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O L WE L LALNBE TS, SNETHOLEIA, OBRMOER I L20MEL O
WA S D . WHFE L 23calka, AR Wealka T, 27~25calkalfth+oH L9,
SOz, WEREOERABE—MA A&, BRI Tl £RED
30005 M MPRASE % &+ 5.

ko5 5, 0630 LR REBERC 20 THREO RGNS 5. BRROTHE
BT, WAEOTIZH 2 7 3 W o RS © 33,440 - 32, 700calBP (Beta-391333),
34,400-32,600calBP (OxA-36754) . i 7K IE 4 R 55 5 7K F W &0 & 45 1K P W 5 39,708~
36,031calBP (Beta-503418 - 503416) LA o TWid, IR bA G, FIMMENCBS
HHEPROREGA % ca. Vealkal AR L AZ Z L LWHETHD (K1)

2 FNREEE TIHA SRR iR f#

A BRI RO RTIZ2wT, i (2020 Tk, Lok 5 IR, LWERH
RENDETHAN TR S HERE RS (MRRER. 2o F, Sy 2Rl FLIE
Lifashg, £, L4 (2006) (3, WRAIER2 MR TH - L AHERESHRE
HEEHETAARARERRE. 27 L4 3—, REAHR TERRBD. #EAR (W
ZE)), B, A, B, Al AERICTET 5.

o (2021) Clk. IHERBIGRBIZ S S E N, DEREROTEEIZV TR
BRTiev, Lo LEds, PRTRSH LY, O - baF HFTE) LhaRE
HOWH & REER (WEILRE 2 W) RDI A oG R £ R LTy SRR
HOCREMBER 3 - ERMRAIEA2019: .30 MT05) bABIENTES, Z0k
o, SEFE, FNGRMRO GBI, W TREN L AR TS L
L -
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LEOEHD S, HAREOW S FIEREREOHA AR EOFRE I BIA RO H
RPN (2019, Kato2021) %M CTIEHTHD L. SENEBCTISER, HER
g, ARAN. WA, BEOE. REEL Fo BRI RERH AR S LD EEEL R
B~ (DEF-DPE). L xERaSE. SRR eHF a4 (TR LA
AIEATED, o B2M RS SRS NHERREM OGRS, MARH
WEE (MBE) Thi.

IV HREHLEIC 31 AEUPH BREE

1 2= 2 7 YRR O M g R X o

BUE, 2—F 3 THERBOG T 4 (Zwyns2012), £ ¥ T (Rybin of ol 2016), 3%1)
T (Terry et of 006 Tid, EMIBARCE BBCLEETMERIIKLA 72 (MIS)
3 5MIS 2 MW O M 04 B (Early Upper Paleolithic: EUP: ca 40~
28calka) . MIS 2 705 BAKMBEN (LGM) #HF TORMIBAGIHRDY (Middle
Upper Paleolithic: MUP: ca.28~18.5calka), LGM#S #E LR @ P IH 7 8385 (L M (Late
Upper Paleclithic: LUP: ca.18.5calka~) L4 2B GABL Tvid, T4, x0T
= A A AN ORI TIE. EUPIZ ¥ 2ca 48~ d0calkai 4R 6 8012 & & 00 R EEHT.
WERE L& B R R B T R B IRARATT D W B RS (R0 (Inidal
Upper Paleolithic; IUP) #FiEE S Twd (Zwyns 2012)0

ZD2— 7% TR0 BN B OBRS £ TIREROGEFCH TR0 S
Lo FIREEOHGHRERE S L CF IR LR SCElNEEUP. 1B B8l d
B U CHTF IR L (EMUP & v WA RHEB R R+ & & 12, FIILREE
RIUPATFE L AV S £ 5. o Eans, PEELE SO BI04 B
2WTh, IUPEER{, 1—F & PHEMORNE S (EUP/MUP/LUP) H8lH S5
LEEEND. %B, WESIUPHBEG, RENE S, FIRKE &G PERETR
o4 N 1 A i B 0 o B Ll B 4 DAY i 6S 1 S AR, B 2 3 0 T IR
(H1020) THESATVBLZTTHS (Lietal.2019),

2 WEHEEOEUPO M & #4

EUPDBIE T IIHBRERD A O MOHERE S (RO META 5. PRI OEUPE &
B iZca. 39calkalkBE? & OCh B MR EHBFS Rz, Lap L. MGT. iRETH &
P ARHEE TIRRGREE (3055 131N 1447 M5°E. 1 ®5) 6 MT, MR
12k B AR, FHOMIHE . BIHO b OTEEL TORIHE b2 T, 1



B0 ER

MARERET2 L 01, RAROERENEFAE LTHHL, ShEBBCLoT
HPIA LT HRIR AR TERRARM SRS LA S0 (Wang ef ol 2022),
Ehbo—nk LTRERGE 2 A 08 1A% b b, BRI L oA ERILH O,
LA A S 0 A T E L 2 M R R S s S L6,
R A (D) EHE S 0D FREOBHE, SRR, BRGSO RE
HRAEET O b, WRMER W FEBoaRNE ST oNELRI I Lo,
EUPHBREAGT LN TED.

FUS PGB BF6 81221 T ld. 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,
41.431-38.4T2calBP) E R EN TS, SHES L2, Wang eral. (202) {3, 68
DAL E39~dlcalkak LT 2. ZOFRMERD TEMIE, 34,784+ 365 'CBP
(39,271-40.687calBP) , 190139, 958cal BPTH 1, PEILAMOEUPILea, A0calka ® T X
POETHEVL D,

EUPO#E  H (2020) 12, FHIMERRCRMEEE RIS RAT L 00 SRR
(EUP) &G AH B MASTTT 5 BE (MUP) oM IPRY (ca.30~27calka) A% St
AE¥h.

hEIESOMUPOfELL., SIAHOSHROMBENR TH S, MUPO I &7+ M
ORMEAERE L LT, FIRSEOMUPEHRE (ca.2calka~) OIEA12. BIILE
TG, AREEEGKF > A% 4 5B, WEEMR3AR, (ITTHRT- MR EER,
AP, Wi, PREEREL L EPHE, S0 5 L ERICHEOFERMERY Lo
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W27,823calBP  Beta, 23,610=80 "CBP, 27.650-27,89ZcalBP. W W27, 767cal BP. T
23,6235 70 "CBP. 27.669-27.884calBP, 927, 773calBP) . VEIH T (NodT1485, 22,680
=80 "CBP, 26.908-27,250calBF, WIBL27,081calBP : Na3OT2A7, 2,800+ 90 “CEP, 26,969
27,31 1calBP, WIM27,175calBP : Y3921, 22.690+00 "CBP, 26,007-27,258¢al B, Wt
W27,084calBP : NaTT, 23,070+ 90 "CBP, 27.208-27,609calfiP, Y W27,33%cal B, F
22,801 £44 VCBP, 27.081-27.276calBE, 4 LM27.188calBP) THD (1) Thb
OFARMSE WA 5. PEHEBOMUPKE, FIIBIETOFM & (ZI12 L. ca,28~27calka
MRS E I T EHTEL,

—F. EUPIZ2W T aAUE, INPEEHTHS29%5 8 W (BAI01444, 28.524-27 925calbP)
ki (ZK2Z599, 25,425+ 1005 ''CBP. 27.716-31.2530alBP, "WHM29,616caiBF). L5
HOR A HE L AERE (24,240+300 YCBP, 27,807-29,096calBP, Y M28,409callP) - F X
LR (248002350 "CBP. 28.402-29.978calBP. 440029, 148ealBE) 0 H & AN il 6 RS
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2o A B b b D LT S R,
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THIESHOEUP (39~30calka) WA ORABHMHIZE, TLETEM6MiH5.

SAUCHERE L, FIEMRORUPIS RS 2 E R, WRSHRKF A5 (7
B EARE AN AT LR, A NI AT 2 R, ST LI TR, e g
R AREVIN, PR, RR, TR, A AMAEC K2 - 3. Bk,
BT, BRI B O IR S 2 % 6 SCALRE - 9 2 SCIERS, 4 7 H, IS8 I
HZREENS S,

F/z, FIGHEREE T A S0/ 0 S B/ b B O M (30~27calka) (A D6
BREE LTI, SO ARG A 3 B S RO, T L
Bk, HRMERERIAR L E2hD (K1),

Lig L b OEUPH B B 55 G IH 6 S5 T O 18 4
ABETH- HESERNY L—7 (DB, DPE. DQE4L L) Thb. 2730, Fllk
WREOTRIL L. BITHAER =BV, BRETESHRTH o L ETHEHE A
FH G OHEA L . BRI A R - IR TEG R R S Lo el kS
(L BMEpHAGNG. £, ARRER, BoRLMTA Y oRHENEER, &R, B
B WHERTS - ATAR, BHADRE L0 BN, R Vo
I B % BEA RIS 0 b PUINEEREE, PRS0 LB HRRTS
o 7 MR 2R o dOcalkabARE, BMMIEE 002 AR S LB & £ 612, VM
B PR AL L, SRR N RNIE R RN G RE (Pl %
S SEBLABERE LOHBE BT SHBILAEAL T EATES, SO,
BEREEH, B, A RO OB AR £ ST 5
@b P EHLROEUPH BREONR ThH 5.
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A BAER ULTER S@dGs (PRI, M 8D T Ehs b on TR
Abid. T, FEMTHR, RMLOAERNFFROMCBA ST 225,
WHEUPONERERIZ M D B AH A, AR, NEREHO b o — ke iz, B
SEREAETH ) AERERAE R R T AR E I E.
A2HLMI FHGMMECALMA A oS LML TRIESAL o — L 2 LT, ¥
fhadmss, AEARH L. Wi RHRIE, B LoMEEROREO £ 51z,
HAEHOLOOES, WHEFHLI 2 L OB RGNS, MBHOWRE LTI, %
GEL Aa L, R TEA R, TR, PR e B S TR
WRO b O& &L N EHLSOEUPON T & LB 0MR L LT, —WEn Lo bod
B L HIFLND (E009. 2. GBERE. B M EREH . W
BEFORLMTTYINoTwa b OTHD. Ao boL LT, Sge, dudiE
HEIEHCHIEH FOCiER B 2 ML T v S,
HEEER  FIEREEIASNEFRAIRGE, BT Bk £ S WA R
DuvbeE (] OlEh, BETHEERTANTAAOREI S, =5 Lk
A WZ2VTI, P EIESOEUP T FILRERR O BB, BMo b 01k,
LAl MBI FRTIk, ABCA ML CanEolE b ORTAmE
B (HIRPO (FRRTI ] AR ST S (P BRI 58 AR 12 4
1992), &Aoo SEREDIMUIIAT 2 « 3F TR, ZoHETHES LR TFREES L
LTwd GENE CE SRR . #RA %L BIET s s kR o hEiEBOEUP
FREAHE L TORTRMEA S S 759, 8. PEHETABENO b 0% &UET
BT A0, MUPHERTH S,
FEHF - ENARE - RAR  PINEROEUPONEO 1 28 LT, WEAZE2R
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THHNAHI - Bl ORER R L, REREERELTWAZ LSS
Twh (H221, EHFEA006. LRMRAFIEAARD. FHOFERLEORLL, FEL
HREOEUPH R THL TEMOMTLRE 2hTvd (Wang et al.2022), 29 LT
HF L AL L TIES Ak ClR 2 00 L 22, AEncli R CIRE LT (Peilas0) .
HERCE LI ATE GERCE S EIRRR2000) THISHTV S,

Foo PRI L Twa vt St S ofdami: B ¥F 2 ook,

WWOEF e E M E LRSRIME, BRTLIOLEPLL->TE. 2OI 5,
WA AR, TR 6. ML AT LR, B 2 R, KA TIVERE . L TR
AIIAT 2 + 3FCHLTob, Hsrblid, MOEITHE, AMEUAF 2 - 3 8.
A 2 M 6 (U - 02 LR, RIS T M, (IS8 AT 2 LR, AN
ETMLLTOA (2017,
HROLERFERTEO0 PEILRORUPOIM TH L E I, MHALENE
LTHOSLMTTHIEL 22 b o — 0, REME - BERL X, 29 > THEBO
EUPOF#MTLH S, 9 LRE I EOREROHEMEICHME oL e
FE L, Shed, HlBRA S BB ERLALOTHL S LETMT A, &
L, FEMESOCTREBIEN L DEHERITN L4 E PEHEB IS R L T
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DRA HEMIZE BT, 29 LABENKE o2 ) [YMOBEGE] £ b, 8
IR OEUPH % B IR R & o ELEEE oS8 450 80 B A IR F AR R, RE S O
Hfr e b bz, WEOBRMIDE &0 0 BEL R, SFLAEVS, [HeRiEE] o
R EEETE S (LH2008).

EZBT, ANEIHRIL SO, A G - R MY - M RO L EH
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OHEAHRI AT LEFTESNE. Sotn, HIROTE NSRIAEIEL C
Wit S G OB IINE R R AW - WL PO R L B AT s
TWREERZIENTED, 24 PELBTREOIEAN L 202 HMTA
(ca.d0calka) VARE, WEHEMCHM 2hz{ba ARG, wERbBEASRTHALS a4
BRAUE, LA 3513 B A BE . EUPASMIS S f7zca 0calkalbii 1= % 2
DIED, 40calkad TITRBERBHAS LV F= Y P AL &, FEUEBIREL Tu
AL ERIZANSD> TWEBETE S,

EENBOEUPEBBEOMY  FILEHEOEUPH B4 S 0L AR NG To
WA IR 2 F R, W AW - AR, FRARCL, ShEdiTTS
HAMBOEUPGEM (Morisaki ef a.2019) OHMTLHLH, L Lids, dNLHET
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WA A A BRI A AR D S LI = BTz dv, ROBES - @H - g
ERIzar PO—L L, EORBIZES ZHIC, HEICH TRIBUCF L AR D
ThE, KIGHHLHATHD, RRE—LELENEHD,

BUEHRDOY £ YT 4+ 202 Y 2, RREERT 2 N S5, O
DR AWML I L THMAE L B L, AR ERGTAHETAD,
b E2ud, REPEHOL I ICHBORTE ST E L R okEt Y LTS HIET
% (Cronon2003: p.13) . AT E DS LILKMEIROEHERITHEL &0, 181k
PEEAML T EAAMELBRBELT E -2V, 0L I A0 LER
e MR & AT LAk TlEm A (Culural Buming) | & X1, [X
TEMEMIZE D, We % HMO2HOEE 2 KORE] LEREND (Clark et al.
221 p.3)0

BUEDT A ) HERE GAFTAVA) #0074 L= THOEERD 3 2 =5 1 sk
WIRHERT Ut JT0 S 72 TRALRA AN ABHRT & 4 226 L, SRS E
WA 2 RBMATN -T2 (Lightioot & Parrish2000), & =-Tld. LM - FIH 05z
WK AL o RO M THIEOA RIS L 4 2 RIROEF LT D L%
B LRAN L Hotl EAWLHIILaTETHS .

bEBA. ARFBIIEWT S RARIZDUTORRIMBAISS tbhTEL, A
R W LM i TN, MDA E o RSB H L2 irid Tilided ]
THpEE | b LR, MR - BEaE - R - AHI%E - BRSO & 7 UF A & BEK A T
REDBMAD D (H2020, &F018, N0, foeA1972 - 2014, FiAiL2021, ¥4
1984, [BH] - BEHIE201L, HORI9R0 EBM). S0 LR RIS, 1970 RN, HA
BT S MM L EEFEORELENTH D AR OBRGEY R - /2, 1950/
FEHARRE Lk L7 ¥ 7 HI ORI & 35 2 2o 2008 4 A0 12 X 2 MLas (o
B T EREO S W E R T O R L b, 1980 (T2 (LEUCRF T~y
BT AL C B o A A IR S AL (4 A2014 (AMINIOTL)) . Lan Lo Hedil U
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WEFHFMME LT E A LTRE RV HLEIRIEL . WS EMYRERS L 7 2
W2 X HEHGH PRI E & WSS RELC L 5 R O LB~ B
S Teval

bobkb, KEMRROUEEGRFEHME L TuD LIERG LV, HEZBWT
SINEFRIEC & B OB &, MRS (Staple food) VRO AT 124020 % & T 220K
RbdH 0. BHRBEOWSL C T 2BAT IR 2 L ST 5 S LR MlE LT
DY LB (HIFI983% Ky SRDHLLE < SBREHEO kM b o THIEEHAT
WRMEHROD LTI E > Th, KIEENERSE S22 2 L2255, F 4 O¥R
EIEH L, MR ZEREFATOLEEOA 4K AIE LTwi i, Rl
HoRRARLBONRETETLRELIZ(W,

AMTI, MUHUI BT S MREERE T 2 E D RE S T v vk &
B - I TO LR AL S TR AR 5 20, Ll AdLIz &% SR
BIAOBBCoWTIEA SRS STV 2 RN RO ML BT 4. 2. B
WRHOLHTHLIEHNANCHET S LOBELIES, KIS, AV T+ V=THE
JRIZ X Z BRI oV T, WS L 02 BEORIR F T 2, Mfkiz, A%E
Y 7 ST (2B S MR ORI oV TRET 5.

T ZEsfbf KA NSRS OR

ASE R RERVERRORE. ACE o THHZ RSN & R 50121l
L FRTHo# (Hullman2013, Bird et al. 2008), FALMA AR £ - TR ICRA %
ZITHZLTH L ORBOEBR L LRI ShT L2k, WikT AU -
FT7UH - TIT SRR EROM L LRI LR RUCFR TN TV D (Maezumi et
al 2022, Laris2012, Smith2011, Knight et al 20223 9$ 80,

SEIY AT A0 A <0 74 =T HRCIRAER T 3 2 =5 4 @I B
bz TENFRO MR TSN IZKANEToTEN, TN Lo THIFSRTAR
BiE 20EBZHERIZOVTOME, BEESETHE-> TS, WRIZE, 2010
SRR L CIIBL B TR, Rbiloobk 5 SEEN SRE~O GREN S 5,
IBHAERTAZH Y 7 Lo TISHE L oA S Y AAHEIZ L > THREM TV RER
IZEBRANE FRIZE o THIFS TV AR MG 584 4 2 RoOME BN, %
HERAOOKEEEA L, KANEWEH (Fire suppression poliey) (2L o Tha (EH
L2zt 19065EEER, 7 A 1) % BOff I RAE RIS £ 2 KA SUIME LRI LT & 229F (8
F12015)« EEDHRIZE T, 29 LAERGEC KR 28R T 215 3k
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SLTwEIEAHLHI L
B 29 & 4 (Busenberg2004,
Burke et al 2020, Clark et
al.22l), EHI. LA
Bifiid, 0T+ M=TEE
Rottgpommey i h%,
B UMW EREROH) K
THMT AT L 2o TEL
Wi WA R oV T oW
Tik, e Adud SO EE
W S, AR
EHEEMTOALLT, & B A7+ e T REROAANL L SR et
ERERWORH L 2HH

A 2R (D . RO ML NS 2 EdhoTvd (Anderson2005.
Smith2016, Shebitz et al 2009, Marks-Block et al 2021, 1),

oL LKA LORMRER L T, Lo OHIE - BH - L - THR—TH
(RMEITHD. BHMIZHL > TUERAANEB S o TR BRI 32271 T
i, KAEERARUSE > THR ST E LRI TN I 227 £ DERL RRBLLT 2
LA (U2 TE D, TRETRET S & SIZRIZEBR A~ OERERITL L 5
L a0 EDRBLLB125 5. FOLRICHE LA L DM
(k. PR ERENRNBROFEIIN > TRERENL VDS THD. ERE. kAR
MEBALBI b T FHANAERL, ROBWEAW 2o REEAT [E15w]
ke ANT) BRI L & TIR] EBLELT EATERMRARETT I #ie L HRTH
HEN TS (Anderson0l8, Bird et al.2008. HW20117% &), Fx, EMEENEHACE
KA, TORICEAMIZOLZMEOMBELE L@ LA, BULEAT
MR D) HHELLT2I22F A OPTEHPINTLE L LE4HD.
DL, B H > TAMARERERICMYS T 2 S ETRANTE, ST End
BERL—LLoBRE, SCTERBELRZEIILAW,

BEIFT DT WA AN A EM B 2 2 Lk, MRS+ RINE
WP 12300 THIM 2 T T L4 B 20T A, B EMMRRBEY 12 TR Ty R,
FRNFEL . AMABRAETH Wb o TS UL 52 VB RN D82 R
Bl LTH#ET 2088 Th b,
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M A7+ =7 RMERIC &2 iR R

WERE ) 74 L=T ISR LERRKANZ OV TORRIEKS < 300RMiz
e,

B 1M (1900~80%MR) A Y 7+ W= T EW A LMK AR 2w T O RT
Hde 1920000, ZoMRo \BENEORIMIZH Y 7+ v THRELORBERL
BLETAET Ly F oy 0—r= kL LT, [Rbh225h 5 KL iRk
Fiz, H{OREEMEN ST LbAAA Krocber1925. 199913 2% %), EERIZX
ARELENS 6T RA~OESHEEL bvoTun VS hid ol KRR
128 BRANAKREABHICE £ 67265 L Cw B4 19600 (LI B il L 2ot = — 00 -
AT 2T — FORRIZ0EMRIIR 2T LI P EHEHTFL (Lewis & Anderson02,
Williams2005), 19806 (FIFT B du: T4 72 =7 EERO A BIER (The Natural
World of the California Indians)] (28T 4, WIRHOF R IZowWT HB R OO
YA FREREWL, KEEZTHERII2VTOREXSS Loo, KAV TOE
Tl BL472 & 2 v (Heizer & Elsasser1980).

H2M O990FER) REERIZE D ABMAEKANIRIUCL 26 LAREIIO2WTO
HMA R AN TH D, COMIZIRERERNT FO—-F00R ) T LTI
B AWML KEAERRANLO L5 LEE L 6T P20 TIRRANEA 0. K%
COMBHLABE R RKANOEELE LML T D, MY S MBS
NS RIREEHARIIC L 200 E#E L T/ 1990EEF ISR, BRICLSHKE
KRIZE DRI . BIERIZE 2 0ERA ANASERA A 8 )R S Wl S
B LA ERERENT— 2 SREES AL 3% ok (Taylor&Skinner1998) .

H3W (20004 A~ 30 ECIERIRAROBM  FERTH S . 2000812 AL
RO L RO I G O (R A R B (Traditional Ecological
Knowledge, EUFTEK) @B XML0 M S, e THE - SIEO B RKARIZD0WT
OWEPTHRILL . RERCLIXANT EOLRBUEI RIS AL ETE L0 L
TELSEAECHREOMTIA SIS L 512% o 72 (Anderson2005, Lightfoot &
Parrish2009% &), 20109 (8124 5 L EHFM T — & LREG EPEZKARE o4
Nt RN 7 — ¥ LHEBR S, LR RANOREAKE (BB LA (Knapp et
al.2013. Lightfoot et al 2013a7% ). 2 612, SAbfA A AR TREAN - M8AT 280 & 474
F1Tv 5 (Lightfoot et al.2013b, Lake2007, Lake et al.2017% &), = ZCI%fERT 3
AZF AWM AROERE XD, T3 225 A5 OWERITRDE - BEFE
HEVI RIS S ESLA, RANIIMERR S & OBEbe. KALAO BRI &
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L6 A MEEE R T

I ik A nt Sl - R
. ik
Vi (Norgaard2014. Clark et

EHEIATOS
al 2021).
REOCHROBR R R
74 =T TOLIHRAR
WA S RO L
THERGHERBIZ T4 S
WLiZbiz D BB LESAT
OMIET ALK Aot
AR SEF I & 0D A
LHE@EEH TS (Anderson
&Lake2013% &, [2), 2010
EFRLE, AN 7T
B2 LR A2V T
OWRRTIE, K L WA
MTha, HERT2
1 - KEFIFIS (US Forest
Service) 2 EOLARM - EREE - AHSEE S EOUFRENRE L TEROTA L L
MRANOERTO Y I A Zhl S T, 40 7+ =TIk ost ML, 202
S 20 B SR TORRERD LT, s

AT A N=TIRD 2 T A NGB AR b AR R AR M SR L 92
HAFTOATVZRIRT, BhRRICH ERANMBO 7 T ANGRRIZ S
(Karuk) & 207 (Yurok) BOEHAEERAREL TV 2. ShonBTEhL
2 O RRRBE AN AN LR - EIEFEARE oV TR RRELTwA I LY
&1 (Karuk Tribe and Cultural Solutionsi999, Karuk Tribe2019), $RFFI R KFZA BT 2
R FEE G FOMRR RN LR AN E Fo 2V Rz oV THRL T
W (Lake2007. Lake etal 2017, Norgaard2014. Smith2016% ¥, #E#2k
FALSEDOF—Ak, MLHED T 1 22 2 ¥ (Fish Lake) BLFFH oLy 2 #
(Ogromtoc Lake) @ ECHERMPOIER» 5 ERRAL, AROWAOFREE CLAF T
PHRIZE SZEBREOER LN, FkRORERD I 227 ¢ #STEKIZ20TD
B ERCH WA, CEfRAIIIMDL LML i/ TOME ERpolashs
BE i 2 iR AL PR IZM b 5, (1) KANIHEGE D 2254 AT ADK
- Fimashtwizc k, (2) 3PS5 EOMNBTHANKZ LS EHY

=7

B2 A7+ =TS ik A gy

+ =T EOH
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LTI EAH000FEI A N EVTED, HMERIZZRE DA RBIET D L%
& A FEHERO LA AUASE MBS TV E4EEL TS (Knight et al.202), =
OWETOR ST WA o 0, L KA E D IR E 42 RREL HE, 4
FIH, SOIZGTE, WHOENELDA N Tt =T NLI8L (Corvins cornuta
ssp. Califormica) X 4% (Salicacear Salix sp.) % EOEFHVREENL Z LathioTn
% (Lake2007, Anderson & Lake2013, Smith2016, Norgaard2014, Marks-Block et al 2021).

= AN T+ =T & BEIC AT TORERIRIGN RS R L 5

HY 4 A HE (Kashaya Pomo), T—A b - 3%+ —# (Coast Miwok) Bi2k 2%(ER
DIaZFALAN T ANETREOESERY 2 b - 74 b7y boORATO S 2 2
MIZ b, #adedh) 74 LTHRIEFGIZBWT, LEHAAIUES > 7 - 2 0—X
DoAY b LA XERLHTRSRMO@IICEA D, 1,200~1, 30000 £ CEMB LA
Wl iAo Tud (Lightfoot et al.2013b, Lightfoot2021), 703 = 2 Rt - i
HHER® O T (2 L HERUERILT— ¥ L, EEIIE L HBRRIGD b OROIAA
BfE (50FEA HI00FMM) THo ks, ABMLKANLL LIZEEMMIZH: SRR
OEFEREL -2 LRSI G Tw S, FROEERIE, 8T -0
TS EEKMEREBZICKANT LT ETHBM LTS S IRBTEIMLTE
7= (Lightfoot & Parrish2009). EMMIAKAIUC L =Ty 7 77 AN LRI, T
FECHHMSRRORM O TE A2 T, vh, AELH, TNy, THFEL
ORI ERItD 221 5T (A (Lightfoot et al. 2013b).

HEOTUT s FOBRELT, 2772 LA 2OXITHEOEELRFIZ, L H
A2 S ALR R AR D P A ST AT B X AKE { Lo T B (Lake et al 2017,
Long et al. 20210, #&EMLMLOnE ) EME-T, SE SHEHELMAENNTLS
ZEMMRREND.

W #SCRCO i R R IE & DRt

RO 817 A2 5 BT L v ) SRR 2 — i+ 5 H A L ARy,
Witk & il + 2 L ZANH D HRRREOME Lz 9w Th LIFLIZRROIRE 2
=T &7 (Koyama & Thomas1981, AU2011% ), T4 b7 2 bid, WEFHLA )7+
METRIERIZEAZKEE A REEROEME T, G HA e Rl L
(Lightfoot2021) .

HUOCEHCDA % AIEOMIT & & SE LA M £ WA - 5L Tuva T b, 1980
SER LD EEEARIIC L O 6o TED . —EORESFBI bR TV
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SEEZOVWTHEBGRMBESATVBEZATHS (T - KSR G EE2017,
L1988, $HAR2002, 4 K020, BB - fE A A20M4% XY, LA L, RERNOBSIIH LT
OFFATEIZ 2T, EME R, AR ICRE S ., e ARz oW
THRE bR AL Eo TR,

—H . RN LN SH A S KA RS D 2 2 L 2 KT AEH LM ST
Vb, BRI CHFRCIoTO LIELITEBRRALRESRET S AN 74 L=TE
8 0. HRTRILACHOERIIZIERATREN S 20, Boh Bk TiEE
(F THIFS R TV B MBI SENIC K o 2 ABMREL Y o L EBABRE (F
o ME2021 ) H AT Eyen ST -0 T SR Y2 SRR AR £ AR L BTN, BAIR
EBWTEHEROEA S BB QRIS SR, TRetEa s mmt
B SR ARS b LTS CRRIEA2002). 72, $ROWT - LHERDO 5T
HHMLRHUIC A TEMEOR AR B o L ToHELH L, LA, BEMOE
BEMMPoORERERH LA LR 71— 713, BEHMLTIEE 1 TR S
LS0OSERIDMM, AMIZ L BHRAND B LERLTVS GELEAM00) .

ST, HIETHA LAY 7 2 =T REROTEHKAN LRI T 5 Fikd 6, @
TR OHPR BB L OBREEL TAL . 74 b7 v MI20IBEORLT, RET
REA TR TY S AN TOLENKAR IOV TORE R, 2OLLIE
TEEHEEOLHTRIOHMIZOVTIND LIF20 %2266 9 #EHbor LIRRIL
ORI, B 74 T RERE TS OFIITER (Passive foragers) TRIEHE
FREEIELNR Lo L EFET SHEPHRE CHho LT EERMLTVS
(Lightfoot et al.2013b). $7:. FA b7 2 MEHEOH Y 7+ L= 7 12 BT LA A
NAERPIRE L LI oS EliowT, RERT a=F 1 LOBRBIUR
BEREMEAG AR TR (FML. HRC B TL ook s $HEoiic k
S THEBEOEIENRARESVTOMES#RTEHESI EREL TS
(Lightfoot2021),

FEBEZ HARIZ B0 % BRI & K W 2 RS D T L Ty 2/ biE =1,
AR T 350 B RS S SR I U IR T 00 B A & W A S K~ O BRR AN
AR LEREL, ALRMOE L REESGHEL TS (L2l . 22T/
FEi bt g EAC B R L TVAA, H Y 7+ LT ORHART £ 2,
B ERERCE CEs by MBS HD (B, B, MBI b
ORELWEE SH TR ERDLS W - BRORELRHOBROLZGE, L2
EHFLL R AODEHZHOE CHALRITRI AT L LENBLbO%, A
TANZT TR T+ N=T LS IOEERHE S22 FOBAFLS (Basket
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weavers) AUMIBIZRANE L. EOWBT L FANOHEDWHT 12 5 ORIE TN
RTwbhEuwozplbdhd (Anderson2005. Smith2016) .

SCETHRTELLI I, HMEOTRLT Eew, RGBS AN EL RN T
HHEHPYTEL . RIS IHATSH S C L8 I -S0G IR0 &
BEHE, SEHIOWMREEER IOV TORETIE. REOMATEE XS L6
e A R LTuAZ L 2uTRARESA T LUl S, H ) 7400
=T TORNLEELC, FhE - RSN (R - Rk - e - SR -
FRERENT— 4 - RIFEATL SRR LATRIZLY . HRCEWT O EMNE X
LB R ARUZDWT Dd & 2 MO TR S I T { B OIS

V. Bbhic

STTRER, TAYA AT 2T HEBORIERD L2 =5 ¢ EZOERNEE
HWHETHTHIUTE LR KARIIDWTOMREL L b S BEEAICBIAbIT
WD LIREERIZ2VT OB - BISTY BT - S0y B o e B mif - X 5
MRS ) 7+ VETIZBOTEF L2965, LEMAAIE, R - RECE
DIFEIERERBRAAOVLODOBTH Y B CHIE - S - BRI kA% 7
17 o= T OB S FEAM D o 20005 (CEERA U 7 4 b= 7 TIRERL Ty B BB
mFEE, 1970 L0 H RO R OLIRT & WA MG SHAZ L TIRBH A5 Y
(FBTELR SRR B0 2 WO BERU R 2 R B AR E L A o Ao A2 a0 RS
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FHREIZE, MTETHOEREORS D LIZSBED 0RIRE T, HkE LT
(Chedigted), 2HICRRAE TS S ES (IR0 B
iz s) . (M1983)

They also adopted a new type of pagoda, the “jewelled pagoda” (hato). 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” (tahow; fig 12).
Thereafter the hemispherical portion was removed. save for a rounded vestige above
the pent roof and below the main roof, (1985)

SR - BRE Y L 2 Mack Hortonld. 4TI IZJ0NGRC I 2 IR A 2 NARIZIER
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SR BART LWELT T RAL LD UM EMOE R BRIzl THARETOREA
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experience for anyone with the slightest interest in architecture and the people who
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2 B2 % © Prabhutaratna pagoda

# (2 Prabhiitaratna pagodald IF ey 2 GMEE TH LB THH . (LHMA T
W - FESOBARAEN PR 20 v RN, b L RERT 200 — R 7
W, BEMEROW X A7 0 2 b HPrabhotaratna® TR L Ao RIRE & RS
EETHD ., BARAETHGES 2 L TLREEOBERIH T L, BAae vt snd
EUO—EHRATHRAL., —RFELvNbH2L I ICBAL, LOL LA SHEEIHN
KRN BV THARSEEMED LIRS R I ORBOHAEROPELd ot 20
HHE LTUTOSMMEL L0 S, B—i0, HRTEEE LIRS RENFETERM
HEHELTVS LV IEML EOENY S 5. BIZALHEY . HERZBWTEEHIR
HORRHT 2L LTEKLTED ., SN - SRS ORE L EM R ED
HTALY, B2, HRREECEETLVIEIRCE b, LEEIzE0 SERM LIt E
ERL S HBNNH D, WK LSPEICEI S T$458 ] aieoRAe ity
foh, TOBMZEY LD, LTSN BEALL GELLWITRIENE AT
B RBATH>THEEMEDF X A2 ) » b HE BT E S0 LR
TRHTHS 5. Ll Omany jewelled pagodals & 13 HHE 4 W #2745, Prabhotaratna
pagodaCla T 3 2 24— L a W EMRE BT AL

Prabhataratna pagoda® R HI AR & MU G RRAH 5 L iud, BEL D Eec BE
WEERE LARTPT, HRCBTAEEANO—ME L TRILEL EPEETA D,
O, Prabhitaratna pagodad* it DR KAFROWMEGE £, Bk - BREmb Y
FGULIIOBHE LA D, ARIZET 3 OHFRIBEO—LL LT [$55] LitR
ofW - HRERT oL L.

3 HH4 A Tahow
Rz Tahotold M A TIRE AV ECLROMBAEB LTV 5. HEREOEET
b, HRARRELOT S22y —2 3 2 NRH DA, BEETIRTE S



76 FFER

WHORBZL ) RESFRATE L 0MITSNE, HETERBORBETISN, 2
OROEE KSR EA R D S —URER S kv B 2h D, HEM WM
REBGET 2O TE S, MR THREL BRI = & iR E 5. FHEA
B MOE L AR RO LAk e B o SO S R S
HHLEHETAHL - BB - WEHRICH S, ERREA—-AL LRSS,
HiEMORLRBTHD 206, TahowT M L 22 EFH AL £v. = 2 TidJapanese
Architectures and Gardens CkHl (M) 1966) 475,
Tahoto was derived from the hoto, a stupa sacred to Taho Buddha (Prabhuta-
ratnam). The héto 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 daito (great
towers).

ViAW £ iR £ D B0 TR BT RO E T & AR A
DOHATORSEEOE Lo Tea MRHBREOHEROGE SHFHURTVE. H—UT
[+-the hoto, a stupa] &, WEIZE>TRAMOEIEY (] THEZ LEWLR(FR
LTwdizth, TOROENCEEN Vv, LHOBE 2 ik TR0 EH. HiZH
WA TR THO 2 EE ML CREATHAYS, TheBLilvTabdIn
B EOWEE ZORBRIDG A0 IERRI L Ho TROWES G,

Aty H AR RBRE THIUL, HARRC L HHRED. o sty
DPESA V. RIS OME LR RER 2 EDS 4 6, MRICEOS L RHEM LT’
O EFHETIONREBETHROLVFETHS ). LALed s, HFk AR
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The Main Hall of Daijogd [Daizyogi] shows how the inside of buildings was used
from _the Asuka through Heian periods (6 th-12th ¢). The duijoe [duizyoe] 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 Daijogn,
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 shitsw [situ].
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and an area called dé which has pivoied or hin 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.

BRI L HIERATE TETRL 2. W S BB eHIosRE L 0K
BOERTHH SN B FEOMI, TRETRE L3 AR Lizv, 9., 1] %a
Shinto festival & 4. SHEBELCE MHEEML £ 61245 ] ORBIZHES AR
ARG A I IZHRT A ETAREE M SO TH L, the Harvest God & Wi 2 51
i3, —HHEOBREIZENHOBO—HTHD I L 2R RT. W#pivated or hinged
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daijoeld RADTOMIITHD, ABHTL, BHTH, BMATH, BHTH, WEHT
b, HEATH, TPHETLHIBDIRBICAET, 28 XGRS AT &M
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The Main Hall of Daijogu [Daizvoga] shows how the inside of buildings was used
from the Asuka through Helan periods ( 6 th-12th ¢). Daijogu 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 shitsa and the open dd, the former
surrounded by fixed walls and the latter by pivoted or hinged doors. Inside the
shitsu, several lavers 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,
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SRS LA [ HAREO M (Space in Japanese architecture) | TORWRE LT
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Among Shinto ceremonies that survived into historic times, those recognized as
having preserved the oldest forms include the Daijésai 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-

SHLRFLEO OV RREELZE 4D ), MEOANEZ ZLE L,
A THL ORPY EoMEE Tand) EMERC L2, [ORLLT] THEE
AT TAnother] #HHL TwHI LAk, KHELOTEYL oML, EWEIRL
L LTHEMISEGOT, BROAEI R, BV TARTODNRAILREETHE.

TPRF/IIOVTALE, ShERUAOHNHRE LHTORIZTRbRL — K-k
DR{T, RIS ERPIOIRPED DR BEI A SRR T bR S,
‘The Daijosai was a major, once-in-a-generation cbservance 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
(Chaodoin) within the Imperial Palace grounds of Heiankyo (present-day Kyoto) ,
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Integrating SORAN’s Dataset into
ARIADNEplus

Peter Yanase

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

Yanase.

1 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 135 million visits and 785 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 is ARIADNEplus?

ARIADNEDplus is a project funded by the European Commission “to provide open access
to Europe's archaeclogical 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 ARIADNE Portal. a website
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providing access to the ARIADNE Catalogue containing the aggregated metadata of the
project partners.

I 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
0 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 w0 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
WGSS4 (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 & 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
Period0®, 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 io 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 Period0”.

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 ARIADNEplus.

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 concepis 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. kagemi (mirror), is inside a longer term, e.g. dakyd
(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 dokyd, kagami is a broader (more
general) concept, while ¢4 (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.
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In cases where this approach proved lacking. we manually linked further terms to
the Japanese ones. For example, we have augmented sekke (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 archaeclogical 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 archaeclogical 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 Niccolucei and Julian Richards, "ARIADNE and ARIADNEplus.” én The ARIADNE
Impact, ed. Franco Niccolucei and Julian Richards (Bud. : Archaeali Foundati

2019), 7. hups://doiorg/ 105281/ zenodo 3476711,

2 Period() (website), accessed November 25, 2021, htips//periodo/en/,

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

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 ARIADNEplus™
(PowerPoint presentation, 19th European Networked Knowledge Organization Systems
[NKOS] Workshop, Oslo, September 12, 2019,) https://nkos-eu.githubio/2019/content/
NKOS201%-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), hitps://www.w3org/ TR/skos-reference/#mapping.
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L AMETRBEDFANTAF A TMELLF bO L7 AROTRISKTEH RS
ISk E 626 O R RREL Ty 4. Group STIBIRARINZHMIKTF AL+ b o
HFAOREOUERLEL b1, EHSMD. Group SIIBIZM L Tit, Fhus#sa
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R, D B S TRISHIES & 7 IR ATER 2 5l SRl RPRT, B
MBS AR AN B RN LA L ARSI CHE, WEEAEROMH & Mt
OFVEEIZE S TREO L S RGHECh L r AT TMERY - PIX - #Xey
ORITELMERT) W 8BS EORE, RELV TSR TVE .

SO LR R AR SN TED . FRUCHFCAROITHRICHRAOEI AR
LHE L B STV B R CIE, HMCHTTE A2 BEE LR
EWWHEBEOL ZAREL Tl HRTHETE L L) LEmEiEs Ty
vke Pz, FIEMSroRERHNCET 2RSS LEMIN S, — K
Ty AR CEIEIET B & 9 2iER A RUED B LIz 20 TR I By
TOFET AWHEEN B L, EFETRRETREHOACERIE Zo TV L IR
HhHEVI I EAMESRTEY Y HITES D A RED LM S LT
BELTECTERVIERNB. TRBIZOVTEMEL T CRENSH S,

IR ETHOBEITEWT, Wil L CHEE RE SRS S B T ORR Y
WS 2 HYTRUER S DV TOMEATHRT & £z LM bR - JERRA R
T B 70, IR MR AGR & Ty 2w R AE O RER £ ARG Qs 5 2 LR LR E
L{Rvbnd S epRMAELEAo0a, 2000, BEHRRED IS 2R%E W E
FRIZDVTIERE T T 2SRRI B LTy RvRRCH 2. HRE OB
B H LT, DREALRN LORESEY LOL I 2L OHE Ly kv BRIGE
WIE LR GRE, 27, RETARE ORI WITT 5 LI, (CaHRA
HHEE SN DKL A2 LY S 2 FRIMABRMIBWTLEENTH ), KEL
SERELERLND, TITANRETE, HRMICTERET LW ORSME &
WTHIN LR R Rk LR MR A T Sh k) FIBRENTY AR
WROWEEB S TII L2 HME L2,
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m % ik

WA 6 ODNARRM B E UMt Extrap Soil DNA Kit Plus Ver. 2 (H#x ¥ =
TUxy. B T 27z Il LADNARHWT, SRNET 7 1 v—2Hvi
17 1% 4 APCR (Polymerase Chain Reaction) 512 L 2 #1685 rRNARET-0 0 ¥~
L MEHISS IRNABET O Y- BE i@ L. &z, MIH16S rRNAM{ET o 8T%
SR (VABMY, $925450ERL5)) £ VOBEITS (Internal transcribed spacer) MUMEM S L L7z
PCRH 6 % 17 o 72 1 & 4t 72 PCRH) i 71 (2 ¥ 8 f%. PicoGreen dsDNA Assay Kit
(Invitrogen, USA) THHEZ@E Lo EERR 2 TIZE 2 MR L. MiSeq (Iumina,
USA) (2T =4 > AW & 4T -7z PCRIANEL 3 — & = ARUTIZ V277 £ = -3,
HWN6S rRNARME T VAFURATUSISF 35 & TF926R, WHITSHMATITSIFS L FITS2CH
4 (#1), PCRIUWLEESOTIM A & #2500 3 BT (7 x> FIIT 27w, 22
DRI 7 — ¥ OFME 4 — 19— F » TEHT, 165 rRNABETIZ2 W T #4108
EOBEERAMME Y2, Sb, HMHITSHBOEER RIS > TRES 20, #
SNABERTIRETECHE, BoNLRAT— 20407 bxA55Fc vy L,
Kk il LERIT— s ORET M) P Lice 710802 S RORETT— 512
2T, HRIT L DMV T - 2 £ 1 20 V=T DI FAY ELTE
L, 273 A5 RMNOPCTHRSBHAMIEDE VAT % £ OTU (Operation
Taxonomic Unit: B{FOY 5 A7) ACFIE L, TOCKRTIEHVTRBRORT L 1ML 2

H R LDOTURLFIAZ 2 w2 T, Silva Living Tree (hutps://www.arb-silva.de/projects/
living-tree/). @165 rRNABIETF 7 — # ~<—A 35 L IFUNITE (https://unite.ut.ee/) D¥
WITSHUEGR (7T 77— & <= AUZpH SRR 2T, RigEsEEL 2. £

FEMIS T A Y A LA G AT B R 0 [ S 2k B DR > & — (NCBD #%4
{4+ ZBLASTZ 0 3 4 (http://www.ncbi.nlm.nih.gov/BLAST/) & Fv CHIEPE S
279 & & CERNMASIE L2

1 PCRHIMD L UKL — 4 » ARF I HWA 75 4 v

Primer name Sequenc (5'—3F) Base  Reference (s)
USISF GTG (C/TICAGC (A/C) GCCOCGGTA 18 1.5

o 926R CCG(C/T) CAATTC{A/C) TTT (A/G) AGTT 19 6

% ITSIF CTTGGTCATTTAGAGGAAGTAA 2 7

ms2 GCTGCGTTCTTCATCGATGE 20 8




812 PRI - LT U - MR - SRR - (e

N AR LEE

DNASIZ 4, 13 5mg@BE W TH 2 F2e SIUGERBFRIC BV TRy — 7
2 AP IETH o el A BEC L, il LADNAKMIZ & 2 #2165
RNAMET O 3 ¥ — B MF 185 rRNARET O 0 ¥ - RO RE R 2 I27RT. il
DNABHP ST A LEM & SO RBET O Y- B FNLR2.9x10%, 2.2x
10%copies/ uL-DNAIRHE TH o 120

UEHE S (20200 MAEFTITE I, MIDNABLRED (2 & £ 05 810 & ¥OH 00X S lE T
OITE—HERMT L, HRLASOORMTIEL THRO o ¥ — B MO ¥ —
Hiod LTI H10ME S v E v S SRS RS LT, SHOKITIRIOETSH Y,
KFHMEEBL TEORDIE o0 BRE LAZMETO I - RIEHIZ L ->TR
%tz WHIZT E—BAA T CHRIEE RT3 2 BT EZ WA, &9 LR
FHFWL T S ETRETNI-S T ARENROMARAT 2L EL 5105, Wik
WT O LYWW O+~ AOM 38 L TOHRTOHHOWTELERE{MbDLT
TetEA S5 0, SHEREELEROTHET L2 LAMETHS.

HIW16S IRNABET VARME B0 & LU — & > ABHR 17 AR, 41777
A &I L7, SHEORPIF— ¥ 05 SHEITRLED b 0% L 200TUIZE Lo,
F ORI & H O TBLASTHIM MRS & {1y, T i L7, Mrsite 3
B

FRFERANL 9 DDA L T D 12 Proteobacterial™ (37.8%) %k L7z ks
C Acidobacteria M (15.0%). Planctomycete [ (14.3%). Firmicutes!l (12.6%).
Actinobacterial"} (11.9%) #°% { Bl S4ufs, #8424 Chloroflexil™ (2.8%), Bacteroidetes
1" (2.7%), Candidatus Melaidabacterial"l (1.0%), Gemmatimonadetes!"] (0.1%) #tHH
stz

R 5T IR L T, Zhou et al, (2007) ASIENEAELIZ & B WG 247 o7
WHOWELHELTV2", 2002228, ${ ORI S0 TProtecbacterial ¢
Feb A L. By CAcidobacterial & Actinobacterial. FirmicutesM#%% { Hith 21T

®2 RNABETOIE-H

DNA WG o Sull iz F*

ey Y8 (copies/ uL-DNA Hi#E)
HilE I
TR 2.9% 100 2.2x10

SHL165 cRNARIET . MMIZISS rRNARIEETEHRE LS
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VAZENWGRE Lo TUEY TIESEE S WARTRRLEBLTE Y, R
R MM L W OGRS E v SEARL S

ML~ THS k., Proteobacterial @ Alphaproteobacteria = i 4 5 RERI A5 & .4
Lo EOWT &1 Nordella oligomobilis (12.4%) |28 BRI UBURME AR 22 72
AL T 7 2 ADT R A ZWBEIZH S AMOKD 6T 2 - REE RV T O S
N7 LR TH Y. BRASET 2 — ST S ik 7 4 —7slliai TR
BIEXMGRTVSY KlS (2000) OEFTIIE"TH . A& Wl% 7 £ — otk
it 570 2 22 Revranella massiliensish™% CRM X 0TE Y . O A0 2N
3 LSRR, R massiliensis\t, N.oligomebilis & FIRIZ, FHERR R 7 £ — iz
WS, T A=A TS S LA STUT B RSN LRI
FTEWRARBTHCOMEME LTHELTOROTRE VAL ELSNE, HIEIEE
TA-SEHHLTHRTELRDER 2L LOPEET S LV I PWERIZFI £, Z0
WOREWET A —DWEIZ L > TEERERP SR TV ROTREVH LSS S
LARTED. 2D, WHIZBVTT A —SOMAICE D BIEAKILHIOLS
ZHRAHONEAS CHEELTVIOTR eV L ER L A RIEHRO AR Y
HRIEANZZI0NORBTH ), JOUBLEBERI GRS EET D20, HldiEL
DT A—=rZE > THEE LD TURRTREv P EELBND,

KT C L BRI L2 L S AL S Rk I A A R b T oA, LRI R BB R
SEOEWRRCHALET R UE, ATLREOREL FRICRALZ ENTESY
DTRGVPEEL LR SRERESBAT A T, ARMO LEBHOLERD
WAL LG TH S,

F o, BORITSHMA BN L L ARy — 4 2 AR 21T o 2280, 134,576/ 5] &
BH LA ShooRIF- 705 SHEMTRE LO LD’ 1 200TUIZE ki, £
DFCFERP % RV 2BLASTHIEIP SR £ vy, SRR L 2 AT 2 R 4 R

RERTNUL 4 2OMIZGA4 L TH D, $5i2 Ascomyeotal 4345 L Tvifs (76.7%), €
@ i HrZygomycotal] (20.9%), Basidiomycotal™ (0.2%), M yeotal'] (0.2%) ¢
Hal s,

Ascomycotal'] T b IUBLUBIMEASS 425 72iE. Sordariomycetesi#| 2+ 3 Leptobacillinm
leptobactrom \ 2R RP o 12 (52.9%). L. leptobactrumit i — F =~ FOPARD &5
SREZMETHD ., B BbL oS S 0ERE RS LTV, Kok
HI R EI8-21C T, 0T TR L 2w £, REILIN 7 b 7 A DREFUE i
25 LM ENTED, AR CHH ORI E BT 22 EAMES LTS

Wiz MBI A & A o /2 @1d, Euroti 12 2 Exophial I (23
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BLEP o7 (16.9%). Exophiale® it ARRMEEL LTRGRTED, BEfEL
iR b ORISR S CEET A E e, FETIRSD L OO EIEET
24P FEROAEAL L FE STV, RHEEREEROLROR BT 5
Kalll = {172 Exophiala angulospora JCM 28745 % S5 IITE (100%) 2R LTWS 12,
FIBAEE LTV S THEE D R L E R S LS, BT, ¥ b o IR. RETRILE
BUBIRSRE L ot MBS R 2o 22 s REIZH S HBHO L S SRE T
LREETE L LS S, ROl ) E. argulosporald TIN5 D5 RS
PAL % < B RT~ QBB AW ChHD Z LA b . RMOEREN LR IZ 20Ol
FAT BB BB,

E/2 ExophialaBiz2wTid b 5 —2ORERVAIES S 5. BRGSO EE 20
BMERORE (N, WE6) FEEFHOMBERICHANRE - SMSATYE,
SORFIE, FEAEBOREERL LS CRED, 2011F F Rk R 2 lo—#
SRRSO 2o O E L THREAA ST ALY, LaL, 2011ELLH
DEBEHI OO TR LIHOH 5 RE0Af 47 1 VAATRES L, H#LTHIE
12 DAEE L REWELE I TOEY. Ju—- 17 RIFIZLoT, SONE
DIA F T 4 e LA B RUEEWA Erophiala sp.LX MB-6HI RO B O KR
raboTzvrLEsATLEY,

2612, ZOExphiala sp.LX M8-6HIES L6 L7 ¥ ANDF AT — TR THELS
NAERGIOZ =P oSNl TH LY, 7 AT —FRBERATIE, 196068112 T#
DR L LTHSh SEEORRESEE L TR oY, ThERNOLHO AL
BB S 02 & CL RBROE £ THIUERCHRATRARIERL 2o
FEMOKRENG| R of T LIZBHT L. TLT. ROMMIZLSTFAT—HB
1963 I MM END Z &1 sl £0fk, BMRIZEDMARELCREROE=5 1)
A BEATDIT E 280 19991 RM O EFALIZ - TRMRESHE S L LBEC
FUMFusarium solanio) KR AR = o 227, 200 He 3 9 MRy RAFIO AT AT bt
TuAt, BRAIORAD S 4 AP S MO 0= —Th2 BERMHAL H5HT,
20074F 124 B L IMEAMEIC L, Fhoati b WE LR B Ao, CoNERy
258 S OB A O Exophials sp. LX M8-6HTh 2.

EHMATATTONT 3 LEBIAORG &7 A 3 - AR TOFEANLRRICHEEL 2R
mau=—TilL T, EFELREDSELIIERI LTy KNI Exophiala sp.LX
MB-6HTh o7z Z Lk, HMBHETHER L LTI 5 ExophialaB 440 5 # ORMT
KT oL, PR THELREDSLLE L TRMTES L) LRE~ LRI HO5 G LI
L FANERMAI LS T AR ShTV RTINS 2 220, Exophiala o8
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Mo Moo Veodin  Motarduns
Mmiemyron  Ageriosuyeews  Theplurden  Theepborsces
Zrgwtsloceriae sedis et Mool
E— Chastbrish
aophiakt v
Lecamicilim ceprephism
Ascomycots Cordpcipasess

Hyposrusks. L Leptabarithum lgtnbaririm

isnscrracesn Aorron i et
Sylarides Beraniacrar Faltrunis Flirusis pursderkumbes
Tesimyenies Fusinies Fyvoweses  Tewm Terasita mebitenss

MRS I LT R L . SR ORR SR OB &

T30 2 WA & L O REEO %M & AR 20 T4 BROKE L T
Wi D5,

Vv F &8

AWRT I, EEEINRE T & ERE T L ARUMAIE N OB S hT v s ek m ko
BEEWOAIITHIE LML L, MHEAEERE LK, — 7 ARHT 2 H
Lrze E720 i OHET-HALE #CRUNH BT ITE (T 5 Rkl & SR 29RIR 5
S EARMS, TORE, WlET P iaf @ Alpt b b I R e
PR L% CHELE L. E 00T LI Nordella oligomobilis\Z T8 2 A7 O WML A4S
E VA RRE R, AT A = HIRM TR S Z LS SR TED . RBEm
LR D MR AW CORSE L LTHFEL TOAD TG EEZ MG,
HREGR 7 A =2 M L THMT S DN E -2 oW BT 5 bv s g
Sk, FOMDREWIET A—ORMRIZE - TEERER L SETHEOTRE VR E
ik shs.

% 7o, WM T IE AscomycotalSordariomycetesd#®i 2 W 3 % Leptobacillium leptobactrum
(TR A & % CHEE L7ze Lo leptobactrom)XP4 T 17 AORERCE XA & 578 3
HTHED., BHOBILFHERAETS ZEXMESHCvE I EA5, WEMLERUENY
fLn ) 27 A REMTREVPEEL 60D,

WSR2 o £ 12, Exophiala angulosporal 23T R o720 E.angulospora
IRERENI, ¥ P IERP SR STV A, LREES ORISR AL R
HRO~OEFIFWTH LI Ehs, RMOERERN LRIV TRAELT I LR
MhHEELLHNG,
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L LT, SR 0E Wil L e IRETHRFE SR TWAO TRV L EAT
Vido 2E D R RIS R LT RO B k) o Bk A4 {fEE
LTy v dRER I O TE ¢ WHERT 2282 H L THEZ T A 2 WRIBTH D
HORER SRR S0 - RN B BRTELVREDR L BRATHEOTE
Zup b LTS, SORBIR ABRRELOSSVEEN L RRIC BV TRV ER &
AT S h, RUEDRARIOL 3 LRBICHEL, RUESHO L v AR R0
DEALAED T YLV TPHRE 2> TOEOTREVHLERL TS, £ RS
T The {0 LIREY S Bk SN L o THM A TAMRAR TV A LOTTR
uhkEiond, FAFRIZTAOERIZE, MESRORELEEOALLT, &
DEBETHLTOUEER SN HRENOERLMb-TVEONE ALY, Zok
ILJPABHT T L0, ATFRCH S NAREREOIRE BT, ZhEh
OERAALFRIFEAIEE L. & D\ LR T L TOEAOWE 2k W A
W5 LT RS Th L. £, HEATOMBL MO EROMNTE, 3
SITIEAE AT 2 LR & S0l AW L oW AW S 21z LT (BB
MR T 2 LD Do Sk, TN O LR E W IR O WA 26 o2
AR S A, AMEEORBRELELD ) L TERBEIRYERSA TV (DR
W5+ 5.
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