B A S T b0 B LB AR
&7 % RATIIR O FE v > & B 1230 > TP A A IE N 2 SR IR D F g T d 2 FE I O
BEOILM I ZH L, B SORO BRI & o ThMr SN 7-BE LIS %,

197041256 R & L, 1972~T54F (2 LT A X TAE B S0 E iz, KB O 5%
HOLIZEE 1 ~28 3 IRA 2 950 L 720 T ORMEZE L. Ti3H (1978) THE S 7z,

1976~794F 121, i EFSREBEE HREZERT & ILITEE X TER R SIS L ) ks
TINLAERR DS, BARIZEE, NAREIZR, FARBIZE, i (2R, KHE. mEFR
JE7 & DM % FHRAE L 720 ZOMEEIL, 20164E 4 A2 > THAT SN2 (hEH S
RHEBEE R IZERT 12422016, BLF . ZiHHf32°2016)

PAECIE, dLRAR#IRS: & ILVEE E IR 2 B 4TI, ANARRIE R, R KIRE .
TARIED TR A2 I L. —EOBEHRATH ST 5 (ERtEE R ~13 42019 - 2021, H
13202020, E - #:2018)0 £ LT, ALHIERHERZFEOMAKED TS OF L\ IR 2
DS INETOMAE - BIZEECR 2 #8056 L 72i L2 38R LT\ B (£:2017 - 2021) o

TINHEBHOAZREICOWTIE, 2 ZICHARDIHAE YLD O 1 DL SNLEMH &
RERR (A 7RAEH= TKEN]D) 2. HED S O LU 2 MR sk - &
NEGZE (WbO LSRRI 2BAONLE T ERLARIIBVWTOFEESNTE (R
19837% &) L2 L. ENHIEFRABEMENERILL T eh o ZEHOBRE L &2l 72
DTHh, TDId, KimETIlL, TINEBEIZBIT 2 HKAEDMEMEDORELTT V7
IHAZITZE L4 H BELE 2 SO S 272 IR BEE O A 200, B3I, AN AsiE Lo
BINH A SRR AOR S O FF i 2 3l 72 v,

I FIESEEO G

1 TIPS s O AR AR S & 0 2
THEBHOARIICOVTIE, FISbE LTl S b5, Bl R% 2 WO
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WL L LOMETH L, T3, VIIBEHHOBERITIZE, NAEZE, i KIE
. KB &S CER IS B I b N - AERRICE T 2 HoKAE I X 285 (i
2021) £1976~T9F 2B Z b EAIZ R 2 b &3 2 A OGS (FhHE
72016) &b EIZTINHXIZBIT 2 AEGHFICHED LRl 2 O TV & 720y,
OER®MZR HEOIE S1EH300cme KD L 9 70 Hi g OHERE AMERR S 7z (1:2021) 6

1@ HtkE, JES 5 ~30cm.

28 IREEEH LB, E3160cm. LA - AN —MA N biE. 27~25calka, T

B - H AR b, 43~30calkao

3 WAL TE, JEX90cm.

4 SRt FEIEEE20cm, RIS ER T,

CoH b, 3BIIEEYETH L, 4 BITEREIITA 1978) 25 L7z [FHISUET X
L] ThY. Kb oL shs,

SEOBME O TR E 2 5 AL BaiH 2 BREHETICASNS 28 (KEBGIE
L) FEicassng, 20EMRIL, 43~30calkak V29 o 20144EFI T L 722
DOERE DA EE2,196,5C, AZI3MT, FIA 229,59, b v —)V104s5, AL, 23500, EA
3605, WEEVEA D HHEFASM, - PEE GRFCIIEE L IPRR) 64,59, FRERBISS I, ARERSE
BEL0M. by —iZid, & /v 7 B ERES (HEEAT F4 7RARD. &
Fofite. REAR. BRARSH ). Kb o — 2z, BRARLOBA O FEtEd S
LTSN ALND E VI,

Fo(2021) (3. Z OBREOF R A BAUAE — F R Bl & TR R B & % %)
FHRRE T 50 £/, PEILHORMIAASRRAEROARMNIE, @, TI2A7 L
A 8=, REAHRCHERINLL, INERL), 8RO, B ERER, ABAHES
EDEHEDPHLNDIIHD, AR ETHREAHRTZIMEL CnD 2 L, RPlEZ#RL CE
HEBay 200h (gD & LTwa b ZoMmORETFOREO 1 D LiERH L C
Wb,

208 OKBOERKTRE) o FREE»S1E AN aRESIL LT 5, BIEEAIZ27T~
25calka. fE (2021) Tid. COEBEOAHEL N v — VOEIID R WA, BEW R K
LA NA YA N) = EFEMiL T 5,

—J. FEEWRHE (2016) Tld. UTO X ) 12HET %,

1)@ #EfELE )2 220~30cm.

2k fefudiki T )2 295~130cm. [ FIIEEF FESUb) oaEiE, TEEAS 1
MR a#ns% A Ly Ao AZEA v [TFIEER SRl &
T 5o 2o IE, NIRRT L L, MRS [TFIEER -E
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SULEM ] of#iEs B L7,
3@ Gtk JES50~9cm. AE MO AESHL L, Bk EORE
Amzatl b, WEROR. /v F e LR AREALN L, [T
#ErhE ] 3%,
R T RS 170eme [FIEEF NEb] OwEE. A, Ak

WHEEOMZE, Yy rhbOREAERTFHERET 5,

R (2016) &, TINEBTEUE~ BBtz vwand mMIBA#R ke § 5.
LaL. TRUbZE8ET 2 4 @2 GHEHERE MR L L T\ b0 T, ikl
HAE#RETHILIEITE R, 72, HELZEET 5 3EIZoWTIE, BRIFIBAED
BRI ALNRNE DD, HEHERFEN ( ﬁﬁ&w35w0%%02mo%BP@K—
638 © 34, 71344, 145calBP, " RAE39, 784calBP. I &8 5 % WF7eT1983) A35 SN /z
SO BMIBRRE T 5. 2720, ZoERIT. %M@ﬁﬁ&t;éﬁ%ﬁr%ﬁﬁw
SEORFMEISIEL . HEREELREW 20, BEEIMEVEREESNSE, 20k
g AL DAL EDIFIZ OV TIZHM 2 R8T 5,

2@ TS M3 5 F)IES SR O AA R IE, AR E, AEaR L
rEMEL72AB. H, B, A7 VA= RE AL (RR&ED . BARAds (%
D B BA, B, Alll, ARSAOND, o0 FELRERICEE SN BE
LB E A M T/NMIARIE. BAYELREMELTBY., ANAKY S L&A
B MR, A7 LA S— REHER. s, B &5, ihixass. BEAE L L

IZHFHENTWD, INHIZDOWTIE, I 2TAEMRLE T %,

@/IAEZE AU EEOE E1365~90m. E B RO L) wIEAHERE S v (fE
2021) 6
1@

NN
iz

=

K#EOHLE, HE10~15em. LE D237 <, JKEGBE 23 2, ORI
BLTWwD, FICBOBRAOAGEIULE SN TS,

208 KBTI E, EE10~15m. HEIZBHE CREW I % < Hitkduhv, FE
HIZIEFICELS, 20, 20, 20BO 3BO NLEMIZ57E,

IKfetEh b BEE BT LM T E, EZ35~40cm. 2 &L DXL, BHE)S
[, TP ETHD, SABIZLB2HL, 3O~30@BD3ED
ANTREMIZGTE. 3SBEIEIAPEE ., 3@O~3@BD 4o N TIiinkE.
ME Gt E, ES10~15em. 3 @25 5B OHKE,
REOIERTE, E2s I3 s, 2O maIlci R DEIEEL %

o WMl OUNEFEEL, k- T VHOBEEPA LN D, JHIE 5 EOK
IEL T2y,

w
|

SRS
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INAHESZ RO BB A SRR O LB LT 2 205 b, THOBE L 4
BN AR BT O A2 AT E S SN Do ERIE30calka, EEO 2 FE & 3AE LM A
NAGEHEOWUER T, £AI1325~2Tcalkak v ) o

TEBO3BRE - 4 S 1E. 4300 AEESI I L7z, s i, Hal ek 7 . 4l
O HIZR 7 R BRER 2 8. BUB AR 2 0, BT ESAARUIS A S iz, (2021) 1F, HE
FAHRE — Bl & R R FIBEEAN & § 2 M At 35, Lo 28 - 3ARBMH
TOHBHONFIZEE T, AN - AL &L, 073mAN 1 L7z,

—73i. FEEWHI (2016) 13, KD X IZREET Do

1 FrtfE, E210~25cm. #h. PMIARLZEEZELET %o
2k Wi E JE265~110cm. Xtk TAO/NIEEA T L7,

1 EIZEE SN TWARIZIE, A FBESR. REAR. /v 5. Wi AR
7L A= RERBAGR) . REASR G ED D 5, 2RI ORED S R FEFA
(p#%) 1 20,110£600 “CBP (ZK-393 : 22,964-25,635calBP, W 4:4i24,230calBP) H3#% 5
nTws (£1),

@KH#HE JEZBmOMEE 4 FIZH5IT S (1:2021),
1@ £k, [EE15m. 1O~ 1Q@FD 3FOANLEMIZTE,
28 EBEERTE ES20m 20~20B0 3 O N TREAMIZHE
3B BEIKEEERTE, E260cm, 3O~ 3QEOI12BD N LEIZ5E.
478 REHERTE, 4OBUT., BB T, #HElT4BOEHIGEL TW iy,

FLEEE L, AEIUEmAEIC LY - TG »Ns. BEiE2 O~ 30k
D 6 fg D N Jghr T25~26calka. Tt 3@~ 4 Ofg D10k D> N T Jgfr T33~44calkas
TEA B, AR22, HF32n, MERHA - AN T AL by —UB2RL BEAFHEGED2R
HIF 4 5. B 3 e &772:5 05 e by —uid, HIgR228. JRER 5 ML B A BR15,
Prtkiin gy 4 L AR 1, B X REEAR 4 L BB AR, REAHS 1 IS EEINT
W5, EEIIEAEOAN - MANASRFEOTLERE T, 503m3 1 L7z,

@FKE  HEOEZ1E8lem, DIFD LI IZKFS s (#1:2021),
1g Btk e, B3 1 ~10cm.

2/ #IRE, HE1~8cme 20~ 2@ED 4O NLEMIZTT 5N 5,

3 RiEGERtE, EE5~18m. 30 - 3@BD 2O ANTIFMIZT 5N,

4 AR T, [ S23~45eme 4 D~ 4BRED 5 @0 N TIEAIZ 5T 5hb,

S5k HEEaoEtE. HEYiE.

3@ EEIZ L - TERIZHIT O N D FERIETE : 36~39calka, 1-#B : ca.17calka,

THEE S AERCI2E A L7z Ea AT BoEEIT A, WA, $A. bl

o

W



TIBEBFHOLEEIZOWT 677

WETHY . Z0Eh. VEOBE AL A EER ENAONL. BAa -
A XAUERTH B0 LA S, FHETMIARLIC X 2 AN Bl & T 130 307 % R
& B AiRRHEL, 589 M T,
OFK  HEIFES125m. 1 - EOZMICE Y ITO 4 FIZX5TES (#2021,
PrLE. J5 S 10cmo.
IkEELIE, E10eme 20 - 2QBO 2O NTBMIZTITbib,
TR AR A & AT LB~ Ol E, ES55em, 3O~ 3WEO11E
DNTBIIZFITT 5N 5,
EIR GRS G B HR R B~ O E, JE E50cm. 4 O~ 4 WED10kE
DN 525 o

LA ST ENHERE R EAR 03 220~30emi2 4547 L. HEREE FEflc el & ShTwin
IO TR, GEB60EDO AR L7z, Agiid. SR, F#E. s#EoM
%, &, HIZE. SRR A%, ARARR EDVALNL, 20 b, BRARIAED
HEORH 0T, 20825 L7z (202D 1. Mgk S FiAKNE - EST
UL T, 1 ABTENEEEL TV,

—Ji. EHBFEZA (2016) Tk, RO L) IZRBR ST b,

1@ #rthE, JE210~15cm, INUAZROIED, A%, HT R 28 ET 5,
28 AT, 2 E50~80cm. INUAERDIED, HEORNEAG T L7z,
JEERIZITN & 25 TIEBED S,

2REMTAEEICE, AIOR T VA= fithgAR. AR, BEOE, AR
N AOND, 2@ EORRD S BEHERFEMR (B 1 18,040+480 “CBP (ZK-
497 1 20,704-22,941calBP, W RAB21,822calBP) H3F LT 5 (HREHESRHEBEE T IF5ERT
1992)

w N
v

S
|

B

Il FIEEE A OZE & IR

1 FIIGEBEEC BT 2 M INA dR U0 deBE D2 &

DLl a2 & &1, HokAix, TIEBHS I EIC B 2 Bz 2 B4 fE
WCEESNLAREEIIOWT, FREICEE SN [[HAHERESTE), LEmicw
GEND [IHARRY B SUE] o 2KBI5T 5, ik, HEEWHEs (2016) o [T
JIE R RS bmr ), (R B s B ] (s L L 9.

FE(2021) 1E. ZNENOFMEZIRD &9 IZHBTW B (#2021, 159),
OIBRBBEE R (44~30calka)  BEFEIEO S Hipid, Wihd ZoBEBobEEY Lo,
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FOEMRIL, BEEIZGE 0 43~30calka, /NAREZE @ 30calka, KIHE © 44~33calka. i
JKBE : 39~36calka. #%:44~30calkas Zir 6. H: (2021) (&, Z DEREOEN 44~
30calka® 3 5%,

FIRF BT IOV TId, AN~ —IC X BEBITRICE D E LB, ARHHER Y

ERE VL ODHERS EELFEMIC R > TWD VD, T2, EIERRSITHAN & M
WHZSEE D 72 (L R AT - 3THAAED TEEH LR L Twb, by
=TI, WRENDHIZ. REAHIINI, BIEAL. T SREZR. GO, B
DI, EIIZRE 2T AL NLAE A, RV (BR % v Rekmok
16232 DB Ottt O b B 7 LI E § %,
@IBEBBEFE (27~25calka)  ZOERFOEWIE, RICESIZE, NABEZE, K
HED3IMHTHE Lz ) o ANARK, A ZEMOMARK. i, #8052 0Kk
Db PHE LR AL E 5, SNFTOET A, ZOBEBOMEIZIZ206] L EDE
HIEMED D ) . fef 4R 23calka, #T 4R 1 28calka T, 27~25calkallEH 4 5 L v,
C D7, R OBAMAE—RH R AL LI, SUEIAEIZ ) T L FERLED
30004EHDMBRA D 5 & § 5,

Plod b, IHAREHREBEOBBERICOWTIRE ORIAH 5, BERFEORBURE
RFEFATIE, BERIZE 28 3B ORESEA I« 33,440—32,700calBP (Beta-391333) .
34,400-32,600calBP (OxA-36754). it KIEATE 55K P82 & 5 1 K& : 39,708~
36,031calBP (Beta-503418 - 503416) & 72> T\W b, TN HH 5k, FIEBFICBIT S
LB ORMEMN % ca. 39calkallfE L A5 Z L BWHETH A (F1),

2 F)IENEE [IHA 2R R B A aeiE O FF

0 2l LB O 2 BRI DTy AR (2021) Tld, bk X5 12K 8%, B BEAYH
RaEns &350, eIk siE hsEaads. /v F. Xy ok d) BLIE
LIZASNG, Tz BEHBE (2016) 13, BIIZE 2 BIKH Tl L 7o A3 a0 H 3
HEFRMETLRIAREREE. A7 LAS—, KA (RRED, BRAR (%
R B BA. B, AL, AERICHET 5.

Fo(2021) TiE, IHASMIREIC BT 2 G NEAM, INERNEATOFIEIZ DO Tidfilii
LTy, LeLars, LTI 525 AN - /AN OKAETE) /A NE
M OB ERESE (ERTZRE 2B TH) . KOHE S/EN & ikl L <2 AHKE A
¥ UNEIHEZE 3@ - LRUMi#iRIZA2019 1 p.399 - A7 D5) bALIENTEL, TN/
O, EFIEL TGEBBEO MBI L, R THREMN 2SS /INE N B AT 5 & H
W3 %o
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PLEORGES 26 HAKED W) FIEBEE O IHA 2 R B o 1 38 P E B A 2R O A
TR (2019, Kato2021) 2B CIEd TA D & NG NFT LI ER T, T4 &5
. AR, . BRAE. RELR S OBIIHRSENER D A S N D SRR 2
B V—7 (DB -DPH) . b LB AR. B SRERL OO (TBH) LA
HIENTE D, T72. F2REEETICEESINLIHARENREO AR, AN A
it (M) THh b,

IV R EIEERIC BT 5 EUPA 4k

1 2= 7RO RY IR A 2RO R X 7

BAE, 22— Y 7HEROT VY 14 (Zwyns2012), € > TV (Rybin et al.2016), N1
7 (Terry et al.2016) Tlx, HRMIHAZRRA L BB O RBHEMEFMAELA T -2 (MIS)
3 #4720 5MIS 2 FIBE O 1R [0 23 fURTEA (Early Upper Paleolithic: EUP: ca.40~
28calka) . MIS 2 % 5 B #OK MM EL (LGM) R T CoBRMIBA S P (Middle
Upper Paleolithic: MUP: ca.28~18 5calka), LGM#E # LI O 21 IH A 22 A2 (Late
Upper Paleolithic: LUP: ca.18.5calka~) &3 2FHIX325%@H L Twb, 72, ¥ X7
=N AV LIE O H Tld, EUPIZHEA Dea. 48~40calkall SR A% X 5 A4 N AT
JE RS & /NN Bl & i & 3 2 H Sl DS AT 2 R IH A SR AU 90 ] (Initial
Upper Paleolithic: TUP) %% LT 5 (Zwyns 2012),

O~ F T HCEROBRIIHA RO X 5 % T EBBEO A REICH Tdn D
Lo TFIEBHOIEA SR B S L I F)IEE EESCERTIEUP. HA S b
B L NN EBSULEINEMUPE ) BB 2o B BR A2 R $ & & b2, TR
WZIRIUPAHIEL 2\ C AT 20 T2 L, PEALBAEO RYIHA ZRAL
S2WVThH, IUPERELS, 22— F ¥ 7 HRAHOR [X 7 (EUP/MUP,/LUP) H%EIS S5
EMESN D, BB, MELZIUPAREL, BAEOL A, T Z & EILE Tk
AV B AR E VG O S B H G XK S 1 i T Sofbkg. W56 2 # i 5 7 S fb g 5%
(M 1020) CTHEESNTVWDLETTHS (Lietal . 2019),

2 WEHGHOEUPOBALE & #5445

EUPORSE  FJIEIME O & S OB R FEROWMET 2 5 TIEEHEOEUPH %
Hldca.39calkallfED & O TH AT REMED SV EHIT S 7z, L L, il TSR H)
WZALE S AdbE T EMEEE (39°55 13.1N,114°47 04.5"E. 1D 5) 6T, Wi
W2 X B/AINAEREAM., BROHMIHEN, MWED b OTEE L TWERZ SO/ H, B
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ERERIFET 5L L bI0, RAKOAIREREZBHE LTHHL, SREBEBRIZL-T
AREREE % B3 2 IR 2 TR 3R SR BE DS S 72 & & SRS Sz (Wang et al.2022)
Fe by — b LTGRO 2 5. &1 mx b b, WBREITIC X 2/ NENEAM 0I5
LA ARG S e WAL & 2R RIBERAT A SN 2 Eh b,
SEeRixAeehe (DRE) YT S N5 REELOBML. /INEFEA, B EE L v BRIIH
AaMEFEE L, BERMER 2B TEHOAMELEUTINEERT I L0 5,
EUPH#HEL AT I LD TE D,

TR E B 6 12D W T, 34,800+ 600 “CBP (OxA-37735, 41,176-38,462calBP),
34,500 = 650 “CBP (OxA-37736, 40,919-37,676calBP). 35,050 = 650 “CBP (OxA-37737,
41,431-38,472calBP) L AEMRBE SN T D, INE D L1Z. Wang et al. (2022) 13, 6)F
DIEMRE39~41calkal L T2, ZOEMRBIEMEDFHMEIL, 34,784+ 365 'CBP
(39,271-40,687calBP) . W 9:639,958calBPT& V) . W EILFT OEUPIZca.40calkaF T &
WDITBHENZ D,

EUPO##E  +E (2021) (&, F)IEBREE ClISRo i 0 s BE 2 e B 3 2 1B A 2 i ) L B
(EUP) &AM FA#EEAEATS 5B (MUP) ORIZHIBRE (ca.30~27calka) A3& &1
HET D

HEHLEOMUPOIRE L, MiA N OO EE R TH 2D, MUPD B % R $ 0
OMANAEEE L TiE, THEBHEOMUPHZN (ca.27calka~) DII2 . BEHELA
PHILEH, NETEIGX T 2 A% A 5@, WAL THPm3ARE ., 1LVH &A1 e, W
BV, Wi, BEEHEEWL 2 EDH 5, 2055, 1 ALBIZEROERNEREZ b
ORI CREOHEFNL, P (OxA, 23,680+170 “CBP, 27,429-28,273calBP, i
fi27,823¢alBP ; Beta, 23,610+80 “CBP, 27,650-27,892calBP, "' :A27,767calBP, F-¥1f
23,623+ 70 "CBP, 27,669-27,884calBP, W RAE27,773calBP). TE{¥ i (Nod71485, 22,630
80 “CBP, 26,908-27,250calBP, W9HE27,081calBP ; No397247,22,800+90 “CBP, 26,969-
27,311calBP, WRA27,173calBP ; No397241, 22,690+90 “CBP, 26,907-27,258¢alBP, 15
127,084calBP ; No377941,23,070 90 “CBP, 27,208-27,609calBP, W H:Ali27,333calBP, F
Bfti22,801 44 “CBP, 27,081-27,276calBP, W9:fiti27,188¢calBP) TH 5 (F1)s ThH
DEMHIERA S PEHLEOMUPIE, FILEBECOEMR LIZIZFE T, ca,28~27calka
KRR ENDL E V) ZENTE b,

—7Ji. EUPIZOW T AL, ILTaEAiF-#ES20H 7 8 g (BA101444, 28,524-27,925calBP) .
KT (ZK2599, 25,425+1005 “CBP, 27,716-31,253calBP, W 9:t29,616calBP). L&
RS ESCALRE (24,240+300 “CBP, 27,807-29,036¢alBP, W 4:fi28,409calBP) + T X
1LJE@ (24,890+350 “CBP, 28,402-29,978calBP, W J:129,148calBP) . il 44 /NF 5 6 J&
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(ZK0654, 23,420+500 “CBP, 26,853-28,717calBP, " 9:4l27,652calBP). HHEHRIKAA
J& (BA091423, 23,300+105 “CBP, 27,317-27,732calBP, W i:A27,525calBP) 73 ¥, T)II
WIS A S MBI (ca.27~30calBP) 12 A 2 4EARHIEM 2 & D IBMIA N A e % H
M3 endTES (1), INHIE, FIEBEEOEUPH R FEM, SBHIHA RN 2%
FxbOoFmRAETED L XA AR - B EREEL OO TH L, D7D,
HEALEEOEUPIE. MUPOBAMEHT (ca.27~28calka) F THEHT 5 & & 12, TILEBRE
[ZAHH N MBI R 2 b o LT s b,

3 HEHALEHOEUPA#AE

DL EDOEUPOERMMET 2 B £ 2. HEHLHIC BT 2EUPHGR L HITTHAL I,

TILEBEOEUP (39~30calka) LARTOFZHEICIE. LA TIHM 6 E@2sdh %0

CHUSHEBE L. TIEBBEOEUPICWATS 2 Ak ik, NEEHGKF Y A5 17
J&. MG TF LG g, EEA N 2 B AbsCT B S I TR by
TR KBRS, LV, IRl RS, EARERCIX 2 - 3, ik,
G, SR A F G XK 2 M ss 6 UL - 45 2 SU(LRg. [R5 7 3. [FI45 8 H
M2BEHRENH D,

F 7z, TEPEET A S Nz I g 7B/ [F B o [ BRI (30~27calka) (2 A% H
e s L, EEA/NMNLALAGE 3 . ALt ERAR TR Y. A /N R, ILTEE
BRI, HRBERWAAR R Ehd b (1),

FRL L7 EILEOEUPA##E L. BB O IEA R LK 2 o g o 409 7%
FEHETH o TodRkizigaht 7 )V —7 (DB, DPHE. DQEEZLE) TH D, 727200, T
BREED At & HIF BRI IC BV T ZNE TELEN TH o L WA % FIH
2500 L. BB RIGE R B - M HA R 5 b 00FEGHKE
B HRENDL. Ty AN, NORUNTLR EOAEERM ., .
2. W ERER - AR, BASRE EOW i, ERHAMFIH & Vo 72 %I
B B BER VAR A SN S, PHIIEAZEERDR, PEALHO EE 2R TH
o 7o SRBkR 12 BE 12 ca. 40calka A, BIIIHASR 2 ERZ SIS s & & b1z, HH
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FHFEII BT, RGO 2 KEEEEIR A 4 F8H S, 2 2Hh 51tk
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Sabloff2008) » #L4x%Cld, Wil T — 1 v /X ORAEAVHERTH & STEIC LIE L IEEARIE D i A
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RAECH A 2 A LT LA RS e TE& 2 LIdB R v, 22T, TR
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oI &ML & E T OFE

1 AL S ORERE

HEDOEHALICE T 2581k, 1918 Ao £ (Evolutionism) NEFIZ X D #
5l X7z (Tylorl865. Morganl877 (€)% »1961), Spencerl878, BI/§1959), 19404E 1% 12
EAEfL T Fe DS TR L (Whitel949, Steward1949 - 1955, K 111965), 19704 %12 A1) Ttk
1bEF (Neoevolutionism) & LT, RGO RfEET— 7 L EHFEORBEIZFEONT,
FE B L RO UL R L, Uk - AL oREBRE & L CORilbT 5 12E 5
7z (Sahlins1958. Servicel962 - 1975, Fried1967), Z OEIAL - FHILICB W TEE L DL,
FEOR - BREAL S E EIRAH S OISR ZE L2 2 Lildh bo [SEEFR (Prestate) |
e LIELIASNDZ EH 5D (e.g., Feinman - Neitzell984 : p.39), Z DM % X ) #
MAL L 2R AR5,

ZOREFEE T TEEH (Chiefdom) | D& THIS I, BHEOHERIZ L 0 #
BEINTWLEZLNTWE, COHEERME LIoHGHEGNE, EEL - #ELs 2
Tl nl, EEALEEREDBUSICHEL 2 EEY L ROk v, ARSI miRE
(N==2) ITEDE, URBIUVZOEKGENS 25 FAEME. 2NN OTALE
o2 BRI ARs s, FEH HE ICEWITNIEEIFLEL. b 2Rk
REEEOTT, 1 20®EAKZHIET 2, 072, AL - BEEE 12, TR
DF SN IEARTRINITRHEE BE~BTN) 2% 5, BEENETTIZO W TR, & I,
SRR OAFE, F¥EL, T L TER  BoRsSMER SN TE E b — v 2k, [HEHM
FEEOEEEDEM L7222 L 12E D ZRICHVZSESENL,. 2LV ERR2ED
ZB) (HHm) 22 7-HETASHILL 72 (EEbofRiE) & 27 (Servicel962 : p.147),
CORER, HEDEEL Y VIR L, FET AL FOERIMEAR - BFEIIRTTRIC
AHZ LT, HEOHERNPEE 72435 (Servicel962 : pp.147-148), 5. M. 7 1) —
Fix, [7 ¥ 7% (Rank society) | I2BIF 2 H#EILEMHICROTELT, HE2OOE
RERC B & 5 ZRHE0 20 1) BB OHEF I3 TV 5 (Fried1967 : p.115. pp.129-131),

CAUTH LT, TER (State) | (&, 0% - BUARREICBW CEERM S L RKE (R
ho TOEIE, BEM (Class) ML T2 L) EMAMAREZ HEIIRT
(Servicel962 : pp.171-172, Fried1967 : pp.229-235) "o F 72, 37D EH B9 72 4 iR M
(EH - BORF) AELE L. C ORREANER IR S N 2 ME— 1713 50 HET) DR
E. OB, @F@HoBE, /- @BoPIT. PEELbOLEZLND
(Servicel975, Carneirol970 - 1981)o I O & 9 12, #ikE % R il & SEHEM e G = A 5
Bt ZHOLFEREY ZOFEMNICNELTBY) . ADHBESL KX,
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LIAT, BEFRHSIL ) HMAEEL LV BERLEEEZSEA TS, R.I—31
DIZomEZEL., [HEH] &% Z20HBI6 U<, &/ (Minimal) (15— 28
OREOFTLE Y. ANOEKER). BB (Typica) BT REEOREOT & F ), AHBIIE
T2 1 H%B). Ik (Maximal) (N7 AR5 Tkl ERBERIEG) ISHG L7
(Carneirol981)s F72. G. 774y~ ] . FA4YzVid, 72 HKEICBITSERE
FEREOHEEEZNRE LT, HEOKIE. HZ0ZEIL, BUAIED L Y o)L (@)
LRV AY D XY= RHBL, SNOORMAELIEKTHLZ EEWLNIZL
(Feinman - Neitzell984), 4B, XV HMLTEEL RILEFRASIIML IV REL -
FEREE & AL 2 A L 9 2 05, HESBIRO ISR L L CiiEERIcH b . Akt
EHRE R R 720 B2 M.D. Y —1) ¥ X8 33 7HEMZEIZ BT [Group 1
SN LHE oA, b H FET, FeF) TR 3EBOBBEHSED LN, B
FEOMERA R TSI T > 72 (Sahlins1958 : pp.10-12), T 72, 7V — NI X 2HHTET
WTh D [FEREILFE4 (Stratified Societies) | Tlid. il 4 O CALIZEA O FERER)EIE~D
T 7 AMEDFFEERICIRE SN E 2 & TRFEL (L) 25EAR, £ < 05osE
SEAED BN THEENTIEICHEE T2 (FHHL) £E 2 b7z (Friedl967 : pp.186-187),

2 EnEhs R it s

MEOBHMILIL, ZHELS LR SN TE/, 1950FM 121k, LAYMEYIRRICHEDWT
B Z OB % 5 U 2 BIA5R ASN D, V.G.F ¥ AV FIZANELICBIT 2 [#6
m#a] 2w C. X (SER) O R~NTw5 (Childel936 - 1950, F ¥ 1 )V F1957) *,
TAUS KA, THEH Ay ] L IX AR E R S OBE., HAREE O, ERO BB
FIL TV 5, ZORBIE, T2 BEHE & 20U X 2 ADOR, MR & ORKBE
TAREEOMIG, BIFEANREZMET 200085 ORG, SrkaBZEOH RN (5EL),
FRHROBIM, CFRE. BEEEBEORT. Mok E, 2L THHTOREID S
(Childe1936. 7 1 )V F1957)o F v A )V O 2@ 21 F 72R. McC. 7 ¥ & A, EIZ
AT ANT NX—, AVERY I T OFEEAWEFNIEDN T, FERBRIZAIROFED
iz L T\wb (Adamsl956), VW H W 2 EIREFE O BRI M 725 [E5] /i dilf]
(Florescent or Classical Era) | (ZI3HIHERY 2 H R ORI FE D W CTIEMEAYRE S 1L, il
BAZAHE S 2 /AN LIS M OB R - = 2 2~ MEBR D7D ORBIEE %57
WHIOBEFUREL o 72, BRI RBETH o720 KO [FEEEFRK THH
(Militaristic or Dynastic Era) | IZEIZREMIZH 720 . IR ZME 2B - LKL, s
FFOFEE, LEFELOMER, BlOZE, ERMESFOEFILIC L) FEEOT 5,
19604 BlpE L 7e 7 0w A Fd 5, — BRI oM. % BIR 3Rt BN & #
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FTH Y, WEITHES IR PO W7 (Johnson2020 © p.25)s  DFIFEOH T, JoEF T
KO D WA S N2H, — B & BIRERSE & BT S IR 2 W8
gl | P L EFRICED { N OHAEAOBH SR EEITR E L 2 ) AR
EF CULORRE - 2% CXDVEHLET 70 —F2PRONDL L) Ik o1t
(e.g..Flanneryl972, Renfrewl973 - 1974, L > 7)1 —1979, Earlel987 - 1991, Kristiansen1991.
Wright1994, btV » #7—2001, Trigger2003), T.7 —)Vid. RV A7, A 7ifpE, At
TRA)AERE, Iy SR BN RE LT [HRHL 2OmaoBifE, @R
BIEOHR.OME, 2 L COR L. 250 TR 7: (Earlel987), th4x (JEF1E)
OBENKRE %% 5 1F EEMEMEIT L, VLB ICEBURRBIERES AN D 2 L2 FE
Loodb, [HEM] HEIEE AL L2 LI3EETH L, 720 K72V AT
4Tk E. FRFETO [EEH] 25 %S EHl (Complex chiefdoms) ] @ %\
(& PSR Lt s (Stratified society) | % 437# L. [H#EZR (Archaic states) ] % b & ¥tt
SHAL LT U CWwWAb (Kristiansenl991) . Z 0 [FEEALALS ] 1E, ERE [HEH] @
WENERE RSN TBY ., [FFEMEILR B4 (Decentralized stratified society) ] &
[ HES (Centralized archaic state) ] |25 & L7z, [FREMEILREE S| Tl
HEEDFEREAN 7 A SRR (AR T A LA S EM - B BUNL . 52T
FEFEDIZDOOWM % BT 5 2 LT, BHENICKRET 5. LHEBRA2EIITHY ., B
BRI H AL S T e ve 75, TEEIGERIEIZR ] Tk, Bl - BRI 72012 8F
WAEHIND, LI EOIIEE A - 285 - RHARB OB G HEAL - H L S
. BOREIAEICE S THB AL SN D Z T, B2 2 v MR, TEEAGE,
DI HENZ 7 o 726

EHFIIBIT B EREB OO, ZORERICANT SN TWiz, Z07o,
HARZHO 1 KER FEHNICBCTHEREMICET LZER) 205e LT, 205%4EN
EHEB YR L SN T E L (e.g., Adamsl966, Flanneryl972. Yoffeel993 - 2004, Feinman -
Marcusl997. » 1) v #'—2001. Trigger2003. Smith2012), #HELALS~DAETEF T 70 —
FRAMTK. V.77 F) =, [FEELtts (Stratified society) | (=E%R) 12DV Tl
NTCW5 (Flanneryl972)o & 1213, BHEAL S 74T B O 17 R ISR 72 SCHCE B
DL & FEALFEFAFE D S A SN 525, HEOAIZE TwE b
DEEREENE SIS RN — v O B - BE - 525 % 5 2B
B, BEENEEDLL 74— RNy 7 SN TH S, B.G. M) v H—1d, X
WEAOEZROEEEE ok L oo b G O BRI % 8 U CERER 0t &
B SALR 2 AN 2 29 & L7z (U v #—2001) FDRETIIEM L 7 2 VK
EREAE R VDS, MR EROFMAFERENCIED X BICRE L LR ERRIC LD
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S ORI EN S - MEILATTREIC 2 5 72, & N7z (Trigger2003), F 720 N.F v
T4 =i, i R SERERE L. MENICEET 720 0%EN RGN TEE L L
THEZRZH# R 72 (Yoffeel993 - 2004) o T % FAFIF 2 DIF, A - HFjK - /7 HC - 2CHRIC3E
O REFENHES) . AT & 2 T O RBUAKIS 2SI, HRCE PRI £ 0k
BEAICATHE S N A BUAMEN TH Y . SO DHBHISET 2 LB Z U7z,

3 HSHOAERMT (1)

AL NS & E R B B B S OB ZE & B L 7225, #0113 & DR BT 2 4
BKTHEUIZEEZEZONTELZDIES ) D

EREEOHEM T r L% 2Lk, BIZ—RLAEABETH S, ZEhFicBnTid,
CHORER O LHEOREB E L COBEENS & (Childel936. Trigger2003 : p.120), &
LWid, TVE A LOEETANDL L 2585 THAT (Flanneryl972 @ p.404) 4L HES)
MR SN A ZEME L TCORMTII > 7Ly 7 A (Yoffeel993 : p.70) &\ 72 fE09 7%
SEDRLN, TN TOHHAEER SN TN Z EICED D IdAR v, . UL
FTEHERICBIHMHOGEENDERDBIZEAER LNV, ZOHT, =71 Al
(#5715 (Cities) (&, HHISTHOZEICAREN T 2T NITZOFRE L BEHICHEL S 2 L
Zvy ] (Servicel975 @ p.xil) LR, BT EERICLERFMHELIIZZL TV b o, 72
72U, [ 5 (urban centers) (&3 A EWVOHIASPIZHEIT L TEEL 2 CHIC X

®1 B RO R

ity - EFICHT D E N ERAL 5
ALK
7 v 74k% (Fried 1967) XA % O HAFAE
i (Carneiro 1981) ATHHE AT - 0T TR 2 30Uy (/s - B - g

K\ Sk % Riko
IR - B (Steward 1949, OAVERYIT - VT MIBITFHHAL [ — AV TAYH, AVESIT,

1955) YT b EOWRAE SR (Bl
FOWRDS)
[#% =3 (Service 1975) AFERICE o T IEARZR
EauE
154l (Flannery 1972) X A 7% D RAFAE BERRAEAE L 22\
HEH (Earle 1987) SRR 225, PG ERAO N | [ERE] CoBShattaoLitts
DEPIZOERMTHON L 2 R

FEEMALRE L2 (Kristiansen 1991) | AMNIAEAE L7 o ELS M7 B0/ 0E | BERBALAL S
vy —ENNISEET S R

SCHH (Childe 1936, F % £ )V F1957) | O SCHH DA A4¥8L E I & Ok, R 2
L

FE T3 LY (Adams 1956) Okl DA IR MARIIMEIINC X 2 R

[#% (Flannery 1972) OMETADXEINCESTHATE UTHAE | Bl o<,

WIWISCH (Trigger 1993,2003) Oy LD T HNE P AL 22 D e W Ao die b HiAG 20 T TE

% (Yoffee 1993,2004) Ofimya >y 7Ly 7 2 HEWHE DT SN B2/ & LT
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5bDTdH D] (Servicel975:p.8) L HBTEY, —7 1 ADFEMDOIMFIZIL, 1
KEROR%L BT, ks 52 - IKERSEENL LU TE S, 2 - 3KERE
bEALHERTIE, MHOBEOSTIDPRLLDLKRTHS ),

FEIFRA G, NOBHE - BELSHR L 2B R Th L0, B REETES I
HEMTE b, Ll ERMIETOFAEII DOV TEREIN TRV, %D RIFIEN
B SN TV BHE (Friedl967, Flanneryl972) 7513 A ETH o720 72721, Bl
FERCOWTRIBNAER DD L. 7=, WRLZAODLFEAEOPOHICEET 5
JEfE/ 8y — v % ME L7z (Barlel987 1 p.288)o F72. 7 ) AT 4 7 ¥t ik, [JE4EHEL
Bttt ) 2B W T/ Z THT ) 2838& 3 2 Wl seE &2 7”12 L 72 (Kristiansen1991 :
pp.19-20)0 AL NS 61, [HEH] 1B 2 HHRHED 2 id 0] O
HE S N7z (Carneirol98l :p.54)o 29 L72F KT E 12 X DML EERMARICT +
—HAL TV A,

Dibd o, #liE LIRKEROBAACLHEORMA L BHE SN TEB Y . 2 oiEifiEREL L
HEALDHEATZ, LV BHEGEEFAERITMY )5, LR b,

I T oo kR

1 #WHoEFRIIONWT

HETIE, R OBERESE - EREEOMIEE ) v 7 LT, ST EFITERINT
&7co BAEOERIE, KEL 21008 TE L, 121k, TXRTOMHEZUET 2 ERIT
AR TH L7720, UHENLREROAZIIRT 5108 (WirER) Thbd, fi<IdL. v
— 2 X AR AFRERE LT, [HAMICEERMAD. HAIIZKE % TRiEmN 2
JafEdh ] (Wirth1938 : p. 8) 23T 5N 5, EWFOVE2»HIE, M) v A= [L DK
KemEH e OBRICBW T, B S NzGEERE T B 72 TR O HAT | (Triggerl972:
p.577) Lk, BT A BERERRIVICEFE L 720 AT TIEM.L.A I A2 X %, e id [H
HHEGEO% C OMIEIZ BT, SRERBIENATENC BT 2 B IROWEEEAH AN T 55
FT] (Smith2019 : p.13) &£ § 5, XV EBMHPOLI v 7 A TTVHIRTH %,

5. BT OFEE A T2 L CIRRIICIEZ £ 9 £ T A (BRER) bdHb. T v
AV FIZ & 2 BAMEW R OB A IR SN2105H H 058 (Childel950) 213 Lo & LT,
) LAERIINE THE RSN TE (Bietakl979, Kostofl991, Renfrew2008 etc.)o
INHIEKA, TRTCOEHEZMZTIEPLELEMLETES T, /2. L TIEKH
H2® < FTOMIAMRIBIEZEL ENTBY (e.g., Marcus - Sabloff2008, Smith2019)., Fik
HWEMEREL TV 5,
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[EA OB - LR SOIR TR L 72 AR 2 s b — 3 L TEFR S 5 2 &1,
FTHEHNAAF S OICERLAH, STETHEICA>Twd, L2 THELRDOF,
RIBTZIRR DBETH L. ZOFEBLAIC L7220 REg IR (2 BOE L 72 gt % i
UC, AT 2 AR 22 MIICERR#R T 2 2 LSl BEITH A 9 o HAHT 242
A HBLAE, BRRNE E BRI KB TE S (R2), EmalkEId. AOHEZ EO
B EE R, M ZEMOBEIRD (ZMaE) 2 &, N2 EE HE) (2L 218k
a9 M, Alald #RT 2 FERIAR O P CERY - AR B 9 L7ZEAMEIC
Koz, DU TRERERIZEIZ BT 2 & (AR T O 38k & AR B HhE - BFEliT 2.

2 =MNRNER

wERRHRIL. WIEAYRERE & ZZHFRIRRRRIC KB T E b,

PR RRAR L HRTH O NITHUEL - BRE, AT OHMREICER T 5. 29 LcBlE» L0
EFRIEH OO TB Y. AOFBIIHIIZKRE < AOEES SWIRAVR E 1
TWwb (Wirth1938, Childel950, Sjobergl960. Bietak1979, Kostofl1991, Smith2003 - 2019,
Cowgill2004, Gates2011 etc.)o —H+ AEBEIZOWT X 0 BARD % Bfili 2 $2 s 3 % F61
bR SN D, ZOLE. BT ABBU EONDZHET 23mE DS\ A (Sjobergl960,
Trigger2003, Cowgill2004, Hansen2008), Z 23N ICB L AAOZ AL &L H 5
(Adams1960. Kostofl991)o Z D ANBEDIRNIEIZ, BZ 5 FEL R E L 72RAA -
WHOAEERL TVLEFEZ LN, HXTIEAEIC X 288H OFRHIH L W2 L 2R L T
Wb,

Z2 W RER T lx. AN - O ZZ ML E ISR 3 A sk 0s KB S M e & 7
Vo BTSN ORZETIL, B IxDH 5 Z2H Bz TREEE] 2 T 24 L. Bk
KB C& B e e L Cili#k SN 5 (Wheatleyl963, Hansen2008), & 512, 29 L7z#BH
BENHEETREETE T, FHEOR - A% EEREIMREEC 2 EMHRE SN TVD
(Blanton1976. Kostof1991. Trigger2003. Thomas2010), = O X 9 (2455 O A HEH 12 B
ARG E LT &2 Rl aid, s B0 2 bR S Sz b o T
Hhbo FAVOMIEEEZW. 71 A% F— (Christaller) (2 & D 193142208 S L7z du O

Fld. HUODHL (BT offsE (TEL Uik - REL fhR. R CHEE Vo2 3R
) LIS L DRt (-1 A) OFLEHF (HEEIC X 2 MBSO R

WCHEB LT, LA OBE T S L2 (Bil1989 : pp.44-57), Bl Z X, &b 1AL
OHLGHLB o & HG R E T 2 REEM O FEHIF & EE20kmOE T & LTV 2BE. Th
0 LECHA F2E, Pk 20kn) 122 OBIIAE SNV, oM EAOMEE
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B1~Be (BREEH.LH) 2Bo OFPHICHFICRET 22 L1l b. 29 T5HLBohbd
BEHFPAHE Lo, BRI ET 2722 P LK ~Ke (KFEH L) 25 TE 5,
COEHICLT, FREHPEE 1mOMICEL F T, CFAIMHETED L) I LA
O ARMICEES 5o &L LT, LB (=0G) 2B e 5, BBLL P
LHSHEEFICRE SN 1 OORES G HGISs L2 T2 L1l b, RE 7TV M
oM EHRETIISHA L, [Z0ORER AOBEICA2Db LT, fLlTHh L 0T
NnoILFEE S AR (City or Town) T&H 5] &7 (Blantonl976 : p.253)s T D X 9 7%
JEAE B IE A v b T — 7 o T AR 2 R T A PFgRIE. B TIThhTw s (T
DT HIEIZ O W TiE, Adams1981. Falconer - Savagel995. Polluck1999. Algaze20087: &),
HHWEOZEMECE X, BEOET (Adamsl1960. Sjobergl960. Kostofl991., Trigger2003).
A4k - BF (Smith2003. Woolf2020) . JafE - JEfE{E (Marcus - Sabloff2008) ,  Jik 3 %> K %
(Siobergl960) 7 EDIXpIZ M % LEZ N b, EBROZEMEEIZEL L - ZETIC
bLDETHA )N, BUA - FHUERE P ) — MERESE L ESHLEOFEN, <D
BAEICSERENTWA (Childel950. Kostofl1991. Trigger2003. Renfrew2008), = 9 L 7z
AR L L CRBICHEX2SE ) A S N RAs, B IcHEM ez 5hb,

3 Bﬁ foi9
kL, HeRERRIY. AL ABIRERAY. AR, FPRAERIEEEE T ATV D,

PRERRIVRIRRIL, L I M) v A —IC X DASRIICHD M E Nz b)) =i, AR
i & OBREO R CEENLEEE FT 0L LTI A L) L L7z (Triggerl972),
L72h3o T, #hiiofaE &3, WINHEOTL TIE R T LY AHAMIROTEIZIL L
72bDTHY . WEHESHELIRE CGE) mPERINDG, 29 Lome QB #Bil
PHETAHRT & LT, IHADPET 5N SIUIFEENIC, BE SN HT ORkE
RLTWb, FIZET 28, OEMILAEEIC L 2 SRR, @nT 215 A0dH 5 0
FRFEBEOZITIL, @OLEER, @WHWG] - 225, @1 Mirh . ©FTEHE. O,
@F#H. OMEMEDLEE, ORFELR LOBSEHE M), O LRERICBITAHEHRA
(DR, L%, TNHOEBOBRIIEELLF ) T AIIBWTARE 22720,
B LI CTHTRRED BRI AE L/ L E 2 55 (Triggerl972 1 p.593), 7272 L. H&AENY
gL, B TEMIE oAb N S,

R A=K D FREORRN 7 BUE L AR, HBT OBRENOF RIEHE 4 2T TR
ENDo WHHFEHEMWEOENEL LTREIN TV D HIE, ZLoBETIHEL Tw
% (Mumford1938, Sjobergl960. Blanton1976. Bietak1979. Kostof1991. Cowgill2004,
Marcus - Sabloff2008. Renfrew2008, Gates2011. Woolf2020 etc.)o & < (2. BRifi - 5% - #%
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FEORLHPHTICHET 2L E2 0N TEY., 29 LHREE, SRoMBEREY, &
B3 G o 12E T E A 2 5 D MEETTRETd % (cf.Renfrew2008) o IS, L#
RERR G EBL L 0L H L v o 72 LI BERE (Childel950., Sjobergl960. Kostof1991,
Trigger2003) <. YWBEDAAE % HiFEIC L 72 B HIb%RE (Bietak1979) ARSI NL 2L b b
BH3, OB R IFIIEH T D HE S v,

BRI R Tl ICHR T NI SR S L, HARE O Mb. BED 5 AL
(HEAL) DREROKE SNTE T, INbHE, BHALESOWIZEIZB W THE R SN2k
Thotz (MR, L OFRELY ML T 2R E () o1l X 5 ZEERS
FOMBZ 225, LR EY OB, WENZ TN L 2HFEMOEENEE, R
MRS e ERARE L, BB (W) DRBIZOLD oL 0D F v A )V FORRMEY R
7 W (Childel950) Z1E L& LT, #EFEEOLAHR T O HEZ AT & A 5 EHF)IE TR
v (cf. Adams1960. Sjobergl960. Bietak1979, Kostofl991. Smith2003. Trigger2003. Renfrew
2008, Gates2011. Woolf2020) o HEALIZOWTH, ZOREDOEKIZIZIEGRZ I H 25 b DD,
HHIICBWTRHEERE AL IN TV, 29 L&t E Lo Thiud, #ihs
B LENOEEERERZ 5 LN TES (e.g.. Marcus - Sabloff2008) . HbHH T, A&
DIEFAVBEAN T2 B T & TEHRIED A L 72K S HEM E 41 (Smith2003 - 2019), 29 L7z
REALEFBO (B8 - BHROMEO-o0) MEKREN 2R D £ 72, #HORE & A
7857259 (Fisher - Creekmore 2004, Smith2019) .

FREOMIC, HAFICB T 2 EHEHER, ST IR 2 A H D, AW 7 A —
Wi, BE SN BT 2R 25 LY 2 VOREBROFEOEKIZ L Y, #Hboi
BEA ARSI L £ 9 & L7z (Southalll973) & 1D B4 Ml 42 A TH SN LH
HEMR (EIBEMR) &, MURBIFR, #25% - BSE, Bub, 8L =%, L) xz—2ar/
B KT T4 TEN) 5 ODORELHERMOP TR, T LBRMEAD & OB
ILLTVRED%2HNE L) BDOTH L, FFHFHWETE2SO7 70 —FTH 505,
MZBVWT, W TOME A AN OBIRA L ) BREMZFH CTAEL 2 91242 ) &EBER
ALY (& QIR - BEFBICBVT) - BELL, MAME) REEEN LS
AL T B IR AER S A7z (Southalll973 © pp.82-84) o = D I BLEEZE VLAY, MR L
2 WIREIBIR A Bl A 2 5 EOBREMIETE 200, L) RELMESH 5,

ARERRIVERRR L, FHBIREE L OBRIEL SHTT 2R 50 ZOHEOINRERT & I1X. A
THBREETH 2T OBIT MR ST ORIAL - 5, BLY, BloBREE ET. %
i & ORIfRIE, BT L E U TR IS - B - BURIREE Y RIT L7 (Gates
2011) 7213 T <, R AR HZ ARG & AKFE 9 2 IRPL (Childe1950, Trigger1972,
Kostof1991, Woolf2020) & & F 4, MHEMFENEZ 2 5N b, o, ML (KiFih)
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OHEFEHFRIL, FLOHEE 2T LA EN5 (Cowgill2004 © p.527),

ORI - R E OBMRIE, ML CTRE#ERS & LTRAE NS (Childel950.
Adams1960. Trigger1972. Hansen2008. Woolf2020). & i #E=c 5 1% & F 5 b KRR O 72 0
WCEETH 72D, BFICZLOVEA VRS I 7TOERET 2 SHEICE R L-F v A
VRIZEDER SN T2 (Childel950). DHBIZ, IV 7Y 25 24 (Uruk World System)
EVIOHT 4 THELRICBIIBH A VRS I 705 OHRIGE O RAYELSFE (Algazel993 -
2008) R, HALFY ¥ 7 HHT OWFZE (Hansen2008 : pp.74-75) 76 b, MBI S O EE
PEIZED THRM I N TV D,

JE - FARBEEE LA L OBIRMEIR. RUSNAFRALDH T v, HET Y T 4 —
25, #WIZ & 2 BARRBEOWE L BARBREAO AR SULOBAEIZOWTER LTS
(Mumfordl1938 : p. 6)c F72. Y.-F.F 27 Y. #Hdiz ik 2220 HKL2 5O
HE & AR A2 38R & L7z (Tuanl978)0 A& Tl ORFHAE D - O (RERzEO
BERBHCES LT i), ORFEL?S OMHE (LOBREFHIIE-> TEBIL TV 20,
QH % DEFO HKREMN S OMEE (HP@ &, LIRS &) HROY 4 7 Ve OfRER
TeNTWBER), BIRIEE LTHEIF, 3 XTIZOWTHKRREN SOV BH 51T L. 5
EHAE T THZ LI TE S EEZ2, Ll HFY 7 i12Bwid, #imEE
RoOKEG DG | REERFEEH 2072 (EREHT) bIFCidn . —E#HEGo [#i
EHR] PEEL Tz v BfEdL H 5729 (Hansen2008 : p.73), LEEOIRIED %24
HIIEEICHFESNLZRETH S,

ARHFmI AR, AR DR OIEEE - YFHEFOHMD OB T LB TH ) . SRR
FEDORA L - Tu AWERE UELMEARE LCofll 4~ AOEH : Johnson2020 : pp.113-
114) OFBEZ ML T 5, FAFROBRHIZ LIZLIE #H~NOSEIR O S, Bl
ZIE, TV NELE (§i2686~21854E ) o FEHACHETIE, WEE TP E /- TH & FA
BN ENDLDATH -7 (Bietakl979:pp.98-99), 7. Hfta —~ i, #B1i (City)-
T (Town) « 7% « IMSEDHA 2 NODOSZIHEVRFIMES L, Kl hTwizd)
Tdh % (Gates2011 :p.2), TD X H T, B - HIBHOENZ XY W ORFKIE2% D
BLbENDh b,

AR, #BHTIC BT HHESEERIE (Built environment) D EMEANEH SN TV 5, MR
ERALHICAIM S N-BER AR L, T 2 s 2 @ - &R - Xl - K% 805 2
DGO BERATET 5 FH2 ) LD (FHF— 12006), WERFEIMEZ 2 EKE % 2

WZH72h), UTD32DL T 2 V& 20 %EXBIT 2080 % &9 (Rapoport
1988 : p.325),
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1) EfLr v S HRel WA R, fEZL0

2) FIL T2V TAT YT AT A 2R D00, WL, B, M

3) TRV =) HEWM»OFEHWZFN (R, Mz, 7740

V= TR EY T a0, HEME, BfERY)

CORFNFEDNT, FREEDME 4 NAERTZEM ORI IZ b o Tn/zZ &
U E L. SR WEEHEENC BT 2 RS A S SN2 ERIZOW T, Eil
ZERMGED A B 1L7- (Fisher - Creekmore2014), DR, EROKL 7 2 V& RRT
BEEFHHR L LT, OF ¥ 7 7R/ MEEW % &0 6 % 5 INHHOR T =Bl QR E
DX 7% St ZEH . OfF « DR 22, AT 57z,

IV RERRTR AR O P

1 JEYEIC X AR 0%k

HIEIZ 5 AT O= ML BRI L A HABROBREIRZ TnDE, L)

TEPVZD, DFED . ADHK - WERLZZMEE L, HRETT & 2 ORE o BERER.
WERIZ BT M BMR (Bt - B3k OREEZ L T\ b, 2. HYR#EOFTY,
MBI AR 2SR A O N5, BIZIE, 7 e OBRE BELT 2 MakamnoaRakid
RERRIFERR L VI D BES 2 AT E RV, AT, AR BUF 2 BB O ER
aldy AR BRERIERRIC BT SRR L E VO BRI L T b, 29 L7z
HRATHTZIRZ L 72D IS MM LR ENLETH D 2 L 2R L TWwb,

ZnTiE, HRBE 2 L0 &) IZER - EB T T IVw0ES ) b ME. X I AHUR
L7z&912, BEIC L A2EHRET O E ZDORER 1 DOFETHHH AI AL, E
F RN L 2HEN LT O ELIH L2 BT, 48E (5o BE, a1 o8
7 b ERTIRORRRE, MEEEEREE. Aha - MRBIERED 21HE 25 % A RIS L B
PE% M L 72 (Smith2016 - 2020) ZAULIE, AT HBMEDOLEICL Y, W2 HEIT 5
EVOHEHD L DOTIE R\ #ih &, S - A2 BT 2 faiEH 2 B ISR & sy
322 &T HHWICEREINL LD TH D, 29 LEAMBEIRTEOBEMIZEEL T
Bo 7272l AIADURLIFBIETIE, ZWFEMEHATR L ) 2 IRIIRSERTH %,
Bz X, 5 28R (A vox s b MRS 3B e, BRI EEE. KB (5
fr) fhlg, NIREEEY). LEARE. WA L) 6 BT ST WTOTHE N
ED L) BAEA Loy N HTERE R IR L D B DD LAY v, ZORMBEEE
Mg 27-0121F, R EEROMIZ, FMOGERERBIETOE BLETHS ).

Z 2T, FRUCHRAMIIR LzRE#GmICEE D & BRI 2 A oo o /- E %
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£3 WATFELEKEDY)T - XVURY I 7 LHI 3 TELECEOBE L Y 7 > MBI A48 0%

e TwAvErIT [ o7 WL 7o b
o G i LT | AT | NE A2 FNANA=F FA-TIE
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PR (ha) At 250 2 30 % 9
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e
R A1 REGIHA & §) ) ) o A
(ks o hBL) PN i — — — — —
Elh - CEOEN AE R o ()] — — —
FHE X DFEAE ey — O or or (@]
(R SE ) EEREOBAME 76 — O or or or
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ol ke Pt
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il ST
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BB OB —RfEE O RE RLIR — Tt Tt RHE L7
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fEE O RLiE: RLIB I — RESGAT - BEEE | REIGA - BEEE REILH - BREE REILH - B
AL R
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PR A (33)o ZORMEFRIE, B o], TR SO &
V) 4 OOFR S 7 ) . PALICIEETET TR L 7 ACHR T 0 RF A T 2 PR EE L OR
L7z 2095 [HEE] OAPEMICEEHEINLIHEL/RLTHBY ., Mo 3FEIIEIC
B SNDIRETH 50 FAUSIE, HHART O SR Z RIZ Y 2 Z 2 r3REE321HH 25
L7 BN OE AT, SBEEOEE - Sk - 5 - KA Evo A 2 4R
ERAMARERICE D HETTHIMIMICER SN L, 2B, TOHETIE, F—H
- UL O s & QIR PEREIC X0 | R EHLE O RS B RO AR % Bl &Rl $
BLRHEN D %o

KITEHAEEKWYHEFE LT, W7 Y702 HIFIIB1T 2 KEEEb@ETE 2 ) _EF7z,
LD HEMICHEBILZE ENET )T - AVKRYITTHY, b9 121, &3
THO oLV )T - AVERYITOEEPROLNZVHEL T 7Y b ThHb (M),
DIFL BMRICHES LT, Moo IR0 72 KA # s B O GERH L 2 SRS 5 o
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2 VYT - AVRY ITOHEY

MAVRYIT (BHOA T 7)) O vy (Uruk) (&, A4 THELKE (VL2 %)
JETTIABHIL L T2 e E 26N TE D, KICUROEREROP.LHBTH o728 b
K7 EN D (Polluckl999 : p. 5. Algaze2008 : pp.109-110)o [FEBFIC BT 5 E H AL
HULEBO MBS IZIZR S T 5720, [HESEEREE ] OMIX 22 (Pl ¥ =) - FARY
Zef] (Fhb =z v) & [SUEREBRS] (2B 5 BT & OBRIIAH LIS .
LAaL., HoOPGIIMET 27 B E L7V FEEE W) . SROFESN - 5 - K
TACCHEE &b R ) REIAICEEY (k) OFEIL. BBl oA T2 k
ZRLTW5, E72, 7 Y FEEOMEHINIEEDEZK T 5N TWE 2 Ehb, HOH
WAYLTE — R F R CTh o 72 Z LR S (UhR2016), HTRBliZkETE L 1Y) —
NEHTAE L 2T W E W R B T2EMOBIENNIRIER TH 205, MEIESE
FEEAZ G, STESHASH 2 Y 1754k (Beveled-rim bowl) 23%&ICHE T4 2 &%
EDD, TEMOBFEHENEEDRD LR DEA T2 Ebbrb, 612, BELL 2ts
FHEMICEBELZ2FR )P ES N T IR Y —BER (V7 ORK) R, Sk
F 2 BN FFML S N7zl - B BEk CRiEACe®) ook > Th, Lo L
I REEHRERAL - TEALL T2 L3S TH D (Nissenl988 - 2001) o

TN BT BIEHRAR 24D 729012, BRSBTS A2 7% o T 2 [ KE
JEAEHE RN 7 — N - 1 ¥ — S5 F (Habuba Kabira South) 123 H Z[fiF 72\, [6Ekiddl
PUTIMELTEY, V7 LIC K DR - BR SN EE R ON5, hRZHE

1 U7 - AVKRFI TblUT'ﬁVWT/I\ODH%tJEBT 71 20,000,000



AT S 705

(#72ha) A ZEHHA S, TV 7 RMOEORAHDI S 12 S 7z (Algaze2008 : pp.71-
72, /NR2016) o EEFIZZ— 7 T 7 AWML, JES 3 mOBEMRIREEIC L 5T
o - WEEAXE S, BZ5EARICEVWFIEEZ 2L Tzt Ex 55, WEENIL,
2—7 77 AMIZAAT L CHALIC B Z @) 25E ) . TR EIITER L CHEESRE S
7o F oy ERTEERFICIE. &5 LOPTKMEDENM SN2 Z b o Twb, HIFE
Ho/NE I, g B (F)V - > ) ATell Qannas) AMLET b LEROFMRD S,
TV r LTkk. BEREATT 25 L T REEASE e LIS H LR b RERR S 7,
BEFILEIE R TEAHE L. BRI OER SR o N L 2 &b, SHOAETELF
LS NG, 2B, HXIZHEEOXESEAMIZ R s Tzt Blbhs, FEEEY
Vo SALIZHF I 2RI T, EZEL) Bt L D I MNERPEE SN T T v 2 2L,
BB ER I B Z O L CHRET 20 V7 SULDA O 2 3 B3 L Th vk
A, FEEBESTEH AL S —F 2l L 2R H Th o722 L 2R L TV b,

3 ELY7rOHEH

LY 7Y BHOA ATV - NY 2 ORI Tk, FiI3100, 30004 G 12 %6
MFEELIZEZEZ ENTWED, ZOFELAHIEICFRS 515 DIFHT2800~26004F-H 12
o THhHTHA (Greenberg2019), 323 Tix. MO T 2 KB E LT, 3
PR (N b - A =5 \Beth Yerah, 7V - ¥ )b & — b Tel Yarmuth. 7)v - 75 FTel Arad) %
Py EF720 WIS MO KRB ERE R IR TRAAER L VS P2 > T8,
AR IT LR ) CEERES U LR v oo, MEFOH IR I E T FARE
WA HBBIINR V. WTNOEIMNIBWT O RESIREEWIIFER SN TED ., &I
NP A 2INETN - XV A— FTEZEREN, FLdITbh7z L% 2 5N KT
7% (Greenberg et al.2006) & . REVEEEW B S 7z (Miroschedjil999) o Z D728,
D7p L STMAEMR T, BB T EA TWERES SV, 2B 7V - TIF
Tld, KIFEEMRE & 2 5N 5B & WEE% BT, REIAIEREYIZRRO bk v,
HXIZ, TV - 7T FIZBWTOARPMEIZED SNz, FEHRCIEERN R BREE D
REBIFAELET. LTRORE ERERLMED? D & 2 L) . RERLEX AT
S ATz (Amiran et al.1978)0 B/, X b - £ = FNE TV - YL A— FTIE, E55
FIZ LB ST wnd oo, HEICEZILE L CRET Z/NIFRERICL) . &
2 - BRI R X DTER SN T W22 EATRIEE NS,

L7 v MIB 2RO KREEEEF RIS B VT, S L OBIfRE R EH
FHEELIBE L THETH 0 2. REEMEHET O RE IO /MM & OIRERAS
RO HNT VDD, FIMMEIITONIEONZ L. TOEBIEIHSHTE L,
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V BbDhIZ

A TIFE T, BHAERIC B W THEOBMAL LT O FEE & MBI OV THEBIL .
HTIEREEOMSZICVHEAOERTH Y . ZoMBlUL. Bl - Bl L ) EALZHE
M EEIRAASICHMY 9 5 2 L AR L7z, FRLARE 2 T S E ol ok
A A - BRI L CERRIICE R L, BT ORI L R IR A L 7,
COELZIIHEDONT, HRBMHTEZRZ L 7-00BEEZFHIHRRL, FplE LT, )
T AVRYITEBLY 7 v MIBUT S KRB E A GE A S IZEHE L 72, BT o
S & D 2D THMEIZ 7 o 720, WU T I E THTH & A e ST & 7-F 0503
SUE, ARG 2WEEZHF I CHWLHFR T L W) 2L TH D, HIBH ORI K
DHEHETHo 72D, I L DBRIETH D, A VKRS ITDY NI TIEEGTD LD
L mICHE L0 LT, BL Yy v MNEEICIREOFHMIAECH o7, 2
9 L7afiRd, s b2 I X 2 i RABHT OB EH L e v ) 2 &, 72, AT
JEE M AR S IS - SCIENICBRE L CARR I IS RBRE S A RETH B L) T L & IRk
RLTWh,

72720 IO & A SN KB EREIE D% < TlE, 2 DEGI A
REFTHD, LI, BRILLHENL L VI HERD S DIBEADREL S KEFHH
PR OTAII L TR A EY & ZOFBICET L, —KEEXOERICZL VW &
B\, St4E. KD SMMICETT 2R - T E 5 L), 29 LZIRioE % 25
IZHAEMEZ D LRETHH ).

e

1 B & &, MAFRRTIE R < BT 230k - KIE - S8 B L OB I L Lo mE ok
WAEE, TOMKEOEMMULL-BMNEZERT27-DICHET 2SI E L ) 245
9 (cf. Trigger2003 : pp.47-48) o

2 T AV RH TG ] 2 U2BIOR L2108 (Childel950) &, BUZHBTT O A% %
FLZDDEBRINLZ NS, L LNEZRET AL, SNOHOEBEE [Hhda]
WXL L7kl (B AL 2 WIZER) 12D T2 2 e R TE S (cf. Smith2009-
2020)

3 M.L.AIRL, mWefEE IOV OESRE, WITEEOBREN 2 [T 2 H =L
TLE) EBRRTWD (Smith2003 : p. 8)o T 7z, ALIHME - % - W% & ORAIRIEIX
FFRITH 525, HAIMITIITEH Lo 5w &) MRS @i ST b (Smith2003 : p.2019) .
4 I BT B EEO 1 HOREIZH20kne S, T2, 27U A8 5 =20 RE L72E F
A AR TN T 1221 km TR T4 LT 7z (14411989 © p.48) o
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al.2022. Laris2012. Smith2011. Knight et al.2022(Z2*% %) o

SEIY L2720 % - 2 7 VT HBTREERT I 2 =7 1 1 3IFFICEMM
2720 CTENENOHIR THHFIIZKANEIToTEY . TN Lo THERESNTE 2
RBlL ZOEBENERIIOVTORME, BFFTEIHE o T, HTRIZIE, 2010
FERDREE ML S 28T IkFR, Bbhood b EBENEHENOGRIED D 5.
ISHEAZRLICA) 7 V= TIZHFE L2 ARS Y AAREICL > THESNTWAHER
W& BRAINE, ZIUSE o THEFF STV B RICHE 7 5 BV A 7 IRONAFBIZ, 6
FERALDOKIEZ A & KANWHHIESR (Fire suppression policy) 12 & > TR E (A%
L7z% 19054E L, 7 2 1) A BUFFIZSEERIC X 2 KA N2 J0SL LI L C & 7228 (%
[12015) FAEDOWIZEIC L o Ty 29 LB KBED» DM T 5 IIKFE 2 5] 35k
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CLTWDLZEPHLPIR

> 2 & 5 (Busenberg2004. FE O
INAG vy b D BB O
Burke et al.2020. Clark et [ ———
al.2021), & 512, 29 L7z
158754 = O ) B A ) iy Y
LB 70 BE AU O R B % KK DT b

R > BRI 72 3, MR ORI

\ ‘ RO
BIUHEWERERDOS ) )
MRS BT E R o TET, B S B0 | s HE O

e S g ] ) FEBRT S8 - R OBV L Bl LT 72 BB DR R

TP IEEEL 2 DWW T ORISR ;3ﬁ%@m TS R
TH. DN eSS

FEBEmMS . HUERRO

EHUEEMTOAL LT, /- K1 707+ V=T RERDKANUS & B BESE DR
ERNSHR DI & 7% B AHH

R I BIR 2R D . RERIITREDRR 2 50 5 2 LA H > T b (Anderson2005,
Smith2016. Shebitz et al.2009. Marks-Block et al.2021, F 1),

CD LD, LRI RANOR R I R4 T, Lo bHEE - Z6i - #HIC L > TH—T%
CHEBETH D, BREIMIZOZo T KANEBI o TEAERII2L =T 4T
L SRR ANIZ L > TSN TERBIIZ D3 I 2 =7 1+ OEERLHRE L 752
EW72ETOWTEY . THENIET 5 & SIZHICABRCHANDOZEZHET L &9
ETBLZDERBIIENEL DL R L7259 TOTHITRAEL 72 A4 OHIG
(. PEEER 2 ERE AR OEEICH o TRER SN2 WAL TH S, 2L 21X kAN
BEHLALEBIGONT TEPER L, ROBEPEL ZologBle AT [&72%\w]
[(KEANT) ENWIZLAC TS EEU 2 2 DAL ANEIT ) Bk 4 7% HiIs THL
HEN T2 (Anderson2018. Bird et al.2008, /~L20117% &), F 72, AEREZEMN IR Tl
KANZ, EOWGEr CRIMIZD - 2MAEDORELE) 2 L3 L vw2s, #HAEZ B2 T
[EREAERT S BELLTCII 2T A ORTRITHINTNDEI LS4 bbb,
D EH Iz, BHIHIZD72 o TABPHEBGICES 562 L TRANTE /2, T L 04
BRE—RL o litE, SITIHRBE LRI LICILAV

BENATH N TR AN E Z I FITRET S 5 2 & id, HlgoBRIEE 2 £
B3> CHES 5 FALCL 2 27217 Tld e v BEEMMFRNICAT b LT/
WY RE L, AHPEDIGT S BED o TOD2IT UL S & % WERERE & R0 2> D8 72 5=
Ble LCHERET 272D ETH S,
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I A 73 NV=THRAERIZEZHEYERSHE

MEEEE ) T A V=T IIBT LKA DWW TORZEITRE < 3 DDFHHIZ
S5,

85 1HT (1900~804:4%) 1&471) 7 4 W= TIZBIF 5 LK ANIZ DOV TOWFZERTHE T
Hbo 19204, ZOMIRD NEHFRHEDCRYINZ ) 7+ V=T Mg&e Tt oii#Hz%k L
WHELZTV T LY F-7ua—N=%3 Lot LT, [Ebh>ood 5] % ilskiIF%
T8, L OREERED B b 7zh% (Kroeberl925, 1939124440, FfERIC &
BLREAELEDS 72 b TREANDOFET T & L vio TWWIT L SN 2o 72, BER

CEBKANDRERBEESLE Y 725 LT HE1960EIC BRI/ L 24~ —)L -
AT 27— b OWFFEIZ20004E I 7% o T L ) R (iEH 2R U7z (Lewis & Anderson2002,
Williams2005) o 19804EICFIAT & N7z [ ) 7 4+ V= 7o ER O H &5 (The Natural
World of the California Indians)] (2B W Td ., WA FEOFITIZDWTH WG O REYFED
DA MR ERBRBL. KERZTHMFOWTORBELH L 0D, KANIOWTOF
FlE 4725 % (Heizer & Elsasser1980)

55 2 8 (19904E4%) 1XABMERIC L 2 AR R KANDRBUZ S 726 L2 BIZOnwTo
PR R A\ AEA TSI TH 50 ZORINIIEBFANT 70 —F 050 ) 7+ V=TI
BT 2B KEDPERERNED &) RS 725 T IOV TR HEA ZZH, KKS
OB N R KANDEEEZRAEL > THB Y BEHERY > SHEITFER S
NBEALBIZHRKIIZ L b DL L T\vize 19904E%FI0Id, HEIC X 2 HRSE
KIZE B IKREDAHNI S L SBERIC X B3R AN EI 208 ) (B S W= S
5 Z W FlERFT - D ORBEENS X9 1274 o7 (Taylor &Skinner1998) .

55 311 (20004E A8 ~BIE) 13 ALB R ANOBEI - FZEHTH D, 200048121380 FE D
REEFAAL OB X CHA O EERZ OB LA ek (Traditional Ecological
Knowledge. LLFTEK) O WD FAAEN S, k4 2B - BEO LR RKANIZDOWT

DR AERL L. BERICL D2 KANE EOBRESUEDS /B SR e EB L b0 L
TELIEDNESHRBFTOMTHRAE S NS & 9 I127% 572 (Anderson2005. Lightfoot &
Parrish2009% &) 20104R4K12 % 2 & i FH 7 — & R RIEREDS, EBICKANEITo 7
AIfROAEREZEN T — & LHEZR S, LK ANOIIZEDTRK & < L 72 (Knapp et
al.2013, Lightfoot et al.2013a% &)o & H 12, LMK AN 2 FFRFA - FHEAT 2 8) & 234
FNTwb (Lightfoot et al.2013b. Lake2007. Lake et al.2017% &), Z Z TIXEER T 3
2T ADPALKANOFARE 2D, T 2 =7 4706 OWER L IIE - R
BEVI YRS Z LD DS, K AIIIHIEGE 7 & OFEHHIR . KA A O BERRF 7
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&5 < B RET 75T
w5 (Norgaard2014. Clark et
al.2021),
REOHEDEES 7
7 4 V=7 TOXALRIK A
G2 5 i R O B £
TEMGMAERBUZ T %,
FALIZD72 ) BB LT IANT
DREEE TR R AN DO EE
AICHRE R B & HLY 3 4 2
LIERR S LT % (Anderson
&Lake20137% &', M 2), 2010
FALRE, B ) T A V=TI
B L ALK K AT DOWT
DFFETIX, FEE & WF7ED T

I sctbr A nsSei - it
\RERZ S ATV 2 Hotk

i

100km
BTh2o RERII2ZT gy 5y 500 =7 1050 2 LI AR ORE
1 - KEHME R/ (US Forest
Service) 7% EDRIIER - EREFH - NHFE L EOWFREDNHIE L CHERIIIIGE & S0t
WRANDEILT O 7T 2ZH72D, LF. A 7+ V=TIEHOSEBKG L. 71 7
AV =7 RO MR ERR AT & v ) Bk ZAEETOEFEZIY L, AT 5.
)7 A V= TAERD 7 T~ AN B R D B AL R AU § 2158 & 5
BT O TV DI T, S22 KRICE ENZILEO 7 7~ AN FREI 7 v 7
(Karuk) JE& 202 (Yurok) BEOEAMEERAHERE L CVWd, THOHTIEA IV
7 BEORFEEB DS KANO AL - AREEWEIC OV TRBINICEELZ L Twb I b
Y (Karuk Tribe and Cultural Solutions1999, Karuk Tribe2019), ¥R KFICHTRT %
HREE - FI B OB ZRE ARSI AN E GO/ EFEHIZOWTHIZE L T
W5 (Lake2007. Lake et al.2017. Norgaard2014. Smith20167% &), FRMkiEfesEs 7 95— 2 -
FTAMLDOF— 2, MWD T 4 v 2 2l (Fish Lake) B L OF o s by 7l
(Ogromtoc Lake) OiHJJEHEREY) OAERG 20 & HERBEEIC. OB AROFHG & C LG E
25 KIC L B ZHIRBEOFAR LM, Mg OB ERI I 2 =7 4 25 TEKIZOWTO
B S A, UK AN D B LI 21T o 720 T ORE, fEhr oS
JE S 7 SR LR BB ZLICE D 59, (1) KANIHIBER AN I N, F v AD%K
Fix—EZUTIHzohTcwizz e, (2) 3ELS SEQORMITHEARNKICL 2%H%
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LTz Z EAI30004F 12D 72 D fitnTB ), FHISICZN L ) DRI EET 2 EE 2
5N B EERDOALE K ANDIFBI BT 72 EHE5E LT b (Knight et al.2022), &
OHIFTOM ST FEE L S 1, BN KAIS L) BH & 72 5 B8, RE
FI, O THRL, WMWOFEMELRLAY) T+ V=T INYINI (Corvlus cornuta
ssp. Californica) R+ F (Salicaceae Salix sp.) 72 EOHEBEIMMEESINL Z L5HH o T
% (Lake2007. Anderson & Lake2013. Smith2016, Norgaard2014, Marks-Block et al.2021) o
—Ji. A 7 A V=T IACERD S R T T O R 2 mE A I &
B v X - RE (Kashaya Pomo), I—A b - 3%+ —2 (Coast Miwok) fEIZ & B5EMHR
TI2ZTAEA)TANZTREDERFHE T - T4 M7y FOoDWHEATOY =7

LD, A% Ld ) 7 AV TIREBICBWT, UERKANEEY 7 - 70—
DHEA YN - LA RESLEA R O AATY) . 1,200~1,3004EH] £ Tzl 5 = &8
BH S 22 27% - T\ (Lightfoot et al.2013b, Lightfoot2021), [H 70 Y = 7 b TIEAEW - i
WHERRY O 5302 & 2 BRI T — & & EEFICL D BRI S DOKOILRD
HIFG (50 H1004F M) TH D Z L b, ABAMHRKANL: LIZIZRIIMICH7: 2 5
DOMEFRHIARTREZZ o - LR DT N Tn b, MR ERIZ. ZEEST) M) —D
B T/NESRXMEBEBXISKANT L2 & TN TS Z7IREBIZEY LT
7z (Lightfoot & Parrish2009), EHIHIZ2 KAIIZ X o T, 7 I~ AN & FikIC, &H
O OHMAMMEREOMMbIFRFTE 2720 TR, ¥, BEVH, VT, ¥ Fh
ELHIT-EHICOEZ 2T 51T % (Lightfoot et al.2013b)

Ineso7ave sy FOEREELT, 7907 - LA 7 O01THEORE ZEIHIZ, L)
FEABR I 7 SUALII K AN D FFEA X IO T 2B E 25K & { oo T b (Lake et al. 2017,
Long et al.2021) o HEXHLRBLOREE Y EMHE - T, 4% b S SIFEM ARSI T %
ZEMHIEE NG,

IV ARSCERC O REY GRS BT TS & OFefi

BOKTEES B B2 5 B & v ) BN R —E a3 2 HAR & ALK IE
AT 2L A2 1) . FHBEROYWHELIZOWTY LIFLITHEORS & 7%
- TC&7: (Koyama & Thomas1981. /hL20117% &) T4 b7 v M, BHFEEHEH ) 7 *
VT HRERICEAKZ M- - BHEEROLEZT V., BE L HESE BB L
(Lightfoot2021) o

SRR N 2 DEFE DN TS F S F AR % FH - ML Tz 2 Lid, 1980
FERLDEORYZ A ETIC L VHL NI > TEB ), —EOFHRENB I b T
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ZEIZOVTEBBUREIEENTVD EZATH L (TR - EESRIGHEYEER2017.
71988, $57K2002, 1 % A2020. BEHE - i 4 RK20147% &) LA L. EHEFBDOBEEIIH LT
DI AFEZOWTUE, B4 R HR . MESEISHR S, UL ANIZDOW
TIKELCTEDNLIZE > TRV,

—Ji\ AREEN % A SRS S KAND S o722 L2 3HFT L BRI S NT
W BIREDECERICE>TO LIELITHRIEK LKED T T B H ) 74 V=T &
FERZD . HATRIDAKFOFERIZIZIZIAKIBEONZ 720, BRONEEEE % w3
£ F CHEFF STV B ST EIIC KA o 7 ABIRESH -2 L E 2 5N D (H
T - PEEE2021) o HAH SO FHIZ OV TR 2 JEA B 2 Bas LHELE. HASE
BV TIEEIOIL A5 R BUL EARIIZIZITHRE SR Wz, 25 2SR H35 MESCRER
B S KAND TN ET 5 GHEIEH2012), T72. ZHOBIHE - TIEHEREY O 4547
2 HARLIRFAUZ M > TEEEDORAND S o712 T DEED H D, 728 21X, BEHOW
BRI h DKL 2 E L2 B S o 70— 713, BEMEL T 1 JTEMH» S
1, 5004ERT O MR, AR X 2 KAND D o7z LiEFwm LT b (FF 11322001,

ZZT, BT LAY 7 3 V=T HRERO ALK AN ZWE T 2 F 06,
OGRS & OB E 2 ThIzVve 54 b7 v MI20ISEDH LT, HAET
(B AAAT DI T 5 F R R T O UL K AUZ D W CORENE, 204 LT
TEHFEDO LN TIEZOFEEICOWTIDY LIF20%72056 )M Edh o7 LR L.
ZOBANZ, B 74 VT RAERE ZT HORHRER (Passive foragers) TREIEMHK
AERSELNE oo LEHET 2SI RE IH o7l L ERTBL TV 5
(Lightfoot et al.2013b)o F72. T4 7 v MIEEDOH ) 7 4 V=T IZBWTLAIKA
NDRENZEFBEEINL LT ho722 812200, BERII 2 =74 LOBREIB LR
WEEERA G- 2 B2 L. BARICBWTY SRS 0 ER & EHFORIFIC &
> THRITHARDTALHAANRIZOWVTOMENERT 245 ) EREL TV
(Lightfoot2021) o

FEBIZH AR BIT BBEMIIFE & K&l o 7SRO W TRET L Cw a/h g =13,
TEBE M T 12 BT B ML B IRAE R O B BRI D ZE B D & Bl 2> S K AP EN O BRI A5
L RBEL, MXEHORE REE,SHZE L Twd UML201D, =2 T/hbi
FICERAEEZ ZRICBWABRMZEEL TWEA, HY) 7+ V=T OHEBDIRT L 912,
BEMC T BRI EE 52 WEkA ZRIRDPH S (1) B 21X, MR S A0E
OEZERME %2 DTz Bib 2 i - o RE 2 FEMOMERO72OI1I21E, 728 2
XA TLYR 7 ADEHIZHD L UL 25T 2 RS A2 LENHLH LD, 1)
TANVZTTEA) T H VTN NI DEFLZNA T v FOfFATF725 (Basket
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weavers) VNI KANE L, ZOHET L FANDFEDTRATF 725 OBITZIT D
NTwbEns7:418 &% (Anderson2005. Smith2016)

CZETHBRTEE)IC, MEDOFEEL T E 2w, TR AMICIH#E 28T
HHIENPY THL AP OITETH B 2 EH %\ BT 72 IS o8
BEEOIT D, MHROMYERELIZOVWTOHERTIL, EHOPL TS TS LHH
MY %2 & - MR L w2t iZowTilthRE SN WL T Ud, &%, ) 7+ )b
=T TOHREAESEIC, Eh - WY (ER - BEERRE - ORI - AEARE -
FAERFENT — 2 - RIFEEREZ E2 A L2MRICE D, BRIV TS BN 23
LK AU DO WT DD 5 722 BETOTREME D B T L 5 DIER7E5 9 B

V BbDhIZ

CITREE, TAYS A T ANV THAEHORMERT I 227 1 L ZOERAEE
Ml TIT O ILT E 72 UL R AIUZ D W TOWIGER & 1) HiF 720 TFERAIIB I b T
W5 FIRIBAIZ DT OSCHREAAS - B ST Ji4 - Z A A R AR I0EHIE IS & %
BAEIFRIE A ) 74 VT IZBWTEE L22H b, ALK, Hils - BRI X
DIEFIEHLEREHOVLOOBTH Y Mk iREE - BHEE - Bl 2 2 A5, 7
)7 AN T OB FAIIDL o 200045 LAE S V) 7 4 )V = T THLEE L T BB
BITFEEE, 19704E D BHARDBEHIFZED IR T O BEA KR SN2 2 L TidH 575, L
AT SRR B 1 ARSI 2 7R 9 B RIS Z L o 7o 72 D FZRE I 72
WFFEIZ LR DA D00 o TL E o TWize 19804 LA DRI Z 1 5, BRI 7 —
YOERKICE D, W F MR OULKAN T FERm T 5 THEIESTETWLEOT
EBWIEB I Do B T H V=T TOMFROIIREMT 5 2 LT BRI
S X B AW E IR BEAY H AR ORI S o 72 TREEIC O W TR T A2 F20 ) & L7z

[

B
AneECHY . PEEFEECEBICLVPRHZ &> TW/eZE, AiR2DE
ZHE I L7, B LTEHH L ET T,

B
1 AIRR19834E. A5 HIF20034EDLETR L D o
2 FXo M TV AN T ANVETHEPOETICE AL T T ANTIRE T 4
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=V N2, e 2 2RGSO ME L % 2 W OER % PNT 5 7201 A, HE
LD BER EDThN T\ Z &R iR RIEERAEL S5 2012 L7z (Anderson2005.
2018)0 MIZHH N 7+ V= THRAERITII 227 1 TR EDOZDEFTREOERO 72D K AN
= LCWeB2% ¥ %5 (Anderson & Lake2013)o

3 H S L BHAOK AL ILH T oA A - W E A e L7z [ThEM] 12
DWTHANIB I b TEA, ERE—IES A201 4R ICTIAT L7 Bl OBE ] Tld,
e READ [EREF] 5 [KF] L) FBAEMA LTI, ANEHFED [HREH,
PEIBLEZOT KO, #ITLVBEERE, KANIL 5T, AL > TOHREY O
FIMEMRITHEERIBES S, KN LAZBRRAAOHEE LTH 2, RO E LT
ZEXFRIZL TV RETE 2D ERFEL TS URH - 8H#HH2011) .

4 ARA Y NDOAKERED H) 7 4 V= T HRAERO ANZIZ200 A OhOF DD 2 H5 —i
WZIEHEESLT AL s (Cookl976) o AMHZDSFFHIAAZZRIER . ARE I X % ER. IE
ENTZANRL VNZK B Iy ¥ 3y TOREELESR A, AW N L AR EDOPET, 3
va Yy HBEIEENG ETOEMTEEOITABREE CAOBERBEL-ESbLTWE
(Library of Congress,n.d. ¥112015)c # U 7+ V=T MHHE - > 5 25 IIRE L D17
AL 5 20154F F TOAMELEE) - NIB L OFRRBOE & ILKFOHE % LR iERyE T — 5 25
WELZT T - 74T =02 &E, 0L LIEOMEL X D S AHRD A > 72D IF A <A
Y NAEE OFREHOLFER NN - 72 (Taylor et al.2016),

5 HAERIIZ=FTARZONE [HAZWL] [Kbivoodh 5 | Al Citskd 5 NI
HAE TV N— 2 AFH% (Salvage anthropology) &FHINHAED 7 A1) B NFHFEDO LR T
FHH O F Lo TWDH, FRITIE, BERI I 2 =7 4 ~OZEFIRH L W FEILESEY S 5 o

SEXW

H ASFESCHK

WAFIME 2021 [ 42 REWAO LBl HAR 25 NER 28T 2] [FH RIE¥%] 46
(3) pp.4-13

b - EEE - FINECE - HMSERR 2001 [EEEM M HEAR Y OBk 1T 12 & 2 8 E 9130
ER Y HgER | [5EUAERTZE] 40 (2) pp.97-104

STEE 2018 [v~ 2 EhTHM—EEELS AL EH—] [RF - 2b - Y ADMEEL]
FMERSF G pp.141-159

NI 2003 [BEMID 0 CA—BEMZDHRE DO Co Tl [BEDIAL7 +—F 4] 21 FAAH
Wi pp.44-65

TREHE— R - =7 R AR AR 2017 [SS12bho 2 | #SCANORMFIH] it

ANIMBEZ 2010 [HIgE & L COKRK—FMERED S B £ ¢ [EEhoZe s & b o —
T T RS ER)IEIE  pp.29-56

ANIE= 2011 [HESCHRM—BEMT sl — ) TR o BB —us M &3] BSCMImAL pp.27-
47

e RmB 1972 [THAROBEM—2 oMy iscifse] 43k

e RmBl 2014 [HH FEfELLAT] NHK Books 1225 N HK Hiki

fEx REFE 2020 [HEPPEIEFH A & B 72 MR o A i g o 2 4i | [£ 75 22078) 68 (4)
N ZE 4y pp.25-39
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S - FAE - AL 2012 [F# e AARN]  SEhiag

BORIIG - KA - WA - AREAERE 2021 [Hetl2s s &2 2] F24Ht

WARZH 2002 THARANEAOIML] AIERE

IR 1988 [#ESC L BRA: © HARBREE] [FF] Fdis#] 23 MR pp.35-38

BOASET 2015 [#) 7 4 V=T HEROEL— TR E5R] 206 [EFEAEREERE] ~]
PN

PP — 1984 [BEMERMGSCAbam] ML

RESAS — - 2 RINE 2014 [HRH TR EAER D & A7 HESCREAC O AR IR 1 (1 37 R
R fETT ek 187 EELRMGEWE pp.15-48

JEHES - S%HER 2011 T OBREES— S &3] (FRE— BB  ECH R

fEIEREFE 1983 [HEM B O R & A —RIRERFIE 25— TIHR & A—IEFHR
DN LA HARRMGLASR 5% /NFEfE pp.235-274

BN - VERRE 2021 [REHh - RO L RR] NEABROY A I AT WIaENE
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H A SR B D HERIC DN T
LI A

I ILC®DIZ

FERICIERRIE 22 o BIERE V) BAIIRAMICHAECH 5205 Th b, WL EE
DMAEDLETH A ) &b FhEEl - SUER - BFY - FHENZOMS 50w 5 EHRIZOW
THRELFMIGHEBEZRO Z LIIARTERTH S ) o FHXIFREDOHEL V) 71 Vs —%
WBLC—EERICETOMING, HNSHCTHMN I NS, BIIRE IR E M S,
B, HEEOERN, FEOER, HESNLHERE. BNSEICBIT 5 CEERD
BEEEYZE L/ LT, BHORIOGHOHBEANTRE L EbN s KA BERTL0T
5o

EHH201TE & ) B #LE H ARG AP EOIRTIE, FISCIER - IR - B
ROBERDEE L 7MIFOREDP A Lzo A TIIFROBRETHONHR 2 b L 12,
BEAE D HAREESE R\ Z B 2 S SC#fE . RIS HAREO RS 2 Fr 0B E 2 B2 1T, HARRSE
HEHFSEDFFRIZHE L TIHAET 2 FEREICOWTIR ) 2 5,

I 24 R

FMHFEORERIL, FIRRE I L o TRRICHE 2 ) FIHTH b, HEEOREL, R, K
Hix, 0B ORBNLTEEO—DTHLH720, MRDEELAY ., FRZIEpzeEm Tl
FEASKINLL 9 %o EBRIEVGIGEOEIRZTHO 2RI IUL, FEE OV & AHET 5 RS,
BEOERIZZE CHORVEROTAE, BRI L 2WRHRIZOZRB) PRk, £0—FHT
HWEETOWHMER, BEORICESW - EROREL &, BICFET 2ERDONT
VAR RO HEE LECHAEREDLVEDNDH D,

[ZEE] IEROE L S 2mWIIRIIHFHE S5, ZFEOEETHL [£5] 13,
FEHER RO 2oL E Mk (Skt. Prabhataratna) (ZHE L. BEIEE S REFOHE
ERATZ o7 (5K1992) 0 & TAHDTOFEED % ) RVERA» S BEO/E Lo L
LCRBAISNG L)1), SHTIEEELL W LFEHER L ZERRIC, TRSIEHEFE
T, EEOEYPHEO_EHEOHA kit L THwHR TV,

BUIED L LRI TERED D 52 WAIZRT 220, W) RBEICH LT, 2% Ld
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=007 TU—FREZILNL, 9B, (1) (3) IZHBRWIZ B TEBEOHFIAHERRT
&5,

1 FEHFEIZEXHZ 5 Many-jewelled pagoda/ “Many treasures” pagodaZs &

WHERICHEZMZ 527 70— Fid, EETOMHELELT 5, EEHZ T LT,
HRFEDL SR RE KR L. AAREEA Y -2 HV5E 2 L ThkREEZ—H T
ZOMEXFS S ETE, BhE - BiEE & OMAEDbEIZI ), RAOHEDH->TH
A A HFETE D L VIR FO, L IADBT VT 7 Xy FEFETH HIETIE, Fhk
FEAENT HIEIEA Z ) v ZARR ARSI D . WEE SRS ST AL L b,
FHRZALIIEH L 2 VR R & A, i D) B WEHORE & 25, # U THAREL R
SLRFEDMIEIN— FUhE <, e FET e HEGREICE0 56, O

BEZT 2 0EEIZEBIRT 2 L8 DD 5o FEIZHARBELOFITIE, A%, 554,
W, £ LTHEGTL2LEND LEEHFAIHNT 5720, U TOEED
SR R T2,

ZFEED [LFE| DBLENRICHET L L0 L ud, BT HAICEHREICE X
B2 ZIRPIEMEEOT D SFETE D0 EFERORMDSH L0 Lk, — KT [%
F ] ® T 7-Prabhutaratna®FERTH 5o —MKHEHFEIZEITL LI o722 LT, A
LA DIRET®H 5 2 Lidiis e N wdy, BIRUHARETOHEL D b O0FEE > HEEi T
VLI EEREBITNEE 22T VAR MRATRDEB VR D, NFEETLHEREIC
gL, Ml BEr R IR 2R T RE T 7T —F L5 5. EBIZZORGFHE
PR L7260 & LTIEvEf1Je [What is Japanese Architecture ?] %% %,

FHIEEIE, AR TFHOBEHEMOE GO FIZEREY ORREZ 00, iz 7T
(ChaEEL V), SHIEBZMITETEIMES Nz (RICHTE I AT
M7 %), (V51983)

They also adopted a new type of pagoda, the “jewelled pagoda” (héto), characterized
by a roughly hemispherical body with a pyramidal roof and spire atop it. Later the
central hemispherical area was enclosed by subsidiary sections with pent roofs
(mokoshi) on the four sides, creating the “many jewelled pagoda” (tahoto; fig. 12).
Thereafter the hemispherical portion was removed, save for a rounded vestige above
the pent roof and below the main roof. (F§1985)

FIRR - Bi% 2402 L 72Mack Hortonld, AHF TIITEAITHHFEIZE S # 2 7251ER I2HE 0
HXCHABOETG M T FELL (Mo Twb, HMWRELOH 5 iwE NI EIE
SEHMARELMEZT 2FA L) B0 E R 72BIC0O THARFE TOIED
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METEDL L) o TwD, LEELMBITEEROM, SHHT 2O E S Xt
B 5, WEEMOELMIC [(FiHE) The total picture constitutes a delightful reading
experience for anyone with the slightest interest in architecture and the people who
create and use it] £HLHHY) , KFIFHMRLFELZIT TR, — K& VPGTAME L
TRLOGIEDHEL TV D, AR T 2B LFGEFEZERT 2013, HRE—HLT
BY., FEEHNOHE L REHOHE 2 B> T 51F>o, WTOERIZER T
Wb,

2  FEJRIZ8 5 : Prabhutaratna pagoda

K IZPrabhiataratna pagodaldZERIY 25t BRI B L 72 ETH Do ALFRBEE TR Tl
Wk - EREFOBRAXFNIT A7) v FREEEME) . b LIRS 50— ki %72
B, ZEMKDOY X2 1) v b FPrabhitaratna® FIV TR L 720 FEIREMY & DX BIFRAS
EETH Y. EFBHAZHD L TYEEEROBEESET HIL, AT wEEND
EXO—MGEEEmmIZ L, —RIFELWROH L L) ICBR 2. LA LGS EEDH
ARIZRY BT HARRELEOREFEEE L ZOFFEORBIILOH» S kol 20D
HHE LTUTOZmAEZ ONL, B0, HRTEFEE LIFIN L BESETEEN
RERIELTVD L) BfEEAGENDED 5, BEICHRR7zHY) . HRIZBW TSI
BEOWRITHT 240 LTEELTBY . ZEABK - BH#HEE & ORE 2o BRI LD
NTALV, BT, HAEZ S E T2 VIGEEICE ). LBEIC BT 2 EEH 2Rt &
MR G2 ABND D Do HEKIZEIUETENCIBIT S [SFEE] 1IFEORRE Rz 0n
720, CORRIEY LD, TLTEZIL, BRAMIEHE LRV EHW LTS
bo WFEETH o THLLRUKDT VA7) v N 4% B IZE#C & 2 DMLHE R DAL
TEMTH A 9o Likdmany jewelled pagodaZe & IX¥EHE b 7 HE 7225, Prabhutaratna
pagodaTlEI I 2=/ — T a VIR Z & 729 W ReED o

Prabhttaratna pagoda®$RH 2%k & WY 2 KA A L 31U, BEL ) s - B
MaEERE L@ T, HRIZBT AEEFEIO—FI & L TN L2 EPRIETE %,
Z D4y, Prabhutaratna pagoda?™ig 3 DI REFZOMM L EE L, B - Lz b
ZFEACHEDLHEE LY ARICBT 2 0EFREEO R L LTo [£53H] Lid#
o 72HiH - NREI/T L LR D,

B EH4 % : Tahoto
%12 TahotoldHiz CTRE W2 & CEAEDOMEZEE L T\ 5, HAEZDFEET
%

HDHID, HEAISEZE L DI I 2 =7 —2 3 VIZMEIC b, ZEMEZHHRTE 2w
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HMEOFGEIZ L VEERPRAL T2 2L BT ONL. HILEREBOFFHELEFT R L, 2
DFROYIMEZR RKTIIFE VP HFERED S —UIER BT ON TN LIlH D, Hie 8z 5
FICHUES 282k & ., MR TR B 2RO 2 L I3niftsEft L 2%, JFHAN
it e L CEM S EE LWIHE % 5700, FEHER IS E LR PER S,
WXL BHFEETAL - FIE - HEMFIN S, BFEREN— 2L LRI 2%,
TEEBDONLIGEETH ) 2535, Tahoto xR L 72 8FECHIZ S\ & 2 Tld Japanese
Architectures and Gardens CKH (i) 1966) % %51 %,
Tahoto was derived from the hotd, a stupa sacred to Taho Buddha (Prabhuta-
ratnam). The hoto has a cylindrical body with a rounded top capped by a pyramidal
roof. Small hoto of stone and wood have been found. When the hoto was copied in a
larger wooden structure, the body was surrounded by lean-tos so that only a small
portion of the body was visible above the lean-to roofs (fig. 197). As a result, the
building appeared double-roofed, with a square lower plan and circular upper plan.
Structurally speaking, it is a two-storied structure with a square lower story and a
circular upper story. Those which are especially large are called daité (great
towers).

Y7 CORERL & FEROERUC X0 | fE O T B WRE T RO & A% 2 8 )
OOHRTONHEZDL Mo T2 HIEFHREONEOE S HHN TV 5, H—LT
[---the hoto, a stupa'+] &, &I E > TRHMOHFE) [ THEI L2 VWER R
LTwa728, £OROFEICEIE) 20 RO S 2HQ 5 ZBREOLZ M, HIZE
PR — LR R CRBRECHO 7B L TR, 2z Ll ThBIN
BEONEE ZOFERIZIND L DIEEBREE > TRWES ),

AR 70 AARESELIEE THIUL, HARGEIC X A FHRET) . Tk O MEEA L I3 E §
BYFE e RICZ DR EagERE L ED 5251, RICIED S 2 HEEIZE LTt
ZTOFEEGTH0PMOMETHBOLNTETHS )0 L Lah b, +ok HAGHR
REST & FIRk 2 A 2 2 BRI LT BR THEFRTHET 2 BERITH V. HMR LR E
L72RCFOMRTH > TH, BETREFHE XL LA HAGHRD 2w L HARESNOH
AR Z LWBERM O OEMETH L ERIETER S

FETHANOFRGEMARZEE L 2 0Wa, BARFOEMHFEOES 2 @M L7228
B RE CHHRD 2 LIk b, FICHFHREIOMW A EORM LIRS &\ ) HITHE
T5%51E, KBOREICHEDL L 2 WHEFTIE, FMAHRLZ LT REHENTTRE 2% 5GE
AT LE,. ZLOMROMY 1TFE LT BFEOFGEL MM T 20 b B2 % ) 15
%0
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F72. FMHEFICIIREH TOREBEICHVON L L) WHPH 5. ZHRLCE
BIZXDHL CHFEMNED) 2 L 3FEROTTIZ 22 EHRAH VLT L AWV LB FREIC
MR BLED B 5 o

R EDERE WD O2ix, FEE - FIEH TO#EO LT, 2 o#ERb&H
B 7RG - RBLRHERT 2130 7% <, WEM TRFEDRILL ) 2 HEOEBPLELE R Do

I e & &

HARNPUFIZEDPNTEED D 55613, FTH LISEWKRERMHE; LI 2 56
NHbo MESNLFHED LW E RNV RL D720 TH L, FIZHESNLHH (—k#
#) OEFRIIHMRENRE L@ - PR EL D b, AIFEZFRICL: [HLw
K| TIEZEZEIZRY) . HRARHIREDO R WEIFRE 239 SCTHES 2 BRI ICEREZ
) REFEHE LR D,

[xHE HARA®$ £\ (Bilingual THE JAPANESE HOUSE THEN and NOW) | (F3f
1998) 1&EH O ) ML & FLE PR L 2B 2EETH L. FIIROI S LT 15
FERE L 6§, Z8T7 77 7720 2B S8, TNLEND/8T 757 DNE & TIE
MR A EaE—0HEL L72] L L, REGZTLROIEPAbNL, LELEDBH,

BFEDPEE ORISR 2B LD SHEEDS B ICHR LIRS 72503, Mg - &
LIRENTH 5,

BYOHmPED L) DN b BRI, REEOLEEPH L, KEX
REVANLL 72D HIZ LOTORI N FEZ ML & 12T 55T, FREOMEI T D72

WWETON, COMETHHREEDOIERIL, BRIZEALHUERAISFLNT

Who IEBOFIEI, FPHEEETHAZZ [2] EFHENLED L, FPD A 72 BETH
IS ZEDTES [#] EADTONTET LT TR TWY A,

L OFFINTEAIMTH D ERALNZMOBERVHAEIN, €O7bbIZiI3E R
BOHNRLOLRTHb, H#E [R] PWEETH-722 LD bh b,

The Main Hall of Daijogtu [Daizyogt] shows how the inside of buildings was used
from the Asuka through Heian periods (6 th-12th c). The daijoe [daizyée] was a

Shinto festival, in which the emperor celebrated the harvest with the Harvest God.
The festival is held the first autumn of a new emperor’s reign, and a special

sanctuary was built for this purpose. This special sanctuary is known as Daijogu,

and the form of the Main Hall has remained largely unchanged over many

generations. The space inside the hall contains a walled area known as shitsu [situ),



778 IIEFEAL

and an area called do which has pivoted or hinged doors that can be completely

opened up.

Inside the shitsu area, several layers of tatami are piled up to provide a bed for
the God, and beside this are the God's seat and the emperor’'s seat. We can deduce
that this closed area was used as a bedroom.

BIRRE I X B INERMTT 2 TR CR L7z, B SN FFBOMESLHE X O5H 2 L, HA
FROFERTHEH SN L TFHEOINI, THETORLAZIAFISER Love 3, [5] Za
Shinto festival& FR$ o ZAUIFELTIE [HEZ L £ 51295 ] ORBIZNTLINHE
HHE - IV VIIERTLETARELZM D DO TH D, the Harvest God & W 5 ki
E —MBEEORE LS MEOMDO—IETH S 2 & ZHEIZR T BE%pivoted or hinged
doors & BRIET 2 DI, MY NS 2T NMETERMTE RV ZRVWAZE#R LD
o BEFOWFEE THARBEL G| ZENTIIH LTEENG A A=V 0ho7-000 L
%\,

R R AFES 2 VR THB Y 73T 6 BT ZEREN DN S,

WL D 55, LOHIRMRLEXT 75 7 O5ENEORES T nZ &
DHNZ 7 > TV BHIRE T 20 hHICE LTI [HFFO ) 232 Tspecial & # L
temporary & L7 Ao 2B ML EII %5 E AR, S o SIcidfn ., 575
THEBUTER L7z

FIE—LEHELIEHT 20 HE—LTHHOREEDOHMZAT)HIC, HELTK
BROFPWEMHO TV S HAFOELTHEGIZZOZ EIFREREHEIZR LR,
[REE] & [RE&] BT, BEVHLEOITHETH Y . HIEORERR THY AT
bbbl S5 [H] OFPS ENDPLRE LRV URBOHEDLLITHTHA ) Z L
3. HES LS PHMTE L7720 TH D, L LadH3EFEHE I L o TDaijogaX
daijoe I RHMDF ORI TH ) . NATH, MATH, AT, #HnTH, My T
b MikBTH, ATHFATL D N HLIBKRRICEE T, 72728 ) oIl ER o33 & DO AH B
ETRIELDOATHY, GARTVEIIEIZFE R BV KEH L REROBKRE $3H
LML T L REXDOHNIA L OGN LHIMHEZ 2 b b THUFHERE L
POENULONEDNEF 2 ANFEZ 52 LT, HHERIC—YFEMR 22 LR ESHIC
EHTE %,

KIZHE—IXT 7T T DRMELEHTINT 7T T ORIIER L7z, EROBE—/F T
77154 LETHREEDMNTH L 0DEAT, RED—LDOAREEHNE DB
N Z LTWhe BRI T T TE2XNOMY . £—1NTF T T TRRO-XDE L%
Ll a2 BB o KEE OFHAAMRICTHE G HARE TIERFIEARIE 2V, TS
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777 7 OEREGHEPAWE CH Lo H—/37 77 7T REOLIIYIVEEL THE /T 7T
THREIIBEI T2 L. £—/X7 77 7PREE L) FEISTT 23, B0 REE
DOREICRT 23 & Bk ofrez Pt TZ 5,

B XTI T TREROMBEE I, BT 77 TORELIE LT ) —ri, IE
HBL7Z2v HABEXOE=3Z 77 7IZUTO L) 12 <o

BEMG B 0l C RAY 0o 7SR 0N, TR 80D 5 & 857D 3 DT T & it
sy, 8405 DG I, &L o5 EtMTHo72EZLN TS, &
D E N2 DDERGFIALY SN2, WL Db R T b, FEREFHEOE
FEb, EEFIIBINLANE EBEEO—HTho7oEZ LN, EETH-/2Z
BOFMIERIED 2 20T IH BN TNz, 220FTIE TN ORI TH - 7275,
—JZEEERETHEEN, —HIERABMIWTEENVDAD o Tz,

=TT T TONENS, 8777 TOMmEO L CEELOITKEFIEED (1)
ZOOEFIFT SN TVYT, (2) TORFVRMTE ) HEHENTH L, &
V) DHIZH B EN DD FEXDOEMHEEIZZEDO T, SO HeMiT 2HES S
WO 5 LRSI 7 o BIZTHET 2 252 o0 L EE E S ¥ 50T
KR Lo T72, [contain: ~23&EN 5] LD [consist: ~ 55 ] & L2 2%
DHETHEHZ ENWMEIZ D259,

DibamsEs s, UTOL) RIRTPHONL,

The Main Hall of Daijogt [Daizydgt] shows how the inside of buildings was used
from the Asuka through Heian periods (6 th-12th c). Daijogt is a special sanctuary
built for a Shinto festival called Daijoe. In the festival held in the first autumn of a
new emperor’s reign, the emperor celebrated the harvest with the Harvest God.
The form of its Main Hall has remained largely unchanged over many generations.

The hall consists of two parts, the enclosed shitsy and the open do, the former
surrounded by fixed walls and the latter by pivoted or hinged doors. Inside the
shitsu, several layers of tatami are piled up to provide a bed for the God, and beside
this are the God's seat and the emperor’s seat. We can deduce that this closed area
was used as a bedroom.

TG TTIRE TV ADESHHIH ZLIZL )R> TLE o728, several®
FEFICEMMEICZ LVHEEOMH % S B 2 WO RMAIRL D5 /8T 7T T O5FEO
Hiisdbud, BUROFERE K& CEMLSET LD WHMEITHHEINTCEERX D, kB,
FATHIZEAE TIE L DNET R0 % KIHAEATIIZE O RS 2 Bk L TREFNSEIRS v Tn
Lypanid ). EROWRTIIEFEO D LEBO ETUET 5 D0 KR TH %,
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INnEHELR TAREEDZER (Space in Japanese architecture) | TOREREB L
BB OETT & BT %,
FELRAE TRADNMERKD ) b, ROTWEEZOI LT L LRHLND D
DIZ, KEHE HES - MOE - MER - MERLREO—EOR)PH L, ThbHid
WENLMICEM A2 2N TH 225, & THF - lEE E e T3 0050
BEHRE L TOHRADFIGEWNOEETRETH 722 Wbh b, DALRLT I
5O TIE, - (LITm)
Among Shinto ceremonies that survived into historic times, those recognized as
having preserved the oldest forms include the Daijosai, Niiname Matsuri, Jingonjiki,
Kanname no Matsuri, and Ainame no Matsuri. These were all ceremonies in which
food was offered to a god, and the presentation of newly harvested cereal and
freshly brewed sake indicates how important these observances were in the
primitive faith practiced by the agrarian Japanese. Another common feature of
these observances was:-
CHELERBELZDOL DR ) ERAE 2D, FEIHOANEZILIE LR,
[ X TH 2] ORPIT EOMHEEE [and] LIEFEICLAD, [OHLLT] 2EHER
Z#ELTC [Another] ZEHAL CWwah I el WK EOLRPAEN S, FHEZHRL
7o ETEBNEL O T, REOFHA L Hiv TREE OMILEITIIREE TH S,
FTRERIZOVWTADL L, THIKEDAZIZ LOTOKIAT b S ——
DOREFT, FERITEHANFAE O ICERR IR SN BE TR b b,
The Daijosai was a major, once-in-a-generation observance held in the first autumn
after an emperor’'s accession to the throne. The main ceremony took place in a
temporary shrine, the Daijokyu, erected in the courtyard of the Official Quarters
(Chodoin) within the Imperial Palace grounds of Heianky6 (present-day Kyoto) .
CHLIIMENRON D,
ITE-XOE—FEN [REFE] 7205, WEET [RUGVEZOZ LT ikt
K] THLHIEZBIIRLTWA7D, 2 TIEHEZITOTHEGE Y O THIIZA
. ZOFEIEMOGOFINAE L, [ 13 [REE] & BN 402 /R T 1 THE
e D, HAFEEXTIE [REE] OMHIZZ I =BEROKBR—XTH Y FF
IZERSNDZ L CHEASNG . 2B LT RROMIfEZ At & L7 3CEMET
HY . RLTRIBFORZ DIZK WIETHEA L TR LTS, 72 [EHH] 2L DA
A2 [Tmperial Palace grounds of Heiankyo] & L#%ul# X Tpresent-day Kyoto & #fi /&
Mz 5. ¥kt ldthe courtyard of the Official Quarters& iR L7z F o — <Rl %45
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MEBEICT 4L, Witk EMELET27200FKE TRPASND,
REORMRE—OOEEMEMAREEHEEZFH o T b, DEAAHENLFRED
BE o> CZZEB LT LIZFEN R WAS, REDHIR/ 5 HRBEEBEOAMEF LV X
0 BEERZR MR | R 2 B e R L L COME RV E B AFNIZE TV S, IR
B LR SR BBV ORE SHPFROEITTH 2 IKH., AMELD LEHS
BHENTWD, AMEOEE, SRTNESHELMREL. HEL CHE - MELWIHT 2
VNS D720, PG E O— A MR L 2 WL 7230 O RS AT 2 Yy T 128 &
Nz, TS LS - MIEFITRELZZRT L0 ) =20 HMIZH L, $XTHXL
DR R B E & o TLEDSHER S N5, F% & RO B 2 NG oS, il
EERE - UL L v BRI O 8 S 2 MEETTRECH UL, HREMHIIR/NET
LHEOHMITER SN D, FIRB KO ON DD, EFEOLENRLLOEIINT S
ERLL S, BB 2 ARk, FRICEATIIE 2 Bk L 72l W E i LICSUST &
WEICHEDINE. Bbo 2 HEZHTEITHS ),

FAEDOEMEIROMESRIZITH 2 RS b O ) . Frag [HoW &2 5 ] FERD 5%
EITHMICRE SN HPHANZES TWD 2 LIERFEER e LD L DS HHMEH
12X B EIRRAYIEH S B DI R AH B 2 il Tdp V)« ASCTHRES L7z & 9 222l AL
Y BEER - BUESEIZE Tllo 727 — ANA 7 — 2 HIRN SR A B AR 2 B &
b0 ZTOBNFEE 7 5 DRIFEZ O KRG & JH2EH O & PLES 5 BT 72 Hik
ZROHIRRETH 50 FIRRFRUIRO SN DIIEMARO S 2 HRE, €L T
PLECHIEBRICHR DO H 2 HMETH A ) o

i

1 RS, BRS NI T O BRI RIFICRE S N B ISP 2 Fo b w 5 KRB & |
AWSFLFIEICRR SN DBV O L FENSFET 5 2 L2 O3, £%
BOWREZ BRI E Y 2 LTOMFr729%, @bl L 2 RHETERMN 25 R e85 0TiE% <,
I RO H 5 2 L 2R LT

SEM

R 1969 THAREOZMH] FEBIHMRES

HAHE 1992 [FPREFAMBIRS L OWIZE] R AR AR

VRIS - AEARATDG 1983 [EEofeA HAREO»7zL AW BEEROREER]  ZE
FHE 1998 DHIRHAADT ] iy Bkt
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Hirotaro Ota (ed). 1966. Japanese Architecture and Gardens. The Society for International
Cultural Relations

Inoue, M. 1985. Space in Japanese Architecture. Weatherhill

Kazuo Nishi, Kazuo Hozumi. 1985. What is Japanese Architecture ? : A Survey of Traditional
Japanese Architecture. Kodansha International
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%5 IS SO & 7 — # X — A (https://jmapps.ne.jp/nabunken_world/) ®#AfiF12
BT, bo b bMALZHFEO =212 TH (2&)] 5. B, [EMWBE (qian
taowan) | EHEFEIRL T2, LA L, FEETET LT THLHDIC, 2ERFETIE=
Lo 720D, ERICEESDHLLVIRL TR VO % & WA WD EER 23705 )
b Lz, Aild, FEREROB A2, ZEHFNHEAOLZSHILEO CHE T
DWTHHTHLDTH 5o

I B geiEs O FHRE
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Integrating SORAN’s Dataset into
ARTADNEDlus

Peter Yanase

The following is based on the paper titled “Integrating the Japanese Archaeological
Dataset into the ARIADNEDplus Data Infrastructure,” delivered at the Digital Humanities
2022 conference (July 25-29, 2022) by Franco Niccolucci, Yuichi Takata, and Peter

Yanase.

I Introduction

The Comprehensive Database of Archaeological Site Reports in Japan (SORAN) is
Japan’s largest repository and aggregator of archaeological data and information. It is
operated by the Nara National Research Institute for Cultural Properties (NABUNKEN),
one of the two national research institutes focusing on cultural heritage. SORAN
primarily functions as an index of domestic archaeological excavations. Its catalog
currently contains information on roughly 140 thousand archaeological interventions and
110 thousand publications—of which circa 30 thousand are available in PDF. SORAN is
an immensely popular service that in 2020 had over 13.5 million visits and 78.5 million
page views. However, because it was originally built for the domestic market, its spatial
coverage is delimited by national borders and its user base by a language barrier.

To overcome the limitations of SORAN, NABUNKEN decided to integrate a part of
its data into the Archaeological Research Infrastructure for Archaeological Data

Networking in Europe (ARIADNEplus).

I  What i1s ARTADNEDplus?

ARIADNEDplus is a project funded by the European Commission “to provide open access
to Europe’s archaeological heritage and overcome the fragmentation of digital
repositories, placed in different countries and compiled in different languages.”*

The most readily visible part of the project is the ARTADNE Portal, a website
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providing access to the ARIADNE Catalogue containing the aggregated metadata of the

project partners.

Il SORAN's Source for Meta Data

The metadata stored in SORAN comes from various sources, of which the datasheets
attached to the fieldwork reports are the most important. These sheets contain
information on every archaeological intervention covered in a given fieldwork report and
record the name, location (address), position (latitude and longitude), size, type, age(s) of
the sites excavated, the date and reason for the excavations, and the most significant
structural remains and materials found. The information from the datasheets is uploaded
to SORAN by local governments, museums, universities, and academic societies through
a Web interface. The main problem with the uploaded data is that there is no strict
regulation on what exactly should be written in the cells of the datasheets that provide
its basis. Therefore, to integrate SORAN's data into the ARIADNE Catalogue,
NABUNKEN and ARIADNEplus had to collaborate closely in a long integration process

involving data cleansing, schema transforming, and concept mapping.

IV Transforming the Data

The ARIADNE Catalogue is searchable according to the three facets of “where” (space),
“when” (time), and “what” (object) based on controlled vocabularies. Mapping SORAN'’s
internal data schema to ARIADNE'’s ontology was a largely technical step we could
finish in a few weeks. Mapping the Japanese data to the three facets was more
challenging.

The first facet required spatial coordinates to be converted to comply with the
WGS84 (World Geodetic System 1984), which a significant amount of the original data did
not follow. On top of that, many of the manually entered coordinates had typos. We solved
these problems with a combination of scripts and manual intervention. For example, we
flagged all the sites that had coordinates in the sea but were not underwater sites.

The second facet required temporal information to be linked to definitions stored on
PeriodO?, a multilingual gazetteer of temporal information. As a first step, we established

a controlled vocabulary for the periods. Next, we converted all past entries in the database
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to conform with the new vocabulary. Finally, we altered SORAN'’s interface to only accept
entries from the controlled vocabulary moving forward. However, there was a further
obstacle to be cleared: no single authoritative source covered all the periods used by
SORAN. To solve this, NABUNKEN arranged an extended discussion of the possible
definitions among its interdisciplinary team of experts. We compiled the results of the
discussions in an internal document and then registered the new definitions in PeriodO®.

The final facet of objects required the most work as it involved mapping culture-
and discipline-bound terms to the Getty Art & Architecture Thesaurus® (AAT). Similar
to the temporal entries, the data entered in the database was eclectic and contained many
typos. However, we opted not to cleanse the data to keep the integrity of the uploaded
information. Instead, we generated a list of strings from the uploaded data. Then, our team
sorted and mapped the strings to the AAT manually. Finally, we used a script to look
up the URIs of the AAT terms and generate the JSON file necessary for ARTADNEplus.

ARIADNEplus originally focused on loose one-on-one mappings for objects”, but
because the extracted Japanese archaeological terms were mostly compound terms, we
chose to employ one-to-many mappings instead. First, we broke down the terms into
simpler concepts and mapped those to the AAT. Next, we mapped the results of the
simpler concepts to the compound terms. This approach largely follows the usual
mapping process of multilingual thesauri as outlined in the Guidelines for Multilingual
Thesauri published by the IFLA®.

One difficulty in this approach was that the integration pipeline required declaring
the SKOS mapping property’ between each link. We solved this by semi-automatically
generating the properties depending on two simple criteria: the length of a term to be
matched and the placements of the simple terms inside a given compound term.
Essentially, if a simpler term, e.g., kagami (mirror), is inside a longer term, e.g., dokyo
(bronze mirror), then the simpler concept is either a broader or a related concept to the
longer term. Whether it is a broader or a related concept can be safely judged based on
the place of the simple term inside the compound term, ie., if the simple term comes at
the end of the compound term, it is a broader term. If it is located anywhere else, then
it is a related term. For example, in the case of dokyo, kagami is a broader (more
general) concept, while do (bronze) is a related one. This is because in Japanese,
similarly to English, the last component in a compound word or term identifies the

general concept to which the whole word refers to.



792 Peter Yanase

In cases where this approach proved lacking, we manually linked further terms to
the Japanese ones. For example, we have augmented sekka (stone replicas of ceremonial
bronze halberds) with “ritual objects” after mapping it to “rock (inorganic material)” and
“ge (ceremonial knives).”

A further challenge we had faced in the aggregation process was how to generate
meaningful names for each archaeological intervention in bulk. Our solution was to
create new titles by combining the romanized names of the sites with descriptive
English terms and dates referring to the time of excavations. For example, we
generated names like “Nambori Shell Midden: 19840801-19850325" or “Shimotsuke
Provincial Temple: 19850701-19851101."

V  Conclusion

Integrating SORAN's data into the ARIADNE Catalogue was time-consuming and
difficult. However, now a large part of Japan's archaeological dataset is included in an
extensive international dataset searchable and processable via a common user interface
through the ARIADNE Portal. The integration not only improved the findability of
SORAN's data, but because of the transformations the data went through, it also made it

easier to manipulate it inside an ever-growing global dataset.

Notes

1 Franco Niccolucci and Julian Richards, “ARIADNE and ARIADNEDplus,” in The ARIADNE
Impact, ed. Franco Niccolucci and Julian Richards (Budapest: Archaeolingua Foundation,
2019), 7. https://doi.org/10.5281/zenodo.3476711.

2 PeriodO (website), accessed November 25, 2021, https://perio.do/en/.

3 The definitions are available at http://n2t.net/ark:/99152/pOfbfth.

4 Art & Architecture Thesaurus (website), accessed July 28, 2022, https://www.getty.edu/
research/tools/vocabularies/aat/.

5 Ceri Binding and Douglas Tudhope, “Multilingual Vocabulary Mapping in ARTADNEplus”
(PowerPoint presentation, 19th European Networked Knowledge Organization Systems
[NKOS] Workshop, Oslo, September 12, 2019.) https://nkos-eu.github.io/2019/content/
NKOS2019-presentation-tudhope.pdf

6 IFLA Working Group on Guidelines for Multilingual Thesauri, Guidelines for Multilingual
Thesauri (The Hague: IFLA Classification and Indexing Section, 2009).

7 For details, see SKOS Simple Knowledge Organization System
Reference (website), https://www.w3.org/TR/skos-reference/#mapping.
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B2, F ha Y FEAERT T A (Group SIV) SHiH R CAEE SN [EIED] > b
7T ANAL T 2 BT OV T HRE L7z,

2 WYX Z A

IR F A Ld, WDIRE 7TV AV ERE L2y =595 AT, —fRICERIL~ 7 %
T (MgO) BLXUE LAY 7 A (K0) OFFEDP15%ZBZ550%3 L, 7Y
TTHEENZEEZLNTVDS, EHELOINTTONRET, HAFIB TR LD
SHFHDOKEYIK A5 A (Group SIIIA - SIIIB - SIIIC) A5 L7222 EAH S E > T
U INBITIMACERY T A% EORHRBENMIKT 7 AROFEH R EL L RSN
TBY., ZNENIHEMEMDS R > TW B, WWIKT S AT V7 R Z 00
BBV THBIICEE SN L EZONTWDLY, BEOME S V— T HEET 52 &
5. MBI A ER 2 FFE L Tz iUl e 5 v,

EHOHTNE TICHER L 72 #E XM O R, BARFIEICHA L7z 215 OfiIK
AT ADH EH, Group SHICRHHIE L T AT 2 —EHORAk O XTI L B AE
12DV, MgO>KeODMHEMDFHE CTH B Z ENOPET V7 THE S N HEMEATE
WEHIBI S NS, 7272 L. INHIEY = — VRO T T A S L ORFE 0L S
NBAZ 70T =" - 7IVF Y — Vil (Veh Ardasir) HE0ERH» 5 %E S
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7z¥E 2V — 7 (Sasanian la, Sasanian 1b, Sasanian 2) "M & 13AHIE L 2V AT REPEASE
—7J7. Group SHIAREE T A E 7% E1ZMgO X ) KON L WA 5N b 2 &
oW RV T VT EOWMIKAT T A L3R o Twbe, —RICMgO X ) $K04%
WK IT T AR T VT TE LT 2720, RIRT O T EO TR AT S 1D 25,
HFE BRSO Ao TR W 2 OREREA 2 Vo

EH1Z, HAFVBIZB W TR D @R D%\ Group SIIBIZ D\ CiE, Group SIIIAX
Group SHICIZIERTMgORK2 0D EHwmDERNKE L, MEDEHFH=IIV L DT
X1 .5%FEE O#MIPH F CHEBHICHELT 5. T4 b B, Group SHIBIZEA L Tik, MgO=
KODEFRDP D WO T A L OREDHEE ENbHo % <12, Group SITAR
Group SIHIC & JL#: L TALO3RCaOD G A RICA B R ZEN D LNz, F ha v
777 A (Group SI) &iREG SNAWRMEAREIVEHM SN L, —T7. AROsDEH &M
%<, CaODERREVP DR VL DB D E LN OMER S L. 25 1EGroup SIIBE OREY
THAHWNREMEIEEEI NS, 2B, INSHIEFRABO I/ FMEETHEOINTWSLZ L
HHMTH 5,

HAFNEBNGRA L7z [HEWIKAT Z X | OBAR R AFERIE— 1k & 2 % DO h RBFFETIE,
INOOMEEBERL, SNET W77 ~HRT V7| EE LTEAEMKIT 7 A0
BARM e e sE 2 HIW & LC, SriafiR st % i L 720

I &k Tk

H ARG 5 O SRER IR 57 & IR AR R 0 & (5 IR 8 #f) 2ot L7
Fhuy T ABURE (Group SI) 438 (B E 1 8, hEA28) ., BLORWIKAT T A/NE
(Group SIIT) 8 f4 (Group SIIB 2 . Group SINIC 1 M, \EA T A% 3 g, kkkto% EMF1F
FIZEBHE2 ) OSrRMARL G 2L 720 612, Fhay E4ET 7 A8 KT
(Group SIV) 5 HDIEh, B~HET VTHELEZTVWLET NI FIATD I —=FTT
A8/NE (Group SIIB) 7 i, TNV F AT DAY A (Group PI) 5 5, 7’1 b
ETNIFIALTDY =55 F A (Group SVB) OFHEMEDE WA I A/NE 2 M8 X O
A Y FOT ) ARy @RI BWTRES NV — 5T A/NE (Group SVA) 1 % &
B 7-E 7L OSTRINAR T & F M L 72 (1),

HEIZH 2o TE, BEXBONEE (EDAXEEAGLEN) %W CHE § 5D
HT A% RN, FEROBALEZ T — 5 1) —N— (¥ 2 7 AT v H =34 Fi) Tl L7,
52, WA RO OBEERET 22 LT HEHROBROEEZ KRS T2, Zh
SOREE 7 v B, WEE, BIERBE O Lz, S512, SrARY 7 LY U TSra B L,
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YWV F ALy FFEES T T A HE SR (MC-ICP-MS) (Thermo Scientific#
NEPTUNE plus) % W C87Sr/86Sra Hl5E L 720 e B, B6 X AT I3 4 B b iFge
FTC. Srf AR AT IR A ERBR B AR F2 AT 12 T M L 720

o a3 5

1 FharHI A

MREERLIORT, AARHEOF by #5 2 (Group S D8Sr/86Srid, 0.7087-0.7092
OFFAMIEFT 2 WO o7z (1), BATMIZRPICE 2 & MR el
TF5F I E AT AR, 8Sr/86SrH30.7095 & ) BIRWEZ R T I AL TEBY &
BRI RTH 572,

E 502, WHIEERA A RIS L 72Group SIBOSrEfERILIZ, Fha v s 2o4d
FEH D 72 72T 4 Bet Eli'ezer®°Bet She'anZe & D A A 7 TV 0@ lit3 4+ ba i
5 ADSrFMAARE Ebd THEUT 2% Zh s IxARBEROCaz £ < &L iR F
D (coastal sand) = FEFE & L2t EZO6NTWDL, —F, ALF oy FIATHHA
KA DCa% % { & (limestone-rich sand) 2SR Sz Z 2 5N TV AT
T DF M AT AT, 8Sr/86SrpM < (<0.7080) . HAFE i & X S A0S
B be EOKEIZ, —HDGroup SIOLEME DR AY [Levantine I | & —F L7
INECTOMEBE L BEEMNTH Y. HAYIEH - DGroup SINZ < A5t i it F ¢
QIFIZL N MU CARE SN REMEDVR E 172,

SOIFAICHETT % &0 HEVIB~ORAR Y < 7 > F €~ (Sb) % &LGroup
SIADSrEfLAR AR R0 < AERE A AP T - 108 L 2 BRIRIR B S kit & %
Group SIBOSrRNAKIE AR R WEDASFED Sitb, TNH0ERIL, FEER D574
B OFRPH T O % JE L T2 WD S 1) L BRI B & — B DM TR0 5
NLHTHEHSNS,

—Ji. FharFEEAT T A (Group SIV) 2oV TiE, MEIARF O HIATHD
Group SI& V) &87Sr/86SrASEv il (0.7097-0.7105) I2F & F AR E o720 TRHDHE
W dERIE T T A F b O T AL IS NI R L B, T E, Group SIVIZHL
HERE IS CHRES NI wbWwS [EIED] S ra s A7 AR5 LIETE RN
EVIKETRPE S NIz, 72720 Mo [TV TOHT AL AL LRNMETH S Z &
5, FhOUTTAET VT OH T ANPRE SN RIS

S5, HBERE LTHELICHET P T~WET Y THEEEZONDL T T A/NEED
HRIZOWTHBIT 50 —FOBET NI F I A TDY—5HF A (Group SII) % v THE
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0.7106
¢ Group SIA (& E) (T4 2 %) PO
0.7104 - mGroup SIA GEZR / WAEX) (B 1 71)
=Group SIA (@W&A%E) (WULIEREE) FhOCEEFEALATZ
0.7102 | AGroup SIB (W& &) (ILILIE ) (Group SIV)
Group SIB (A% &) (AL o
0.7100 - % Group SIB (FEAH) (U1K Rl l3#)
Group SIB (3R & 7)) (aUildig) ‘ (L4
0.7008 | * Group SIB () (WKL) |
® Group SIV (Bl &MuX L) (W01IE R HiE) B S
& 0.70%
8
=
17
5 0.7004 -
0.7092 FhEZHT 2
(Group SI)
| |
0.709 AA
AA,  Axda X X X X
X
0.7088 | A, x x * x X X
x X7 x
0.7086 -
0.7084

1234567 8 91011121314151617 181920 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48

BHES

1 Frar#I & (Group SI) &F burFAEHF A (Group SIV) OSrIfRLL

0.7400
o Group SIA (7E) (5 2 55)
B Group STA (E¥k / WA &) (K1 51)
0.7350 | =Group SIA (WAZ&E) (BULIERE 1)
AGroup SIB (WA &) (BULIE R )
Group SIB (‘@WA% &) (AWML i)

0.7300 - % Group SIB (ASH) (WULIE R i)

Group SIB (BRI &A1) (Rikiliig)
* Group SIB (Ala§) (WKL)
@ Group SIV (5] & L) (0LIiE i)
0-72%0 4 Group SIIB (3] &2 L) (Cu # ) (BULITE R &)
Group SIIB (5] &X' L) (Cu+Mn # ) (ULIEREAE)
Group SVB (fiZk) (Cu #5 ) (BULIIE R )
0.7200 - AGroup SVA (B &fEL) Ao A Fata) (£ >~ F - 71 5 X i)
Group PI (Bl &MX L) (WULIEREHE)

87Sr/%Sr

0.7150 - B =
A
0.7100 |- ...00"'
OE—AAAAAAAAAAALAXXXXXX KKK KK KKK
F¥
0.7050
18 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 59 61 63
EHES

B2 FrarHIABLITF MO VvFEERFTTIALEAL Y F~HET V7 2H T ADSrRIMARL O iR
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0.7400

AGroup SIIIB (KFI )

Group SIIC (R ETFEOHE)
0.7350 I WGroup ST FEE 4 7 2K (7 VA C )
B Group SIII #Akfas A AE (BIL 2 51)
X FEWIR AT T A (7 AXRFAY -84 o v R - fEHES) 9~ 11C (HFH1Z 4 2022)
xR T A (9 ANF A » - 84 7 7 Rl - iiAA») 9~ 11C (A3 2022)
oMK T A (Y7 b - AVHKR% I7) Late Bronze Age (Henderson et al. 2005)
-HIK AT Z A (1) 7) 9~ 12C (Henderson et al. 2009)
ofiiy ()7 - L3/ ) (Henderson et al. 2009)

0.7300 [

0.7250

87Sr/%Sr

0.7200

0.7150 |
X
X
0.7100 .A xx -
|| - - mma
*0000000 = ==== —m——— _mm--- == =00006060060000%0000%0 00 00000
o<
A
0.7050
64 67 70 73 76 79 82 8 88 91 94 97 100 103 106 109 112 115 118 121 124 127 130 133 136 139

BHES

3 HARLOWWIKT I 28 X OHEE 55 23 X OTFAEHEY OSrFAZE o Hig
(BB 72D LIEATIIZE A 5 OF | )

7AGroup SI& W) KREWSrRI AL % & 5o $EI12A ) #F A (Group PI) 1Z4HFHA L 72%&
BoORTROSWREMALEZR L (M2) NIOEPMOTREVEDL O, BT
Zel8 Y 34 2 G5 3L O W 2 £ 5 Group PIO K ) T AZDONWTA ¥ K
FEQUEEMED B 5 EEZTVDBH, 4 ¥ FOF v ZNFEik & Tiden > 7)) 7Rk
fid R IR E QAR RS 2 B\ WStEME L 2 82 2 LIS N THB D, B
Hah s,

2 KWWK A

FEWIK AT T ANZDONWTIE, 8 DK T A/PNEDSrFRMARLOMELX B ko720 2D
. MgO>KeOD A ASHEE T 7 ¥ 7 FE D REEASRIE & L5 Group SIIIC (% HIELR
BFEOHENT) BIOB SR X 23T GERIERD 2 5385 1) 125w Tid,
SriFfZ AR ATZ N210.70838 £ U0.7088 Tdh > 720 TN HDFMAIIE, —#EICHE
(ZVT b)) 7 - LNy ril) THET 2 GMERGFHA KTk A ETo
7T AR FEAHEY O L BB Q-3 27,

& AT, MEFELHEEL L OGroup SIICOMYIIK AT AL $FEEE (PbSnOs) TH
SNTHOARERT T A TH Y EEHIIEOBT RS 2 8hO FALAR T % FEht L
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TWaY, ZORE, REROHFEMAELIZ. a2V MEABLORECOF b a LTS
ALFML., SEATIINNF RS YHEONT—F ALY — RS T, b LdF~—v
THEHLZSEAOMFAMAL EEHUT LI ERHLNE > TWDEE Thbb,
Group SHICIZ DWW TIZERE N 7 2 DILFHE B L ONFOFNH KT 2 s$FEAMAKIL 2 57
T VT D ERIEDIRIE S TV 2hS, ARFRIZB W T, SrIRARL O ST H AR 2 fE
EREONIEFZ D,

= BEH T AERIZOWTE, Y IVHEE»S B L7z 3 I oW THlEEZ B I %
o7 INLOERBA T AL, RXCaOFHmDI D% . ALOsEH mAL W ET % 7R
T2 SRR L 72 ERHE, VB OT T A2 i, WEBOH T A/FHS]1 T
Hbo WEDOHE, NS DOSTRAMAKLIZ, 0.7168-0.7174TdH - 720 — I AL
THET 2HIK T T A OSrFEMAAIIX, 87Sr/86Sr<0.7090TdH 2% D & D &, K&
FHIBWSIAMARIL 2 RO LW G holze . WEDH T AIHED S DIZHRT
CaOD L e\ 7 EOM B EEEA R B (£ 1) StFAMAKLGHT OKEE, 4D 2 Mk
EBLOSFAMAR % & DIkt L, PO 1 siEe RSt A 2 7% Lo MR SHT
OREFEEHBERD Y. WIEEIVED T T A IFEMAR 7 B A REMEAVRIE S N7z WIS
LThd. TOLI) BREWSIRMAIIZ I N E TIZMS T2 H D & BRI B
J2F bar BT ABIUCRWIKT 7 ADNT NI RDENLV, FEFLBINE TS
WELZT I AR TIE, Lk L7724 ¥ REOTWREMEDE 2 51 5Group PIO A ) T
ANFEEFEO N FMALEZ RS (M2 - K3),

ETAT, NFRAY X DONRY v T = )ViERRIZSH L Baraidif T3 % { OEFE T T AED
KL TBY) ., EEUTHLLEEZZONTVE, KEBTETT2ERET T A
FINETRTHEIK A 7 ATH L A5, PR R T2 — B MWK T A L1
B 5 EALO L WV ITICBW TS, 4 2 F - SF R85 VIR CEEI NS T A
THHEEZLNTWDY, VHHEHNEOERB T I ZAEIZDOWT L MdGroup SITTE
s % & ALOsIZ WMEIAIDSEED H AL, E\WSrFAARL & b B & C 4 3% HIs & o B
PEH S NS,

Rt 7 DT IS T O N T A EREICHEL T, EFLIEIHRTITOTARFERY D8
A v FEPRCHE L7 9 ~ 1 OREIIK 7T 5 A2 2T SrRAR AT % S ht L 72
ZENH DT, ZORERE, BERHREOH N SHEMELEZ SN TVDLH T AR R,
HEREOIRIR A R 7 AL, 87Sr/36Sr250.7100% 8 2 5 B W SriR iR 2 7R3 2 £ 2%
Molze TSI, LMK O T HMgO<K20T. ARODZWIEMADH b . HEIH 7%
W7 Y THEDHMIKT T AL ERL>TwD, =T, 7347~ FTid. MgO>K20T,
2D Al03, F2203, TiO2% EDFEHI & b 7 ) AR DD TH e WE gD v
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FATZAFOHEELTEY, A7 VDL LEHASNIZEEZ LN TS, LT, 0D
E DN Y N T ARIZOW T, 87Sr/86SrA%0.70855Td ) . M THI - 2 HiE
WK 5 A B L OERHEY LT 2 2 Ehbholze TNHDORERIE, T 27 Hils
TONTALFEIEAT 2 EELRREEG5255DTH 5L,

%12, Group SHIB& W S N A EMEIZOWT, AIKILERTEZFEEL -0 2 505
MEFERL7o WITNLd /N0 MEBIZL DT T ANETH D, BKEISIZWAR X 0w
REPED & % BT, BK383IZ G M LEC L2 NEOHAFTH D, 209 LHlHE
(BK598) 1387Sr/86Sr7%0. 70902 THEMIIK 77T A & L Tl R m W SriRaf Al 2 /R4 b oo,
D) TS LAWK S T A OISO MR Z FEO S EET 5. 720 F
FOYHTAZHE LD S OB 5%, —Ji. Bl &ML LEEIC X 5BK383D
87Sr/865r(20.7059C. SN ETELLHWE L2V 2HHEOT 7 ALY L, IR
THET 2HPIKAT T ALCEEEWIZ S D & 9 RIRWSrRf AL 2 F> b Didm s T
VW

]n

< =
Vo o

A CTIE AR S % FOICT18E O 7T A EFEOSrFBAR AT % i L 720 SrREf7
RIS ZEROBIEE L) 720, TH BT I HNERTETCVWDLLIEER VDD,
AWFZE TR L 72SrRMAR IS OfEF1d. AAREOHER AT S 2O BARE 7 24 FEH 12

WT—EDORBEEG 225D TH>72. I, HAFIEIZHA LS b a v 7F A (Group
SD 122V Tid, BARN AR S LNy N THDLWEESEE RT 2 LA TEL, Ih
FTICH—HDF b T 2O TIEIMER B S LNy M THE ST
WZITREMEASTRIZ S T WS, RIFZEICL D, ZOWREERSHICEEF /2R D,
S OIS, FERGMBAF a7 AP L. InFETH LIE LIS R TR S
I2F b Oy I ATHLEREENZEDH AT FayEERH T A (Group SIV) 12D

Tld, g R CEE SN [HIED| S u s HI7ATE R E 2 HEIIRT S
ERTET,

=i\ WK T ZN2DW T, REBFE O MR 2 5 & 7% & OMgO
H% (>3 %) D >oMgO>KeOD A AR 2 ALFARB A HVE T 2 7 B O] RE Ik 237k %
ENDBLDIIOVTIE, PR TH T 2 HPIKA T AR R & FPL OSSR I % #§
DTN bhrotze — N, FNLHD L DIZOWTIE, N & ESrRA AR LAY R 7
5Tz BRIZ, Wy VAEBH EOEE 7 I ZAEIZOWTIE, mOuSrRMARL 2875,
ALO3HZ\ & WA MEIEB L P TA K - 8% 28 2 il THE & 72T REME AR
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®1 TR
o Lt B WfRRE i (e P i | s
1 | BB ELEA 2 55 HE R OAEN |V —5 Fhar SIA | Cu+CaSh:0s | 0.7092
2 & RS 1 35 ANE| TR/ DA% & MHaEN | v—5 Froy SIA Co 0.7091
3 | MRS IER S | E WhEE HWHOEW | v—5 Frar SIA Co 0.7090
4 |fER AR AU ERE T | R WhE & MHaEw | v—5 Fhur SIB Co 0.7089
5 |tk AR OULIEREE | NE RS & Mgl | v—5 Fhuar SIB Co 0.7090
6 |fREAERTOULIER N | E (O EE s | v—5 Fray SIB Co 0.7089
7 | MRS OO IER S | E RS X Mgl | v—5 Pl =% SIB Co 0.7090
8 | MERRSARAT AU IER S | E AR E Mg | v—5 Fhrar SIB Co 0.7090
9 |EMEAERTLUNEEEE | WhEE M | v—5 Froy SIB Co 0.7089
10 [fRREARHBUIER ST | WhEE HHoEW | v—5 Fray SIB Co 0.7089
11 [ BULE R T |NE WHL X Mgl | v—5 Fray SIB Co 0.7090
12 b AR A O LR R T | NE WAL X Mgl | v—5 Fhuar SIB Co 0.7089
13 | b AR T UL E R 5 |/ E [OSE s | v—5 F SIB Co 0.7088
14 [fRE BT UL IER N [ ARk & s |v—5 Fhar SIB Co 0.7088
15 | KB EERTE TR L |/ WAk E Mg | v—5 Fhrar SIB Co 0.7090
16 R SR BULER A [ AN Mo EW | v—5 Fruor SIB Co 0.7088
17 [ SR U LE RS [N AN MHaEW | v—5 Frar SIB Co 0.7089
18 [HREAH T AULE R [NE AN Mg | v—5 Frar SIB Co 0.7087
19 B AR AU LIE R | /NE ] Mgl | v—5 Fhur SIB Co 0.7088
20 |fEREAEAT BN IERE | | Mg | v—5 Fhray SIB Co 0.7088
21 | fERR SRS RO NIER S | E A Mg | v —5 Frur SIB Co 0.7087
22 | RBUFREFIIT RIS | NE | BRE Sy Mg | v—5 Fhrar SIB Co 0.7088
23 | RBUMFREFI R || BRE ST MWHaEW | v—5 Fhrar SIB Co 0.7088
24 | KBUFFRAIHETEMIITE | /AE| BRIk &) Msy | v—5 Frov SIB Co 0.7087
25 | KBUFRERBTEIRIGE | NE | BRE ST g | v—5 Frar SIB Co 0.7087
26 | KBTI RWRILEE  [NE | BURE S0 Mgl | v—5 Fhur SIB Co 0.7087
27 | KRBT RIS [N BURE S0 Mgl | v—5 Fhuar SIB Co 0.7087
28 | KBURFHRERIBT RIS, /K| BRE ST M | v—5 Fhrar SIB Co 0.7088
20 | KRBUF R EIRIG S | NE | BRE Sy Mg | v -5 Fhrar SIB Co 0.7088
30 | KRBUMF AR || BRE ST MWHaEW | V-5 Fhrar SIB Co 0.7087
31 | KRBURFRAIT RIS || BRRE ST s |v—5 Fruar SIB Co 0.7087
32 | KBUFFRAIH RIS | /E| Bk &) HHOEW | v—5 Frar SIB Co 0.7087
33 | KBUFRERIHT RIS | /NE | BURE ST Mgl | v—5 F oy SIB Co 0.7088
34 | RBURFRERIT IR | /hE | BURE ST M | v—5 Fruar SIB Co 0.7088
35 | RBURFRERIBT R, | /hE | BRE ST s |v—5 Fhrar SIB Co 0.7088
36 | KBV R RIS |/ HiAF Mg | v—5 Pl =% SIB Co 0.7089
37 | KRBURF R R I |/ FiAT MW | v -5 P =% SIB Co 0.7089
38 | KRBURF AR I |/ E AT M | v—5 Froy SIB Co 0.7089
39 | KBUFFRAIE RIS E | /hE FAT MWHaEW | v—5 Frar SIB Co 0.7088
40 INE A My | v—5 Fray SIB Co 0.7088
41 INE Eio M | v—5 Fruar SIB Co 0.7088
42 NE Al s | v—5 Frur SIB Co 0.7088
43 | KBURF AT H R IL A3 |/ HiAF s | v—5 Frur SIB Co 0.7089
44 | RSO IIER S K| FIE L MEw] |v—%| FroriEfk | SIV]| Co (Mn) | 0.7105
45 ik AE[ FIEMEL MHaEW |v—%| FrurIEfk | SIV| Co (Mn) | 0.7101
46 F ANE[ FIEEL MnEW |v—%| FroriEfk | SIV] Co (Mn) | 0.7097
47 |fEREARRTRULIERE T R FIEMmEL MnEw  |v—%| FrarFEfk | SIV ] Co (Mn) | 0.7099
48 |RPREETOULEREE R FIE ML #WaEw |v—%| FrorIEfk | SIV| Co (Mn) 0.7099
49 | HERARASTRUNIERE K| SIS MEL  |REREE | v -5 w7 VIS SIIB | Cu (Pb,Sn) | 0.7101
50 |fEREEAERTOULER NS R FIEMEL |kERREN | v -4 E7AvIF | SIB| Cu (Pb,Sn) | 0.7147
51 [MRARHBULIER Y [N E| BIEMmMEL R EEN| v -5 mT VIS SIIB | Cu (Pb,Sn) | 0.7074
52 | MRS RUNER S | hE | SIEMEL  |kFFEN | v—%|  ®7v3F | SIB| Cu (Pb,Sn) | 0.7074
53 |fERMEAERHOULERGE |E| FIEmMEL RERREN| v -5 ®mT VIS SIIB | Cu (Pb,Sn) | 0.7146
54 | f R AR RUIIERI A [ANE] BIEMEL mEEEY V- EmTAVIF SIIB Cu+Mn 0.7130
55 | b AR BULIERIHE [ ANE ] BIE XL WEHEEN V-5 ®mTAVIF SIIB Cu+Mn 0.7130
56 | fi b LA DULE R [ NE TR FtEY | v—¥ |7 b7 v | SVB Cu 0.7116
57 |fREEAERTOULIER N | E T HEW | v—%|7u b7 V3| SVB Cu 0.7117
58 |4 ¥ F -7 UAAFwliEE hE| FIEMIEL  |FRBOAEN| V-5 |7a FET VIS | SVA| Cuaa s K| 0.7124
59 |fERRSAEASTRUIER & || FIE ML MHnEw | VN PI Co (Mn) | 0.7289
60 |fERAEATOUNEREE | AE] FIEMmEL MHnEw | h7ov I PI Co (Mn) | 0.7242
61 |faRE AT OULIEREE || FIEMmEL MHEw | h7oL I PI Co (Mn) | 0.7157
62 |RREETOULER NS | AE|] FlE ML M@EY | Ay VNl PI Co (Mn) 0.7292
63 | fi b AR DU LE R [ NE glEfigL M EE ] Y i 2 PI Co (Mn) 0.7384
64 | ZERIMIFTTAR Y VA R | Rk (OME) | R EEn) |(v—5 HiIR SIII Fe 0.7174
65 |73 RULEPTHAE Y VA N E | ERGERE (PR | BEtacpiEn] | v -5 L7 SIII Fe 0.7168
66 | % LULEPT Iy VA | NE | R (UMD | S eE | v -5 Tl SIII Fe 0.7173
67 | %% R O A R SO | N | IGE | S gL | sy | v—5 Tl SIIC|  PbSnOs 0.7083
68 | Al I AT R B3R b | N E | WakE? HHaEW | v—5 IR SIIB Co 0.7092
69 | Al ILIEAIH TR FIR b8 | A E | FI&MEL M | v—5 K SIIB Co 0.7059
70 |RERARCKTERIL 2 53 |E L& RAREY | V-5 TR SIIT Fe 0.7088
71 | R AR TR 2 50 | NE % & Rk EEN | V-4 TitiIx SIII Fe 0.7088
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HH AR (wt%) s
5| Na20 | MgO | ALO3| SiOz | P20s | SO3 | K20 | CaO | TiOz| Cr:03| MnO | Fes03| CoO| Niz03 | CuO| ZnO | PbO| Rbz0 | SrO | ZrOz|Sh203|Sn02
1 (16.3/0.7]2.3(65.4|0.1 0.5/6.20.18 0.05|1.11]0.02 1.67]0.01]0.95[0.00(0.04(0.01|4.64
2 (18.110.8]2.3]68.7 0.7]5.9]0.10 0.03|1.10(0.06 0.20]0.01|0.10/0.01]0.04|0.09|1.68
3 [16.6/0.7]2.4(69.4/0.2 0.6[5.9/0.1 0.33|1.04/0.07 0.22|0.01|0.10(0.01]0.03]0.09|2.39
4 116.8/0.9]2.2(71.1{0.1 0.316.5|0.2 0.05/1.19/0.08 0.27]0.02|0.25/0.00(0.02|0.09

5 (16.0{1.1]2.2|71.8/0.2 0.416.7|0.1 0.05/0.85/0.05 0.20]0.00(0.19/0.01]0.04|0.09

6 (17.3/1.0]2.1|71.2]0.1 0.316.2/0.1 0.04/0.91|0.06 0.20]0.01|0.16/0.01]0.04|0.18

7 (17.7/1.0]2.2(70.3/0.2 0.4/6.4|0.1 0.08|1.06/0.07 0.21]0.01]0.14/0.01|0.04(0.10

8 118.0/0.9(2.1{70.4]| 0.2 0.416.6(0.1 0.04]0.77]0.04 0.17]0.01]0.12/0.01|0.03|0.10

9 (18.7/0.8]2.2(69.2/0.2 0.316.4/0.1 0.06/1.19/0.08 0.27]0.02|0.27|0.01/0.03|0.02

10 |18.510.912.1(69.8/0.1 0.416.6/0.1 0.04/0.99(0.07 0.21]0.01|0.12/0.00{0.04|0.04

11 |20.10.8(2.3(68.0/0.1 0.5/6.4/0.1 0.06/1.08|0.07 0.22]0.01|0.20/0.01]0.04|0.00

12 |14.90.812.5(73.0/0.2 0.416.3|0.2 0.06(1.09(0.07 0.21]0.02|0.16/0.01]0.04|0.17

13 120.9/1.1(2.7(63.6/0.2 0.6/6.9/0.2 1.02(2.17/0.12 0.24]0.03|0.13|0.01]0.04]0.11

14 |19.5/1.2(2.4(65.9/0.2 0.6[6.60.2 1.16{1.50(0.11 0.26]0.02|0.29|0.01]0.04|0.12

15 |17.4/1.0|2.2|70.4/0.1 0.5/6.60.12 0.06(1.09]0.06 0.23]0.01|0.19/0.01/0.04|0.07

16 |19.3]1.412.3(65.5/0.2 0.5/7.410.2 1.37]1.25/0.08 0.19]0.01|0.23|0.01]0.05|0.00

17 119.6/1.0(2.5(66.6/ 0.1 0.416.8|0.2 0.15/1.71)0.13 0.39]0.01|0.21|0.00{0.04|0.05

18 |18.8]1.3(2.6(68.1/0.1 0.4]15.8|0.2 0.25/1.55(0.10 0.29]0.00(0.30(0.02]0.02|0.14

19 |19.0{1.3]2.5(66.5/0.2 0.5/6.5|0.2 1.11]1.55/0.11 0.27]0.01|0.29|0.00{0.03]0.00

20 [19.3{1.0{2.766.00.1 0.5/6.4|0.2 1.12]1.87/0.13 0.21]0.00(0.13|0.01]0.04|0.14

21 19.3{1.2]2.867.5/0.1 0.415.9/0.2 0.26/1.59(0.10 0.30]0.01|0.30/0.01]0.03]0.08

22 |21.1/1.0]2.2|65.7 0.416.1(0.14 0.89(1.42/0.08 0.22 0.51]0.02|0.08|0.09
23120.1]1.0]2.3166.2 0.416.10.16 0.91{1.47/0.10 0.32 0.66(0.02]0.08]0.14

24 120.4|1.1|2.365.7 0.4]6.1]0.16 0.79/1.92/0.10 0.30 0.56/0.02|0.07/0.13

25 120.4{1.2|2.365.7 0.4]6.0]0.16 0.79/1.91/0.09 0.30 0.54/0.01|0.07/0.09

26 (20.1{1.1|2.2|66.2 0.4]6.1]0.17 0.82|1.92/0.09 0.26 0.49]0.01|0.08/0.12

27 |21.0{1.0]2.365.8 0.4]6.210.19 0.42|1.70(0.08 0.27 0.47]0.02|0.08|0.13

28 [18.9/0.9]2.2|66.8 0.4]6.3]0.15 0.75|1.64(0.11 0.34 0.98/0.03|0.17/0.26

29 120.2|1.012.3166.2 0.516.70.15 0.41]1.53]0.08 0.29 0.52/0.01]0.08]0.12

30 120.111.0]2.2(66.1 0.416.20.16 0.82]1.96/0.09 0.29 0.55]0.0110.09/0.09

31 19.81.2|2.465.2 0.4]6.210.19 1.37]1.72/0.10 0.31 0.93]0.01|0.08|0.14

32 120.0{1.0| 2.4 |65.8 0.4]5.9]0.20 1.18(1.79]0.09 0.28 0.73]0.01|0.08/0.09

33 [19.4|1.1|2.2 |66.6 0.5]6.6]0.16 0.52|1.62(0.08 0.37 0.70]0.02|0.09/0.12

34 119.7|1.1|2.2|66.8 0.5]6.6]0.15 0.44/1.51/0.08 0.29 0.50/0.01|0.08]0.15

35 19.7|1.1]2.2|66.5 0.5]6.5]0.16 0.53|1.57|0.08 0.32 0.59]0.02|0.09(0.12

36 [18.7/0.9]2.169.3 0.3]6.2]0.12 0.05|1.25(0.07 0.31 0.54/0.01]0.07/0.10

37 118.0{0.8|2.169.8 0.416.60.13 0.05|1.20/0.06 0.28 0.46(0.02]0.09/0.14

38 [18.6/0.8|2.169.5 0.3]6.2]0.12 0.05(1.22/0.07 0.31 0.570.01|0.09/0.12

39 19.3|1.2]2.2 |67.4 0.4]16.9]0.13 0.04/1.38|0.08 0.30 0.40]0.01|0.08/0.12

40 |19.4/1.2|2.2167.3 0.5]6.9]0.13 0.05/1.39(0.08 0.32 0.44(0.02(0.09(0.11

41 19.7/1.4|2.2166.2 0.5]7.410.13 0.05|1.47|0.09 0.29 0.42/0.01{0.09(0.11

42 19.31.1|2.1/68.1 0.4]6.8]0.12 0.04/1.17/0.07 0.25 0.30]0.01|0.08]0.09

43 18.9/0.9|2.0(68.8 0.3]6.4]0.13 0.05(1.29(0.07 0.31 0.60(0.01]0.08|0.10

44 115.9/0.4 | 3.1|71.4/0.2 1.214.6]0.3 1.85|0.89(0.12 0.03 0.03]0.01|0.04/0.05

45 114.5/0.7]2.6 |73.8| 0.2 0.714.410.2 1.87/0.84/0.06 0.02 0.00]0.02|0.03]0.05

46 [14.5(0.5(2.5(75.5/0.1 0.6]3.3/0.3 1.7710.75/0.09 0.02 0.03]0.01|0.02/0.02

47 115.0/0.6 2.7 |73.2|0.2 0.914.0/0.3 1.75/1.20/0.06 0.07 0.03]0.01|0.04/0.02

48 114.9/0.6 | 2.4 |74.8| 0.2 0.713.1|0.2 1.93]0.92/0.07 0.02 0.03]0.02(0.03]0.11

49 119.8/0.4(9.7(63.2/0.1 2.7]1.710.42 0.04/0.71/0.02]0.01]0.90]0.01|0.09|0.02]0.03]0.07

50 |18.1{0.5/9.8163.9]0.2 3.0]1.8]0.38 0.04/0.71/0.01]0.00{1.06|0.02|0.24|0.02]0.03|0.14

51 |18.4/0.6(10.1]64.8]0.2 1.412.210.45 0.04{0.83]0.01{0.00{0.65|0.00]|0.12]0.01]0.04]0.13

52 |18.4/0.6|8.8166.3] 0.1 1.6]1.810.48 0.08]0.81]0.02{0.00{0.71]0.02]|0.08]0.02]0.02]0.13

53 [18.9(0.2{10.0/64.6] 0.1 3.1]1.2]0.32 0.06|0.47/0.02]0.00]0.75|0.01|0.08|0.01{0.02|0.08

54 118.0{0.3]5.1/70.3]0.1 1.4(1.810.36 0.78|0.89/0.03]0.01]0.90|0.02|0.05/0.01{0.01|0.09

55 116.9/0.8|7.8(62.7/0.2 2.1]16.5(0.42 0.19(1.31/0.02]0.01]0.88|0.01|0.06|0.00{0.04|0.06

56 16.2)3.2|1.5(68.4| 0.4 3.1]4.4]0.08 0.10(0.47|0.00 1.97]0.02]0.02|0.03|0.05|0.10

57 16.2|3.6|1.7 67.3/ 0.5 3.2]4.710.07 0.1910.53|0.01 1.82(0.02]0.04{0.02|0.03]0.06

58 113.8/2.5]4.9165.0/0.8 4.614.60.38 0.32|1.41]0.02 1.45(0.01]0.02(0.01{0.04(0.11

59 10.6]0.6]2.2(77.3]0.1 14.7/1.510.16 1.58/1.04{0.09(0.01]0.04(0.01{0.02]|0.01]0.03]0.03

60 [1.0{0.9(2.4|74.70.1 16.4/1.510.12 1.31]1.23]0.05|0.01|0.03|0.01]0.02]0.04|0.04|0.12

61 10.1{0.5(3.1/74.00.1 16.9/1.6 10.20 1.82(1.38]0.09(0.01/0.03|0.01]0.02]0.03|0.03|0.10

62 10.5/0.5]3.2(74.9/0.2 16.1/1.5]0.17 1.52(1.30(0.06(0.01|0.03/0.00{0.04]0.01|0.02|0.07
6310.2{0.4(2.977.1]0.1 14.5/1.310.17 1.75(1.26/0.10{0.01|0.03|0.02|0.04]0.01|0.01|0.07

64 117.9/4.3]3.9(56.7| 0.6 4.0{6.5/0.19]0.01]0.24|5.34]0.01 0.10]0.02|0.04/0.01]0.05|0.00 KE - HA2019%
65 [16.1/4.1|4.5(61.4]0.5 3.6(5.40.19(0.01]0.18|3.80]0.01 0.07]0.02]0.05/0.02|0.04|0.06 KE - HAE2019%
66 |16.7|3.814.2(58.3/0.5 4.116.70.21|0.01]0.23|4.87]0.00 0.08]0.02]0.01/0.02|0.05(0.15 KHE - HAF 20192
67 14.7/5.0| 2.3 |63.8 3.017.210.09 0.05|0.58|0.02 0.03 2.18/0.00(0.05/0.11 0.60| 7% B SAL T FEAT2016%
68 16.6/2.9(3.067.1]0. 2.2]6.1/0.16/0.02]0.19(1.18|0.04 0.07]0.02|0.05/0.02/0.06|0.13

69 [14.1{1.4(2.772.9]0.1 1.2]6.0(0.16/0.02/0.19/0.83]0.06 0.08]0.02|0.08|0.02]0.05|0.11

70 116.0{5.0(3.063.4]/0.2]0.3|4.1|6.7|0.13]0.03]0.05]|0.73]|0.01 0.01]0.02(0.02/0.02]0.08|0.15

71 116.3]5.1]2.9162.8/0.2]0.3]4.2]7.00.13]0.03]0.05]0.74]|0.01 0.01]0.02/0.02/0.02]0.07]0.09
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A 5 ODNAMIE B L OHi#1ZExtrap Soil DNA Kit Plus Ver. 2 (H#REL V=
TV, HE) # W TITo 72, flil L72DNAZ FIWC, SOUENE T 74 ~— % flvwi:
1) 7% 4 APCR (Polymerase Chain Reaction) %12 & 2 #l#16S rRNA#E T 2 ¥ —
& BR18S rRNAME T O I UV —$ AR L 720 KIZ, MIH16S rRNABIE T OB Z
FHIS (VASHIR, #2548 35 %) & EEITS (Internal transcribed spacer) fHIZ XIS & L 72
PCR¥4 R % 1T o 720 5% & 1L 7-PCR¥4 i i W) (3 ¥5 # %, PicoGreen dsDNA Assay Kit
(Invitrogen. USA) TR %2 M L 720 WIER R 2 TCICIRE 2 L, MiSeq (Hlumina,
USA) I2 Ty =7 ¥ At 2475720 PCRSIRE & — 7 ¥ ATV 77 4 = — &,
MM 16S rRNAE{E T-VATEISATUSISF B & (F926R, BELHITSHEIELATITSIF S £ OITS2TH
% (F1). PCRIEREY QWM A 5 #925035 23D (X7 > F#T) 24TV, 2D
DOBEHNRHT 7 — 7 DK%+ — /"= F » 7 EF T, 16S rRNAMBE T 122 TIEH4105
RO IERIERE 5720 B, ERHITSHEHBOEERIEZEIC L > TEREL L0, 1§
SN LIFIEMIIRIANETH Lo BONLBINT = DI F ) T4 X ATEF 2 7 L,
R LI T — I DRET A NI ) T LTze 74N 2 THOBHIT— 512
DV, AT QUMD S CEY T8 & 1 DDV —=T D s T A5 L LTHE
LDz, £ 7 ASBY O TR S MBHEO WY %2 A EOTU (Operation
Taxonomic Unit; #/ERY540EAL) iy & L, 2 ORFEALS] % v C LD 2 556 L 72,
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Primer name Sequenc (5—3") Base  Reference (s)
o Ub15F GTG (C/T) CAGC (A/C) GCCGCGGTA 18 4,5
e 926R CCG(C/T) CAATTC (A/C) TTT (A/G) AGTT 19 6
ITSIF CTTGGTCATTTAGAGGAAGTAA 22 7
L

ITS2 GCTGCGTTCTTCATCGATGC 20 8
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10%copies/ uL-DNAJE{E TdH - 720

S (20200 OFATIFZETIE, HHEDNAKR I E 15 ME & BR O REET
DIAY—FKERET L L, MLz 5 2O THE L TR O 2 E—BhEH O I ¥ —
B L0 510ME % & v ) MR 2 S L T 7z, SRORETIRIBETH Y .
FTATIE LB L TZDEIINEholze WRE LAKLBIZTOIE—HUIMIZ L o TR
Az, MO V- CHEEREZ BT 5 2 L3 TE RV, 29 LR
REBML TV Z ETREMIIC BT 2MENEOEMNPS R TS EEXLNL, BEHFE
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Z OREBH) & IV CBLASTHEIMEMRE 247\, ol 2 e L 72 TR R 2K 312
R o

RFERHNL 9 DD 5A L TB Y . 4FIZProteobacteriaf (37.8%) 255 L7z Kk
T Acidobacteria P (15.0%). Planctomycete '] (14.3%). Firmicutes (12.6%) .
Actinobacterial™ (11.9%) %% { Bl & 41720 B2 % Chloroflexif] (2.8%). Bacteroidetes
M (2.7%). Candidatus Melaidabacteria (1.0%). Gemmatimonadetesf™ (0.1%) 75t
STz,

TRIC BT L MEFEICE LT, Zhou et al. (2007) A3IERFHZEC & 2 WHEMT 217572
B O KL Tw by Zhick b L. £ < O fE B |12 B\ CTProteobacteria A°
b L L. i CTAcidobacteriaf & Actinobacterial. Firmicutesf725% { #ith & T

%2 rRNA#EMGTOIE—%

DNA S H O df R R +-*

SHELL a ¥ —4# (copies/uL-DNA JEif)
Giile) B
TR25 2.9%x10° 2.2x10"

*HEE 1216S rRNAESE T~ B 1318S rRNABIE T2 5% & L 72
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TA=NRFHLCHIECTE RN 272 00EET 2 L) FRIHIIEHI L. 20
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DT A=NZE o THEFLRTWERETE RV LER LN D,
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WA HBUEE HSE h - 72 D 1%, Eurotiomycetestl |2 & § 5 Exophiala angulosporalZ it
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LF M IHEOAEL S L HBES TV LY, REEERF O LD BB 505
et & 7z Exophiala angulospora JCM 28745 & B AHEE (100%) Z R L TWAH 728,
FIFEAEE L CW AR BV EE R b5, SR, F b 70, BRI
HIIRHED B 55, FIEOMEA O o722 20 TERICH 2 HENO L) BB % i
CEBBETII WD EEZ 5Nz, kD) E . angulosporald TIEBREE D & O 45 Bl
BIAD 7 CAMBRENOHBIIRHTH 2 2 L, REOABEEN 2 EEEIZO W TH
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¥ 72, Exophiald® 12O WTIEd ) — D OWIKIBENHIAY D 5o BIFEIEORESB
HWICAEORA (M., MZER) PAZETFIOBEEICEINRE - A SN TS,
COBRAICIE, AENEBORFEE RS (R0 20114F £ TF L RO4E 2 [ —fig
KB IIHI O 720 ORLE & L CRi#E A ST & 720 La L, 20114E11H
D ERIRZBEA O T & HIHIED & 2 BEO/NA F 7 4 )V AW FER S, HHE THIRE
V250 B BEE R AEM S L e 2T Ty 20—V T4 TITVRINICE - T, T8RS
DINA F T 4L xR B AEY D Exophiala sp.LX MS-6FRIZVE/F DB ORI
550 TERVHPLHESNTNEY,
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MAFEAICHFG SN2 & T RERD F £ THIIRG RN TIIARFLE LIS 205
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T RBEHFTOITE2HS, 19995125 O BA IR o TP RS HT R S 7= B4R 12
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20074E 127 B L BAETAILR L. A b HE R MEWMSBILE o 72" ZoBREHH,
5 HE S N2 DR D Exophiala sp.LX M8-6¥ETH %

FHFAAATHON T E 7 RIFHIEORA & T A T — A TORFLIHICEEIL L 72 B
oo =—CIH@EL T, BEELMEMLILEZT] SR L TR KD Exophiala sp.LX
M8-6FETH o722 L&, HIBERBECTHAER & L TIAET % Exophiald & H¥M & 2> O T
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Mucoromycota Mortierellomycetes Mortierellales Mortierellaceae Lij i Lij i boid. 0.2
Basidiomycota Agaricomycetes Thelephorales Thelephoraceae Tomentella Tomentella longisterigmata 0.2
Zygomycota Incertae sedis Mortierellales Mortierellaceae Mortierella Mortierella fatshederae
curvatus
Eurotiomycetes Chaetothyriales Herpotrichiellaceae Exophiala angulospora
Exophiala
Exophiala equina
Lecanicillium Lecanicillium coprophilum 0.2
Ascomycota Cordycipitaceae
Hypocreales Leptobacilliy L bacilli le bactrum _
Sordariomycetes
Bionectriaceae Lasic 10psis Ac tum pteridii 0.5
Xylariales Beltraniaceae Beltrania Beltrania pseudorhombica 0.1
Pezizomycetes Pezizales Pyronemataceae Tarzetta Tarzetta melitensis 0.1
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W RT3 5 HAER & LT OAREER 2 88 & FEHIMEIZ DV TAHRBROBES L T db
WD b

V &0

R Cld, FEHEIEREM 2 & HARE T LM/ RHER ISR S T 2 e # ok
RSP THI e HME L, MR EER 2R E LIRS — 7 & AWM & FE
L7zo F72. KEDOBIEFIHEE # CRUNITE R ICIEAET 2 B 5@ ICICET 2
Z L ERAT, FORE. HEFE TlIProteopcterial @ Alphaproteobacteriaffi |2 J& 3 5 it
Bt b % K HAE L ZDOHT I Nordella oligomobilis\Z 4% 72 FLH O I BUH 255
WEW) R ARz, AHEILT A - HIBATHIET 2 2 LG SN TB Y, LR
REFASEN T Z WD BB COM L L THEEL TV 2D TiE 2w e EZ LN,
HHAFH T X —N2FfH L THIETZ 2o 2 DOPELT 5 L) FILHICE
9 &L ZTOMOMAEWET 2 —NOFAEI L > TR LB SETWDTIE RV L
SN D,

F 72, EE# CldAscomycotalSordariomycetesiil |2 J& 3 5 Leptobacillium leptobactrum
TR R B 3 b %% S HFAE L 720 L. leptobactrum I VG 7 )V 7" A DWERUE R A 5 7B &
NTHY, AMOBALERZMREST 2 2 EAMESIN TV L 2 eh b, BIENRBEDS
LD 27 BEAAED TE VW LEZ b5,

KA BB DS E > o 72 DL Exophiala angulosporal 255 8o 72 5720 E .angulospora
EEREEE, ¥ M IHEL SIS N TV A, HIEEREED S OGBS EA LR R
MEFMNOEEIARPTH L 2 Lhs, KEOEEZLN LB EEICOWTREZIT ) LT
NhHbHEERLNL,
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RFREEOAENTIE, A RAEYDPRENIzZ AN F—E2 KD BHITHE L T 5
fERE LT, FEOLEWEPEB L 2 WIRETBRMBRF SN TV EDOTIEZWwHheER T
Who 2F D BT EERENFEE L TR WIREEOREM &\ ) DI hia: TR
LTWZaWIREEZ R O TIA % < FERT 20 EM DS HH THEETE 2 WIKETH ) |
OB RR S W - LA RS DR T E 2 WREOE EMEHETH 2 DO TId
BROHPEEZT D ZOREIL, ABIRALOD L WEENLREICBOTRWEA %
T TR S, BAEWEIBAHO X)) ZIRREIZELE L, BUEM O/ A~ AR REEM L
DEALDHRD TH R WPEIREIZ 2 > T D TR ZWREHERL Twb, 72, BEY
T T, RO SO EWESIC L o TH 2 PSRN TS50 TTIE
BWHEEZEZOND. ERDPRITTAEOZEIZ, BEYEORELENDALLT, &
NEEEZTRTVEEZONL HEFHYORBOEDL o THD00b Lk, TOX
) BHEHE T ENT T2 RIETHE S NBEY#OHEHREZ W T, Thth
DEBAELFRFEZHE L. & 2 VI FEERAICHERE L Ch =N OB 2 A AR ELE
LN L TIPS LETH L, T2, AZNTOMERLERNOFEER DR,
SIIXAENICHFEY 2 TIREY b S0 72 MRS L OMEIEH Z IS 212 LT < JERE
HIWFZE & Mk S 2 ED D Do Stk RENOEYRRE & W EIGER ORI 20T 72
FES R S, BB OB IR 2 R 5 ) A TEMM A HRSERINL W I
WfFd %,
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