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i B R A AL BRI 5y 5 B 5 BRI -
VISR T b o 53 )

EEAB AR

H RS ATHE [FI Ry 30 H AR BB B R T RIS, RIS B 5
BHEME-LRENRN L, BEXCRET HNENIIRE R, AXEEER
FEFIML 2 50 AT R BRI AR U SEA T 2R T i Y o B 3R RY R 43 4, 1R
LUaREEYIDT, MRS H B LEHER, B EBRo O eshst, UkE
HEAPEEEEHE PR, HEMREEEARKHREE T HE T B4 ER
e, MEEEBSEL ARSI TRE A,

BASER: Fadbortr, moroth, BRIERENGE, AR (W) o, BTHE

* KAX#IAE “Physicochemical Compositional Analysis with Social and Economic Interpre-

tation of Ceramic Collections from Kenting National Park, Taiwan”, &% 2003 &6 H

22 O ERZEFFTEE1TH The Fifth World Archaeological Congress &%, #¥HE%

XX E “Physicochemical Compositional Analysis of Ceramics: A Case Study in Kent-

ing, Taiwan” 2% Archaeometry 48(4):565-580, JratambiACiEM< £,

* % /&3 Dr. James Burton £2 Laboratory for Archaeological Chemistry, University of Wis-

consin-Madison #EBE IR ZEBUE KM LB 5T 53T LU SE /8B LA, o, whoRifseleE

58 S WIEATMIRES /ML, BB E B R LBERTER R e RIEY TR 2R, B4

FEEANBCENERREENEEER, DUAEEBRSEANERHH SN (8 AE2T)
MRl e /MBS SCE SRR OB A% TR TE, EXAEN IR FRNHE.
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—, Wi B

STEEAR, AR TR RN, SENHMEEGE, #MrsdhEE, HiE
HEIAMEBHERA S ER, e lBuaEEEERS, EEEig8R
SHANERE, HRBEF N LEMRIMTR T, HEIry— SRR SRR (B
1 Vaugh and Heff 2000; Stark, Elson and Clark 1998), iZ2EzREAIRSE
OB ERE KAS A TRIRER, THEHPRCRES 51T, Ko aHm]
R b Be A E TR AT R IROR B 2 = S, R Bt E B R E A L, Rl
A AR ECRI AR B, EMABRIE R E R E R A EAE, T
BRI R B S Tk, ErE— S ERTEEERE, WK
HEBRMBARL g iR, FINnTey kAR ZEREFHA, MRS
FURBR T AR TR A, BRI B ERRRERTY KU, BifTRSE
HIREER, A0 LARE, BRIRFGERIBER KRS, #iEZ, B
ST EI R 2R L EBREEATY R B ARBEEMTE R T EAAE, A, SEFER
e SEEWERE b, BAREEEE T ERENISEE, EAX
v, EELEERERCERS T RRERZERGE, R T RGN LS
TR, FERFELCEREY 4, B B ER, KB
BISSHTHISh A BGE R A 2@ B FRyn T, MEmMR R MESERR
SREFSEER T Hild o T R E, MEBERAE RIS S8
IR RE ST Al

L B BRI o B

B S E 2 EERE, @R EEYEREEHE A (THESE
ZuKg), WRES—LERNWEE, PN LBSNEER, SEHE, £&
ERL R AEET BRI EREIKE . ZAEREMEERE, REEEER
Eio Wi, H 1920 £, FHhBEBIPRBRS O THIBEREE L,
AH BRSO YEA SRS T T E, SRR AR E R
(Bishop et al. 1982; Matson 1981; Rice 1982, 1987:43; Peacock 1970) , 7E/#
RECHFERNS IR, BT 1980 F14R, BRMBNIKS ST R SRR,
FEEEAN L, FEHAEREE T 2R R T SHEAMHIEECR (Arnold et al.
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1999; Chilton 1998; Emerson et al. 2003; Stark, Elson and Clark 1998;
Vaugh and Heff 2000), M +—HLEHKSK, EEXNBETEN—EELR
5% 75 (approach) ., Rice (1982). Bishop et al. (1982) Fil Peacock (1970)
RIS E AR s & amilt, REWRIIERNEE M T R EHeg, 2
AFER R T F S N88 (paste) B FIE M ATHYEES:

1. S B A = A2 M 2R S FOR A B 1%, IRt ] DURR LS
SEEERERONT, UHERZE DA (B, TR
BN R [ P 2 R 22 VLR

2. BT TR R A P SR BE i 1 BRI RIE BTG & —8, 7]
LR B IS E MR E AT ELER, KILH B B2
BUEMHMARL S . KEERMEE,

3. WRAtIElE 1, TR —EERRERNYE, B EEKE—ES
ARBRIERGERN, RE, P, B8, FH., EEHERSREN
EY, Mk, MRS ET R, FEREEERHEERE
NEWHE, R T M 28 S E BT B AT es AR S LB Tai (A
WEF, NEAEBIRREESRNE, REEE, SHRpSeEs
MRS R, HEREPEMGEE (technical choice) FIFZRIRREG it
Hh#ko

4. 55 AR OB B, A RIS I 1 B R A L &2
BT R LR A 5477, IR AT PR E T B R iR B K B A,
D R eE st

PSR AT RS T _EE LR, BRI AR R M A L A
BRI ENRGEIRE Z ARCRRE, RS MEHE T 2R, t—Ei
AT ST RIS

() B oy oA St . S T AR R

AR T2EENMN G, KEREOWE, CHREEMEAHERN, TE
R R BT E HE R — B TELNEEREURHE#
REVR R AT M. ISR SRR XERME, CRRE
R LIRS, ot ZEERGRETE, Lgoskt. tgensEs
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AW RIMEZIBH, ESEERNR R, &SRS SIS
F, EREAEURGER, vIHER L8N ERER, £EML RS S
B, WIE R E— SRR =R 2 MBI R R TR KA L
FInt & iRAS, MTERE RS ELEF IS, thEaREE RIRFH AR EIIEE,
fEfE Rl BRI E T, R B i st R B BRI — S I e B A A
BE, —seE 85 (Chilton 1998; Dietler and Herbich 1998; Goodby 1998;
Lemonnier 1993; Stark 1999) 788, 7Eit & @AY, BT RLE
AR EAE R, SEENE T IRE A S, 1R LAERE R AR
B, TEiE 2ERnvE/EL B AR H i 2R AR S S =, THRRBLT 2%
WIEE L TR BN TE, BT T R R E RS LA e R
Iki&H, ABFMERE. nEE. BRagBmPEREE 28 TR, It
TR —F 2 U bRt & BRAE T B M A BT A, E Bt S — it &
PR E BRI A, R, SEF R ER R, BRI &85
ERRE E T 2R AR EEAH R i ik AR T [r B9 B A BR BRI ST E A, TS 47
WG RATIGHE B LB A ERWES, ERBHERTR A T ERMAERR
B,

WO ERE T ERAEZ, RARHENE. KEEENESGRE
(Bishop et al. 1982; Matson 1981; Rice 1982), 44 ArHIRFF2 B BEAE A H:
RIEEER AR RCRL, A BB FARAGR, M A ZRISERAE, B,
TG EALRRE, BE T ERERCRIRAYE RS (Bishop et al. 1982;
Rice 1982), &IRELTHFTA M AERGREE, DUk HARFIH TR
B (PINARIMER MRS %, et @REEs, EnE
W SEENZE (Arnold 1985), TM—Mil TEAEAFERI B, el
— BRI E BERNER SR E, — RIS, RARENEEREERE, X
HEEBERMREYRESRE £ Jl, —HENERE—FERRryn
MR WARG R MR, AR TIEmE, th2UERS
RSB TR R R, RPUERRLR A AT, HUaIEheR, WARATEE
AR ERER, SHEHATARRRASERR, SEgreERminiA A
(Arnold et al. 1999; Lemonnier 1993; Mahias 1993; Stark 1999; van der
Leeuw 1993), K, —HiEREHREREFEE K2 MEvkm, EF7
WEBRFEERE UL G IR AR A BIRR, A, KSR SRR
Bl B B A RRET IO, & n] A LU T T2 RS A5 DA R Uk TR 3
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HEALR, ERIREEEEEEMEA. WEIHT ARG E
PEMBCRERIMOE AR, HETTHREERLE R kit @ LB 5%
WIFEEIER, HE, BBORORT 22T EN, BERE
Tt ETRIEE, A, EREYENEEERS TR KR—ERERENE
REFEEH, BARZEET SR EE, BE. BIOHER, BYE
SEHCRET, T AR RN g, TRERZHAE, B2, BRI OIRRER,
FHEEERERERNES, ] 236 E BryE R s RAHERE.

) BB s B

BHAE N BRGSO TR B A 5401 (petrographic  or
mineralogical analysis) &3, PR HNEY (temper or inclusion)
FREYIRE I 5. E P BBV AR, BLRERIE T R, R — 81, Ik
ESHTERIHCERTT S (Bishop et al. 1982),! i+ NEEYIRURESE . FIESA/N, AR
RRIfR. WES L2 R(CIEES, MR TBER M LA ERE R, fa
YRS AR/IN AR, AR AT IR REE MO BE Y R S kAR SE B R R, KA
A%, WEEES, EEERASE THEARANEE, §KEEYREREK
TRAE AR B A (BB B ERER) , (B2, HREHT2AMEEN
Mg, SENALNREY KESAFERENESE, Az, HEET
fRyCREMTAT, R, AlaRomE HEENTRC B B2
YIRS/ NG, E BT S OA B RS B SAH R RN, EEHEME
TR, BHEL (point-count) SHTRBEENEIEYR B, FKREEEER
SrLEARHEE, FHEREENER, SBEEARNTIE, TERT SRR
HVEE S, FREEFMTIEYRIRE, B 20 = 30 erkE ARG, BB
A 150~200 %5 (Bishop et al. 1982), EERE 300 B, 3R=EF GER 5%,°
Wit EEESMEHIMREAS RN, B EHEREYR, AgRREE
WEERE, MASEERE,

MIME 2, ARATHERMKRIEE A SRS, BB

15, shESRBOCIEEEER 2004 F 1 5 10 HarEmds o4, R, Bk Ay
BB B R E T, RREERERARREY), RS MEBRME, RREHIRE
By RIS R,

2 O L A SR B2 03 A B AR HE
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T RSB G R R IR , TERERT FURIMIES . SIS D R KRR ATEE L
HESARE KT E BRI (BRI R E A — A B BB R E i
HiniEE, SEEIEEEE e R EEA BB, TRERATRIE,
ER—ASHRBEMEZB PG P EAT S EAIEY), B0E —E B KR HIE
RS ENEY), HEREERS RO EE RERNRE, teEHRE
R, THEME R EEE RS St m AR E 4 B s R,
ook, IR —EMENEE RS, UEEEEHERS RIS, 5E,
B — M BE M SR R M T B R A A RIRIME T A0R, BRAERSTE I E
BORIEE R AR, WAHEMARE S, IR —HhBER 38 S 2 60
Bl HERBSRFMAR -, eSS RomREE, 758, 585
MR RERE NS IR, ERERERAER S EHRME, B
b LR NS ESMINB RN S RS, B 5 0lE + BEUR R RIE, A
FehE R Gk B AR M A5 R S B+ oy BRI PR, B34, B8RS
MUl E B R EE AR AR, R eEERBEEEa R, &
HE—REEEERBERNST, THEEIRRESRM R, mRERR
PR, MEEETEROMT,, HREEANESEEERE., Hefgik
BEZ SR AEA ARG, EFRRERAWIRZT, SROWMIEAY
HEEEHARREY: (Bishop et al. 1982; Peacock 1970),

(=) (BRI 435 A B R A X

BT, CEERS TR YRR S St R BEmmE 1, HEFE
AR VHEBEERSMAM, BE, SCERRERATEE SR, FELIBEEE
B G, (LB TR, BRI b2icE, DRSS
KIY)H LB (physicochemical attributes) 2 £ 8, © 0l BRI
P - BT R B R, AR RS M 2R ORI ORI, A AT, RHEEHRE, 1t
B T KRB EAE T S5 668 5347 (Emission Spectroscopy) . B4
HET5 Y EE 54T (Plasma Emission Spectroscopy; ICP) . JEF RIS
L4347 (Atomic-absorption Spectroscopy; AA) . B X Je# 654 (X-ray
Fluorescence; XRF). H-FiE{bs 47 (Instrumental Neutron-activation;
INAA) LU F5E45 4T (Raman Spectroscopy) & ik, #RiM, BEERAY
{CESIE, HERENESERE, ATERITEMINEESE, HRF
TEEMSHEIREE T,



Bk BRI RS L B 53 oy B 7 R 7

UNRIATA, $RES TESAYFORREE, SE, £EGIE. B, MR4E
B g mlREIRE ., THEREERT§ENETFEE FTEYRRKEN
B RS E R AT, WNSRIHSE B AR AR — R A R TR AR RS R
ELE IR B sty A EE RS RIEIT Y 8 5, BVt & TR & S It R
ERSEIERENME LA HTRERRIRNE, BERRBERENR, DS
IR EIT RERARN 51T, R A B BRI B B NGO 43 7 SRR FE A,
DR A BENRE, AW, —RCBSTNEMENE (BT INAA), 5%
BEARRBEENR, SEMmEER. £, SFEMERERERAEERR (F
W ICP, AA), HILEANE ST,

FEWZEEE:  (Acid-extraction Method) ZH James Burton 2 Arleyn
Simon /2 1993 &£ B — R ALk, AR L, Mk FRELH
REE AR, HRATRFTRND, HEFELR/NER R RS
RIANZWHRWAE, BER=R (26°C) R 58, FRMANEHRRESR, &
ST SRR PRI 2T R RS R, BEAR, 2RI RE T R IS AR A,
{BAEARCE S| R ERARE T, MR ZrEEN, EE B LA PIRgE
fR, HEEH, AR g ES S AN R FE R, IR E P ERE
HYPEERER, A NFENYE BRI TREERNEBRE T A8, &
FERITERIRE], (B EEE—ER P EERARE, K, BREIERR]
PR P B e 43 P AR RS B WM E B MR, BESA TR SR BRI, BT A
TR HIARE B AR IR 43 - RE Y B R T R A Y, (B TE 2 B TR B BB LTS 2R,
F2M N —EHRR—RN, WREENIERERAER, EREERBEETE,
A JELL BRI P S BRI RAE R, 0P8 AT DU HE H P e i o R 2
(Abbott 1994; Angstadt-Leto 1994; Burton and Simon 1993, 1996; Cohen
1995; Duff 1993; Neff et al. 1996; Stark et al. 1995; Stone 1992, 1994;
Triadan 1997; Zedeno 1994, 1995), 4%, V& AERGHT PR EE AR RO BR TEVE AT TT
BRPEZAESL AA 50 ICP Sl (BIUI#E S ARL 3520
ICP Jealz), WESRRTT —EFEERENICHE (AL Ba, Ca, Fe, K,
Me. Mn. Na. P. Ti. Zn. Sr; Burton and Simon 1993), MiZF#%&E T3 (trace
element) BB TENEE ETHE-REERTE MR HEREEEH
FISTICET, FREFHEIIRL, WHEBCEG RERIEM A S EENER, S0ET
SBR[ PR RIELE e A et P T B P B AT s S R, [
MBS S EERE, WAUMRIESEART FE TR GG EEE
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Do s+ ET EERER TR BRI S RE S BERLNILE, BE
BRI SR A S R M LA, thrT & TR B R AT
AR, FEEBHEE ETREER, BrBRRENERE - BLE X EEN A%, B
BARERNGE R/ (—EFRARTEE 0.2~0.21mg WEANR), HEEAE
RRrF LRSS L, EPTEBNRINGE <75 s 22 B 4T i SR BT s
¥, HEABFERERBRRERSGIT, DI RETHEMAFRREAENE
K530

MBI BT, B ERLEES . BRESR AN E L8 E 2L e
i RAMIZE L, FEERERENFIEE/MEN, Wi, ZmkE 1993 £
R E 1996 F 1k, SRS HHRERRA, WEETHE R
RS EEE (Abbott 1994; Angstadt-Leto 1994; Cohen 1995; Duff 1993;
Stark et al. 1995; Stone 1992, 1994; Zedeno 1994, 1995 %), &R, B 1-Z
BERAE R E B EERE, 7EER R EamEsafE hala i #E
TR ZER T R A R AR RO 2 2 (Angstadt-Leto 1994; Burton and
Simon 1996; Cohen 1995; Neff et al. 1996; Triadan 1997; Triadan et al.
1997),

Angstadt-Leto (1994) LA Cibola area H T+ RS AT EES, 5HEH
T, BRACNE R H M T RR BRI T BRI R R R R BIFE F, #F K-mean
ST, BEFEREMSNHEREERLR—#HED, HEWERREIGEZR]
FerAf oA H P P B L 2R 1 4 A R O AR AR, [RI T ] E2 LA S P 4
FIRIR IS ERE, 15 Angstadt-Leto HIEEIEH, BRIKAEEGEE R AR KS
W HEERE, EHAMER weak HCl (FidEE) i EEN TREEKRIER
AR, weak HCl $PEANERNTEE B EBRY, —HhL L/
FriAls, EREEgELNE, KA TRNEFRAHREL (vitrification)
B EEANIE] S T P A A RO PR A R R R ARy — 58, r] BE TR L EREAR
BOEALERE, EUE T E weak HC AJREMAZEINE TR T, AT, BRI
ZZRUE AT ARAFEE bulk ICP (2 ERTE 71K MRS E, Cibola area 1
KRS RMEIR T IR SR, Triadan (1997:17-55) RSt & 72408
5H, NREERIRERIMIAEEINEEYE, ISR, HigesEEi
BRI SCLITR IR RS I, (& AR R ICA R L BB E A RS
R R R, (HAE WG NERU Neff HEAFREEN, AT ZoH—tghE
TR, RETEAPATE EMMIEAER, BIREERGE B E & ST



it BRAC SR 5 5 B R 9

RIEME TS AR S R Fe s e ., BB R [F—EEEAn g b R E R
RN RE LR BRI, TSR RER G ER M & L ETRON ik
HIERE (B bulk acid ICP ] NAA 848) , HPERKAELGE B EENA T
U, B LR R EAMBERAN T A R S B A BURE, R E A bulk
ICP 1 E B R I % R, B NS I B T B s
R, DAREERERDVFHEYEE F, Ao REEARWEEN (AL
51:43-47),

Burton and Simon (1993) fEH X E R tiBRIARMER, MG S8 %
2 B A R SR S5 3R R B T 5 N VRS A o B R 2E B A i
Angstadt-Leto (1994) 583, BESRFFS RN TR N E0R B 238 R 52
28T, BREZEMESR TR EESE, SR EEELEEMOWSENERS
BRI R, WP E—N— )k, —ERRS e E R R & E TR
Wi ik, AVETARE L RORIAEREE. P LAV, BAURIEIUNIN, BRER K
AR ETEE RIS, DASHE2ENRE, TAEWERMEIRTHERR
INERAFTRTREEE AR RUAREE, TMIEEHET RS R ERAEME, W, #EABRIER
BT REREARSN, BEEEVBEAR bulk ICP 2347, BEHE _EHNOH
fag, —RKAEHEIMTRSARE, BENESER—EEIE RN
SHEBET LRSI ER, DUEEE RS HER N RIERE, TMHEEE
= RS R AT AT E A, T RS E AR AT RE Y ([R5 :46-47),

Cohen TEH 7 #G M (1995) FiEH, BRMAENUE AN E B ELE AR
Bk, BEAWURRE ST EA—(ERERE, HEW SRRk, B —E =M
[FE ] MR, EATRRERERIE T LANGERES TR AT E R ES, Bl
R astE I F—Fg L JE0k, R AT —EY - ERMRE SIS BRI #
A, ERERZERGEMT T RAS R EEAEZE R, M —REIER UK
RAE BB L R P R ER R LS, AR ErE A R Ak 12k
IR, TEETHRERERESZN, DESEARREZ KBRS
$, 5 H macro source B2 micro source, LUFIBESRFRIZEIER scaless —
%S, ¥ macro G RAIVAIEHZ HEEK, FILATAE EF KR EBRIRAZ R
M8, 281, —HIES T macro ERAYZRIEMER, B VL, FHEEMmY
P R A EATHOE (BB BRI 5E 2% Cohen 1995:Chapter 6), {ERJLA
EHHTE micro X ERE—ER, ERERKESAFEBRIEAERNZER,
[FIF, HISRRIKZERGE Al AR L2 T R R — B L E R, K



10 AR o 2006

I, B R DG A B R B O BB ST N B Y, W AR (R i
KRN RBEENR RN RIS AR E R, W—2K, TMAEfEHESE A
KRR FBEENRE RN, Al — S i A 7E A b 2 B EriZ e (L B R 1T RS R
BRgE L (F R5[:59-64),

Triadan (1997) 8RB ERZERGEIR (LB SE, (AEHMTEPEREER T
FiEIbs T (NAA; bulk technique) SEEEWFEEE B A —Ht M BSR4 T T4
BT, WAELLE MR AREE . BRI BOFAE M R 3R B R o Hb BX
e, BH T EP-FE SRR ¥t Triadan FZEPATE RIS
KIS, BRI ITRER T REER RS M EE s . RS
A TURAVHECR E AR, THEZERERRBROMHERT REREE
BEBLRIRE 25, PRA BRI ZEEOE SRASEITR O TR R, KR T AR SR
BESIFTE AR B R (5 15]:41-46) HEME L ER=R, WRFTE Cohen Frfz
T, EERREZER AR —ENERE —EER W—EOTERFRE
FHINBL T SR ARAE? BT EE R, BRI
iR TE R, ([Hi S s ais RAN siky L ECR B AR, Ak
REEARFE SEBERNHEE, Triadan BT EDSRIAT | B EEEE
fEatambe AR b, MEEFREEEAM bulk techniques TEFRAYIhSL, EE
Eis—%, HHEMEESEER. B, EE— SR IIA Z M r e
2, EHVIFENS O, SRR EE, SREEEEIUTIRS
. FRRZERCEATIFHEDS, ERTHEBSEANAE —R—EKBAT
BREE, BEELMART. TIEEBERIZY, MiE R Burton and Simon fFH X
Frh (1993, 1996) Fir—FE5EFHN,

) w75 B

Tame TR — BN E L& F L, SR — RSN R EEL e
Z PR T2 R LR, AR N A A BN [ A T AL, EEER
HRYERL, [FIRE, &ETE RSN E AR LESERMTHES, Dkt
@ﬁﬁﬁﬁ@%%%ﬂ%%,Mﬁ%i%%—@Iﬁﬁ(%m@%)%%ﬁﬁ
A, MIEBE—ERR5 T, HRERENER, FEME LB EorERE, i
FEERE LA, BRERGEARRE T WA A B A R S R A
oK, FTHEHARETE, S REE — SRS 2 HE B B H A R U ik
Hfcs, SR LI8SWFERSRAOSITSENERN, Hit, FEFESEER
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HURSE T, AR E SR A RRVE AR BRI AT RER AR, BRIRZEAY
BARB—HERTRANSIT TR,

ZEREEFHERC BRSO THINE, ERMERE P HE A LB AL
BV HD o ITER, BERPEUDEEERONRE, NRSHERAHE
AR AT i, M BAER] — B Ak Bfm] — 8y LR RS BEIsA &,
BLEEHTEIREER T O ERTSER £, S8 ERTASEYRS BRI
—EHRAINE, AXWEHR, AIEERBRERZE, WD BEARNERIEY
AT, BAZET MR R ROREE S R B R AR R AR A T R A,
WYHEFE LB E P R RO EORR . IR, SRR B R B A AR AR S E W)
THIR, VARG AT E N R E B LR T, [FRRR
AOTAE S o SRR VR SRR R TP E R AT E L. A IS oReESIT
B HAMAIE D TR L R AN PR E R, SR T % R e
P B E BRSO BT B, IR S SR A M 2R AR EE BT, HER
Y & BAS T ARAS, ABABHR S A L RERENL &85 E, EEREE
RS HE B2 BB, DA T RE RO L BRI T 204 3 Bl S O B 2R AR AN HE
fTECS, ARG AYEER, M — SRy AR AT, ARIME R
KHE RS EHE RIS, RIASHER M S fU R A LR Sla R, —
SeRciirg R R B HARRHRE R T AIERRY, AR Z FORIR R AT EL EE e
T, FREME R REIEIG 2 IR

=, BT RassR A GRS 5 B

BT (B D FENIRL, —RBENTREELEL, &0BRHE
TR, R BEES 5,000 ZERLEZE R, HPERBREXZBR
EAsRRREREE — bl (W 4,800 BP.), MiESES (bl (XfE
BT L) IR ERE =TS LR B MO L, RIZ B A kb,
e a s U LHAREE T IR & AR A RS AOUE, BRMESUIE E, &
+e 2 REsE R, FREE 4,500 £ 2,300 BP. (ZGFE 1983, 1985;
Chen 1998).° BLLEARERETE 1930 I FEEWHE, EA W ey

3 RIS T BAL AR TUE R (39851124 BP. GX-6997), FLERBBRE U LHIRENRE
B 4,500 £ 3,500 BP., HIt, RFMEREERRHTEAER, AMEREE#it, HER
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Skm

Bl BTERAEERE

LSRR T ENE, AT BT ERUME LY, ShEERET
BTHERAENE, FEIEER (FHEF 1983, 1985, RE 2),

PRASER T BB M S AL A T 2 RERY, BRI S AP IR AR, BNBER
—EA SRR ERTES, R FRERIERRE R UL R (R 2 SRS
AR EB AR R R 22 0080 SR L ORI, TR T EET SRR, ARG
Wo AL, BB RERES, FRAKNNERE B SRR R, FRAE—
BEEETAREE CRFEELE) B RNERER, EREFS LSBT RN ERER T
HRIAEHE, 2,300 BP EEFAEEE, ToEmEMRILRE FEERTRIETSR, #HREERE5
R E R, SEERBERREEG ELHERRR IR, H:, BENEFEH
T, REFLERBIARET R 2RI R R MR A FTRERE,. R RS EHHE
FPHECRT, EERBERHKER, Rk, EFRBBRLE "N EREEELER
4,500 F 2,300 B.P., FEMIFVEIEHEFR Chen (1998),
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fpRaE= /T EEERIERE 3,700 = 1,900 B.P. (Chen 1997, 1998), 4
bR B RERER, HARFESETLNE, b HFperE. B
R, ERE ., LR BRI, ROV LA R KA HE R S 5 —
ERATIFE AL B3, HAEIERIR T R84 (XA 1985; Chen 1997,
1998; HIE 2), fEMg#8 /7, 8=/ Wb R R AERE b 8 H 4 2 S HEA
KPRV S LEABFRER, FEasi Xz, MR Dl BRIk R A
R, WEERAR (EHE 1984), FEFEERER, W LHATTEE

W ERERE_ LS
@ FRBAE= /3L F.%&El

0 Sk =
e - 1 — _ﬁ& =1
#5 lﬁ 4

2 WEBRET. = /Tl Ehk 5 HilE

4 BB R = UL S A TSR N B AT S Y, A R R AR IR R TR R UM ST e 1k
ATB, S8 5., MENBERUMMER, SESSERILNE. BEEgaTE
BRI, WA O FTE R, KITREE T BRI R IRE TR RS
EAERRI D EIE LR E, FIRERCEIESE - bE BERas=Tus{cil), #
MRSRREE 2 R Chen (1998) T #hn & 220 T MG P88 TERATAUOT, HIEKISER= T
Ty R = B RIS AT RIS, ST RRER BB, BEHEER (EHe
1984) o Jt— R — T H i e S F B O U P IRE B LN T E 2R, S— At
RIAT BN BRI SCIEH, ERRSHTRR ML R 2R E,
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BRRES, MGIENERTHEERBERNEBRAR T —REENEE (Chen
1998) , RERILFTE RIS IERER, BRE B = /PUsCLEAR A BE B B A9 m] e LA
OB ARMAERE, HHEFBMESEN®RE, AR, F£= T
{LIARS T EE s, B TRENEEEE, H—, S, G, BFE.
IBEEE =R, ARABESEE, BERE, PUNmEEE, £,
BAE, Aft, HUE, REEAYE, AZLEPHMEGERME, SGEE
FATER. RBEEVSIMTRERER, E-HEELETEREBREHE
SRR E L (BRIEEY 1999) o MEAKEETBALTY MR TRER A BhBAfR R,
R A& H B ER R g AR IS SR8, AR ENREEER S
WIS R R S . TP 2R A0 B & A8 ST 2R, BHERWRRS
SIETF, HPELMENRRIEEEITRE,

ASCANPASR T #uld YR R SOAL R B [EE IR N Y R S R e B o,
W AR AES, HPHBREEEE mE= TS kg es, =
SACIRRG RIS ROFEER, DARGE= TS EHAR[EE AL H - P 2355 iR
RETRE R, ERIARFHB R DI — 507 77 1 A R 2 R R & o AH ]
At (BIASERGRLR Scfh) R Pa RS FLER I SE, DABRAERES Al — &y B
[E I S LB g RE R, BRERE T SRR LB R EEE,

RCRABA ARG, ° BB LERSMTHEAR (BER D, MR
RIIZRT (=-h 4,500 B.P.) Edgsk (T4 Rk 2,300 BP.) EiHREREE

#1 HEMAEAR

Vg Fr KB
&4k A B C D E F G =t
®OT 0 0 20 4 6 0 0 30
23S 0 2 9 14 7 0 0 32
FRR A 5 5 6 2 5 0 5 28
HA R 0 5 1 2 0 4 2 14
AL 5 5 7 6 5 4 5 37
s 11 5 5 1 0 4 4 5 24
Vi 5 5 6 5 5 4 5 35
T 20 27 50 43 32 16 22 200

5 BEAB ISR 2 FR
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SRS SUERIFE. B, BRI (R K (EHER . fBia (2
AR BRAS EN (2HR) BEFR (TR FREEE, (RS
=/ Aei#, B R RACR TR, SRR Ak as T R SR ThRE, A
AR AR ST IR R AT R, R4 5 B2 RS BGE RS RR ST ATk
W R TR REMR IR, HHANERRURENRE TR (RERE
LR Es R AR A MR, #Or RIEMAEETE, MA= /T uHiR
BREE. BT, ERHRER AN REEETER) . BREIRE
RN RE, HEEEMBIE SRR, KM NI, DR ATRIEERE,
T —RPE M RET T, EERE RN HENEREN TR, [
R AR5 T RE I 2 BB L IFORH AT i e 3, DU BT B R T I RIRIRE,
B ey BT

1. REASEEAREFET (WEEBEEFERME R EE),

2. EAEEE (KIP40%) &, KX (0.25~1mm),

3. M ESHEENSHE (KPR 40%) ERE/N (0.12~0.5mm),

4 P amwad BRI (0.03~0.25mm), EEFRSWNERE
&, HE/AI 3,
5.MFamEL, K/ (0.03~0.25mm), {EEEAR 3,

6.0 RIS BAE (BUmES. B/, ARG, RIUES),
HEBFOSEEOE,

7. W REERE g1 K.

THREABRERESE, BB EERILEC R, MAEHAE 0.2~0.21
mg FRRAEERHIR, DUETERRZERIERNAS 54 (HIELfEH Dr. Burton
B Laboratory for Archaeological Chemistry, University of Wisconsin-
Madison BEET),

4%, HMEERELE R EE T, ER T AR RIS B
TTERS, T UHHEER, B L, IS REY ST RHRTE 1994 £5;

6 - RIERSRITEERSE, AR MARR SRR REEE LR L, AN
BE—4%o
T FERBBEAE TR < R,
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R HMEESR T, AR, BRI GBI A aRe, F
FEEFEETEROTCBREREREFIAE, FBEHERMHEMADT,; T
BHEFEIEAR, REEREFRRE, ENSEEIIEAE, RRERIRER
R BEMLERREMERE, HEERREY, 55, #Mst2ms s
MRIBAER 7y, % BRI AGRT ERET AR AT 54,  DAESR L REY
PHoERC R ALY, NS B REFEEAEE T RO, HEHNI T, =
RS TAFEE R E — A, HAESRAAAT LA E? JRAIE, FERRARS A
T, ERAMEAERNSELRN, ERANEART, STRERER]RIR A AR R
—RRRARERIE M, ST B ERE RS (R —HERFE, &
SRR BERARIEREE R , ATk v] DU S 04 B B2 2R B RS R AR R T RE
ERVBRENDEHRI T (B, FRELITE MR TRIEAREE
REHT ), 15, ERITERETRH TRERIME L Srftsthill, BRIERE AT
2R B AR EHE TR RE, HIEERD D ATRIRARI B 8s RO & W8
PE—RRA, —EREELLE ROITRIRS RIS R eI, 8, HEEESE
AEEE: BRAUIEREARIREXLT LEEE LERANSEE (MEE
MR EEE BRI T ERITER) 7 BRI B MR B AT
BEAME GRS S 2FH A AT RRERANERZ—

DU, 53 BT B R

SE=F Vigis Ty
BEANIRR, KETHHEASB=E (RE2):

I HEESKEHEEA, ThREHERELEREY) S E R E R
&, HAGHEWE, W% ERER, BERMEEEZRE R
IEAH (FI2R T &) . HEATR SR EREDRCAREY,
BE R EEEAZMAE, LEGEEREMLOHE
W), (EE R TLR Rk, AU R, AR 2R
R P A O TR P8 B3, T EE B (A o S L it 6 ] 9 T U7
R (RE 3),

8 AW A B EABCULBERE LETEEE RSN (BB BERRMEE LR,
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pacific Ocean

AEE

oy S “’ 0 1 2 3km
3 .*tﬁ?@%ﬂ‘atm
& b EERETER

o WA
A BT - mEman

e.BECLLE
= ZE% - BE50m
-= HMETRR

B3 5T UM HT S B U AT AR AR A B

I ERANAEESRSE 0% L, BMEHE, "TrERREE]
FER— B EOR, ERAGEELR, BTREVEERE, AMts
AIRER BT ERERL, SRETEAHE, TENTER AR
LN

L HER G 4 F B L, RoRaaRk. Hermaiio,
MRATRAEY., WEwEE, FRERZEHERE AN
HEWENE S H AROEYR L R ESANET EEE I
ERRRE R, (A A S BRI & R R AR A iR A
f&. HWESRRKSHFE R IRE BBk B, mARRE—
A R R R P L oo O AT, R AR Ry, B E S s
ZHEE R SET IS, T REREE TR, AT, HESHEE,
HRHEERZR T, FEERLEGH, ATRerIHEm.
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ERONTHR TP IR R NS YR B R RERY PREEES, lmm T
F 808 AR e R IR TR T B L AR A e PR B 2 KR S0 WA R, JEORVE
R G E v EH R AT R LR g, T e s i AT 2
PRI NG — FAIREE ISR SRR, RIS RSSO B R
NREREEI AT RIS RS, R RE 2 RE R RN,

) ALER o o A S SR SRR B o0 #r
1. K-mean %547 (Cluster Analysis)

BB HERARU B ZERGEET RS0, ARS8
IRREARNERE, WANMGE—F e, E5E, HRATE SPSS Rt
7 K-mean BBRNHERMERE T, BTG RE, RS LRHHEEE
R BRI TR A EIRY, BT & KR A RIS EAECH RS,
B e e, AN T BREIEAYET (BIANRAIEE R, AR R e R B A f
%) BR, BEESTE KR AL SR ERARE AR, EESTLL 2,
3. 4. 5 1 7 ARG KA AT, AT RS R AR B R B AN TR AR AN
R AISCALHR . AR E IR B RIRYERBL & 75 B AR, 1 2 BEEF RGO, K
R HIEA (86.5%) MEEESER—HH, MHMEFEN MR (135%) Al
AR, WA KRS LIAS R i (RIE 4. £ 3 BEE
RIS, KESSRIEARTRRESTE—RE, (BHRES R REHH, RREE=
TS ALHRRG F ARV Fr A S A B8 SRR AR R R =/ MR, T
BRI 2 g KRS TRHH (RE 5. 7E 4 FREXWS TR, BME
BESE TEIARAYIE TR, BB, HErAE 3 wER R
HIFEEL (LB 6), 7E 5 BEFRAVFATHR, REBSAVERAIBER—E M, &
2EERINHEE —EHRE= TSI TR, NIPREZE T EEMRaEIL
RS — B IFHHRES —EE= T EH LR, E4EERER
i HAEE S 28 TSR HE Y AR, 28 5 BFEMEAI R & UEMILA B 2R (R
7)o MEBANEEERE RN SITRIR S, Br FEEARS, TR F
FERIAURF IR, HAE R Taufa R, R Bt AR Z= £,

AR 2 BEAR e R AYEE 2 BEAHEE 3 BERG RPHIES 3 BEHAVRH
5y, RHEARE, AIEIEMEIEE (2), A (2), BEEE G 1) &
A (2) FEAEH Ay FAEAPE R R (10/16), KJBIERESE UL/
AR T EBE MR R Rg—2E C, D, E BB R BORFTHE A, LABLEEAE B E R
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Bl CrsA
B CFsB
B CcFsc
B CFsD
E i Bl HHTC
o B HHTF
B FrTC B KTC
B FrD W KTD
B FTTF B KTE
FTTG ]
] m}
B HHTB B LLE
o FTTB
HHT B FTTF
[m] LLC
B HHTF (|
m]
]
Cluster 1in 2-clusters Level o Cluster 2 in 2—cluster Level
B 4 #EERNTLE 2 BEESFRIT TR R
(KT: 27T; LL: %#; HHT: B{lE: SK: 7k¥i. CFS: #ilA:
OLPII: #EZEFE_"8h; FTT: &HFH)
BCFS CCFS
EFIT B FIT
'BHHT BEHHT
'BKT B KT
1LL B LL
;OLPII EOLPII
‘ m SK SK
Cluster 1 in 3-clusters Level Cluster 2 in 3-clusters Level

B CFS
B FIT
EHHT
B KT

B LL
HOLPII
mSK

Cluster 3 in 3-clusters Level

[ 5 FEINITE 3 BESF R TAFRIAS R
(ErhgrEsEAas; KT: 27T, LL: % HHT: BIA; SK: 7K¥T;
CFS: fiftiAa; OLPII: #E#Sss ik, FTT: &)
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OCrFs
B HHT
BKT
ELL
‘ZoLPI
WSK

ECFS
BFIT
B HHT
E KT
HILL

B OLPII
mSK

Cluster 2 in 4-clusters Level

OCFs
BOFTT
B HHT
B KT
H LL
OOLPII
mSK

Cluster 3 in 4-clusters Level Cluster 4 in 4-clusters Level

6 FEIMAE 4 REFR VTR R
(EF#HFEBEARY; KT: 27T, LL: %+, HHT: BUFH; SK: &¥i;
CFS: M, OLPIL: #8% &5 —584t; FTT: &HiFW)
FRMUEE, FHOPEE RIEV SRR E LRGSR, AT F 8RR
RELRBETA, T— LA AR A L EE T, &R AR AIR T
AJREAEARFRZE? BiE K-mean BESITE S BRI A SRS #?
K-mean S TTEARI L Hll R 2BUHBEI S FEAEES, ° Burton EE
EREE KA BAREAR L RIEARR -+ ZE TR E R 2EERA ST, T
RANE A ERE FUERCH AR IR A BT R BRI, SRR AT
BT RZHEA, UBEREFEEH, E3 K-mean SITESH LHWRE, £
FHUR— T EEM R RN E R AR, S ETE T R ReER, 55—
HEMET Bt EE M T EE AARRISER, SHERERERS
iR EBLHISR, HAR: B E b - FOR R 2 T B RERRy, BT

9 FERFEETRILES R G E Burton S AR,
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ECFS
FTT
HHT
BKT

| HLL

E OLPII
H SK

B CFS
EFTT
B HHT
BEKT
ELL
EOLPII
mSK

Cluster 1 in 5-clusters Level Cluster 2 in 5-clusters Level

COCEFS OCFS
FTT BFTT
HHT B HHT
KT KT

H LL ELL
OLPII OOLPII
SK SK

Cluster 3 in 5-clusters Level Cluster 4 in 5-clusters Level

OCFS
EFTT
B HHT
EKT
ELL
EOLPI
mSK

Cluster 5 in 5-clusters Level

7 EEINE 5 HERER AT R R
(ErhBrEmkeAs: KT: 3T LL: % HHT: BliR; SK: A4
CFS: fRWlFA: OLPIL: $EmE it FTT: HFH)
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K-mean ST R RIRHR1E, R P B BE bt oA RO L, DA R B AR 5 7R A
=EM,

2. BE9#r (Factor Analysis)

RBSITEA LIERFR AT S (AR P A IR E B AR, R
B, WHEFEENRAOMERSERZMIR TR, ERRES VKA,
DU R BRI S, KR, RE— PSRRI AERGER SR
BT K A ROVTRERAR R B R T E, EEE— P REaERITNE
HIREYIREL R B o3 LRV R E L P B U L BB T R B Sy Bk, I T RZR 5
MIALE B HAE R, TGRSR, EYHEBES NIRRT A S AR
B, BT K FEMAFEAER—FE, 5—REETHRERER (RE 8),
IH BN R YDA R o R R B ] DA A3 B R, 1T B ERrE B AR
M8, IS REE T a8 RSP E A S R, ok, 18 ILER A
RSB, EHS IECGRSERE. HEME, —EBRRRS A
W AR —BE, BRFERE SRR E MR, B T HE e
HHEE 11 280 e AR FUR TR A2 f . 1T 46 EE 1 J8iRE nTRE & 2K B [F] —Hi 2,
HEREAE (EkafE) GrERme, 1ESGEEXE., &LiEEeE
AR S &8, HEMEHERSR,

{LESTERMB RS IR R ITRER, BE RO B K-mean KIS H7H E 1K
BEAEML, BIERE (RE 9) . TR EAS R =ERZFREE, fT—ER
B EEREYIE R S IR SR S TG AR, —RRRER S F 28R B B A

4 /\
_g X g 4 TYPE
g g 3 e
8 2 ¢,
£ & 2 “H
£5 & .
L (0]
= 14 = 1
o [} [}
151 151 +
2 3 o 5 * D
8 04 . " a 5 0 e
& aog n 8" = g T +C
=4 a =
8 —].fa ® é > B
& L 80100120 @ A

g 60

2 T T T RE GR 0 -1 2 0 20 40

-2 =] 0 1 2 £ HEQLz

actoy
Or an alyg SC(”@ 2
REGR factor score 2 for analysis 1 L]

8  MERVIRHE ST HIRI SR MG R
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5 4 Type § Site
& * 5
=3 ) = SK
» °
s 2 v £
2 g M % E 2 OLP
8 5
71 + gt 5
E 90 ot E & LL
= s vy B
L -l D i *xr
~ [
"
kR + 5 e ® HET
0 ;
GR facy 23 2 -l ACtor S_co‘e B FIT
ore e sore 3 QR EEGS
fore *p &
£ CES

& 9 ALERICIRAR B HIRFR TG R

BRI, BEME R, S—AlEs T REANER REARDUL
A, NGB AR, BRI R e T~k E IR A S
AR EERL R AR —— B K-mean BESITTE 4 BMER RS ITH, #F
R IREE S R AL IR A H, B AR R

e VIR BB TCRML RS, ERFRITRIER T, #EH
T F 55 R A B = R AR R TR PR ZE, THERAA 2 HUAR
A (BRT P HOK B IR EESE BRI ) B RSB, EAEEUER, 15
BEMERRE,

3. Z2 9% (Discriminant Analysis)

EEOMEAR FREN. STTERARP RS EEARAER, |
AR FEE TR ST AR B EA RS RE, MRt B e R E T Hg
M, FiLETREIBI K-mean 7347, 1F 2 ERERGTHAESS HIEE
1R, EPEET 87T%MEAR, HAKEERHESZNEAN, W, HMth
BEITIE 4 8 5 BMERXRWSHT, 5 KEBEES Bk S8R g
BRI HZR, BUR T EHEEMEARNERME, BRE T EE—P IR
i, EBEILRG AR S BRI ZE RS igeEE FEERRI T, 434
BEERRTRIE R AR =S G R E R b, &k, BRI ETIA rE
B, PEERSTIER, BARREZKRE R —ME, F—tEh, HEMRES
EAE MM ER? SEEHEUEMHERRR L ZR? SR AR Rt 5k 3
10, 11, 12 8213,
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Canonical Discriminant Functions

25

6
‘D o
4 Oolopo O
a @K.DD CLASS
- tE 8 u Group Centroids
24 oo @ b G
C 7 KHL
0l 6 AN
" 6 5 Y&k
LA n
29 A AW s a4 BT
N a
N 2 8. 8 3 fRflild
5§ 4 :
5 2 FH{FH
f e
Z -6 - . ' 5 1 G
6 4 2 0 2 4 6 8 10 12
Function 1
b. 89.6% of original grouped cases correctly classified.
c. 85.0% of cross-validated grouped cases correctly classified.
B 10 BRAZK HAFREIE AR TRE R
Canonical Discriminant Functions
4
*
<]
# < CLASS
2 48 \1&] B Group Centroids
N . aa:;z:az’gaé 7 GiEm
B 6 FA
04 *%R 6 5 EXHE
X % | =
: ;’3% “ ¢ 4 DAl
o~ 2 . * 3 CHl
5 XN
g %, 2 B
c -4
L 3 . . ® 1 AN
-4 2 0 2 4 6 8 10
Function 1

47.4% of original grouped cases correctly classified

M 11 2 B & AN FREAL R AR = ST 2R
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Canonical Discriminant Functions

3
2-
2 i N
2 3 &
14 o
5 |
B
0 . A CLASS
5 A B Group Centroids
4
=il . . ® s 5 EH
2 " « &

o = = 4 . 4 4 DR
g 2 4a
= 3 Cham
1]
[ o A
£ 3] x| , , , * 2 BER

6 -4 E 0 2 4

Function 1

b. 82.0% of original grouped cases correctly classified.
¢. 58.0% of cross-validated grouped cases correctly classified.

12 BEEE e — LA R R B A 2= R e R

Canonical Discriminant Functions

3 2
27 CLASS
1 4 B Group Centroids
7 Gl
04 6 ]
L 6 Figm
1 5 EZfl
* 4 DA
_2.
N 4.3 Cml
{ en)
e i34 - -
B 9 2 B
{ o
T -4 a1 AR
4 2 2 4
Function 1

a. 52.0% of original grouped cases correctly classified.

13 g =/ TSI REA Y AR AN 2= S A R
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# 3 BRI R SACHR ZE R TRER

Tests of Equality of Group Means

Wilks’ .
Lambda F df1l df2 Sig.
AL .838 33.003 1 171 .000
BA 974 4.616 1 171 .033
CA .964 6.361 1 171 .013
FE 973 4.679 1 171 .032
K .993 1.237 1 171 .268
MG .812 39.521 1 171 .000
MN .966 6.009 1 171 015
NA 916 15.755 1 171 .000
P .966 5.987 1 171 015
SR 985 2.583 1 171 110
TI 957 7.595 1 171 .006
ZN 984 2.708 1 171 102
Test Results
Box's M 935.964
F Approx. 10.838
dfl 78
df2 30119.856
Sig. .000
Tests null hypothesis of equal population covariance matrices.
Classification Results”®
Predicted Group
Membership
CLASS 1 2 Total
Original Count 1 40 10 50
2 4 119 123
% 1 80.0 20.0 100.0
2 3.3 96.7 100.0
Cross-validated?® Count 1 39 11 50
2 5 118 123
9% 1 78.0 22.0 100.0
2 4.1 95.9 100.0

27

a. Cross validation is done only for those cases in the analysis. In cross validation, each case is

classified by the functions derived from all cases other than that case.

b. 91.9% of original grouped cases correctly classified.
c. 90.8% of cross-validated grouped cases correctly classified.

1 g e (el 20 IBRAE = /PUsC{til
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R IERSMBBRBTR, REATFESGIANESR, BEZFEZENAR
(Box’s M test, F=10.838, F level =0.001) , 2R B #8 & 55 ~ LB,
¥ EE 80%HIIEMENE . HBSE= TS BEAREAR, S8 LA EE 96.7%
RITEREME, 7RE], TR E ARSI R, HAEEHFREREN
g EERANE, B ERERNESENREE, ESBIBRRE R
XACHARIE A BARR IR PR R (BNBERFENIRRI RAY) . & 10 ISR T
RESTEEAEARE, KA EHENER, WrgES xR, Ha
FERIEREME S 89.6% . MM AIE RIE H, 2K B R BRI E S B B E KR,
i B S A A AR TR B, B 11, 12, 13 ERMALS MR A 588 ity
RS ST LIERSATE R A R DU S IS, £ T (8
BB, FRRH AR BN R B E RS, BB R, B
T 4T AR BIEREE, i 2, WEERERE/RIMENERRES ZMR
ARZEIRE Fr MR, R B B8R, ERKREREARNE S B RE,
MBS EHAEIR S FAZR, SR AT T 517 K-mean 7ERTRAIHT
rh ik 2 B AR R M il b — B R AT R ] 11 R, 2K B S SR AR,
SAmBEMEMAREER K, £58 TR L, BRAMRESUERERES
B e T, HASSRER, 5 AR (B VR & 4R 1Y) B
ﬁ,E%EETH%@ALEﬁ%EW AR A I (R BA B, HARAY IERE T

F 82%. IAERATHE 12 1, SHEI AR B B SR S E A AR
A BAZR, NOCARRBAFIENGE ., BRE= T L%, B 52%RIIERENE, BR
USRI RIRVEERL b, BEE =R BT HEE, B/ 13 HEAR S
ER TEERS,

F. b LS A

i E e Fr BEARE RERVIRE R AT . SRV ERIRIR 0. ARk
BRSO, ALRTRMRERSH K-mean BEST. ARSTHEZERSTE
SRER, FIER A — LR o P AR AL EE R IEURIRIE, BT, DU BARRAR
GRS EE A _ LA, EFREED, EERTRESESULE] (BEe%E
eSS EH]) IR R R ETE R SR ROR A EVE . RIEEE, B
BHORERN, BEERABEEBE L, REMERN, 115, ZRYHE{ 2
JE AT, BRI A TR 2 IR A R
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HHIOATRE SRR T — Lo B £ IR0} e B 2% SUE Bl <5 5 TEAH BA T A R
BN B, LETHMEHSH K-mean ESITTER, BRMOEERE
R, TR ERRAR K ERATERELE, Bl 88, RRS
T2 TADIRIRER, Tt —#G R ol s REEY) AT R AL SRR A  #a
RIRREL, RERDFE A BB AR R ) —— B R bR B e B va SR Al
1 Y/ INE T PRI VR S . (BRSSO AR AL, &, B
FEAOANINA ., SEE S | B SR EE, (DR EIR—HR,
BEERTRTR A AR T BRI BU B 4SS TE U BRI AT S 3 T 4K
AT M, T BB E R E R B PR AR P R SR R A
ROMLRRVRIE INE & FAREIR? BOR bR RV fe o] i 2 P I RS R PR oK
(Flana A REAERERYEETE)? 1A, SREY S TRRERIES T3
P FORIEE R AR H [ — s, bR, (HRE (WYt ARAINEEARmE A
NEl, LR B A S AT RE ORI R . P 2R AT T SRR i i R
MREI T, FREREIESR,

Sah, BT R K-mean 2 #2 3 5@ RS HTERERFR ST,
B/ ER S AR, RS EERAS FRERAE (B8RSR
HETEZH, 85, B B, CRRESEZ, . STRRRE, BEY
ML S ERCHARO MBS BRNROGE) . KERBEVIOTAT ZHARE
R, FEMARSEREVANCEROEYE, MEEEHMNET G EHE
REFTRHE, IR ENARNGEROEY, h—AEERTHE
RABE I E B, R AR, AR — iy 354 AR
RSt @RI E A MER A A R 2 IR = VIS L&
HEA, BURRIENESEHIRFE S SRR R, BREHIATAIRY (FEREREME, &
EEE, BARRREADN, BEEARERN L) E5, OFBERKRE
BEFE, B FERERFERERESMM, FUNEEERE, BERSERARER
HEB AR, BREERERFE I HTIRAY? FEREMREIRE T, EF
FIERPE g5 | A T EH? EEAE R R R & A 2 5 B A BN R TR AT?
B B R H R R AR HREREORAE B, R ERIRE
HRERAHESEA, RAEFERIMTIA? AR E S — R TR
R, AR —ERERVRE, EHERERMA? RERENEEET,
R & AR LS SR R ? L EE EE R R B R AEE,
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The Application of Chemical Compositional
Analysis in Archaeological Ceramics:
A Case Study in Kenting Area

Maa-ling Chen
Department of Anthvopology
National Taiwan University

The related questions of the organization of craft production, social

interaction, local exchange, interregional and long-term social-political affil-
iation, regional trade and social boundaries have become major interests for
archaeologists in recent years. All these approaches would benefit from the
compositional analysis of ceramics. In general, the selection and processing
of raw materials of ceramics are directly reflected in their compositional
data. Compositional analysis distinguishes among sources of raw materials
used in pottery manufacturing. Therefore, it helps to recognize which
resources were exploited locally and which non-locally, thereby allowing re-
construction of the organization of production and even the identification of
some forms of exchange from which raw materials were procured. More-
over, the composition of ceramic paste is in part determined by cultural prac-
tices. Therefore, the composition of ceramics does not just indicate the
sources of their specific unprocessed geological raw materials , but also
reflects the human behaviors involved in paste preparation, mixing of clays,
choice of temper, and firing conditions. The purpose of this research project
is to apply the acid-extraction chemical method, complemented by a thin-
section petrographic study, to the compositional analyses of certain local
ceramic collections (mainly from several sites in the southern Taiwan area).
The results present the raw materials used in the ceramic manufactures of
two cultural traditions (O-laun-pi Phase Il and Phase I[I-IV) that temporally
overlapped. These raw materials came from the same sources but were
manufactured in different ways. Particularly, the people of O-laun-pi Phase
III-IV procured certain materials to make their pots from either local
sources or from somewhere in east Taiwan. The results also indicate pos-
sible variation in terms of manufacturing technique among sites of the same
cultural tradition.

Keywords: archaeological ceramics, compositional analysis,

acid-extraction method, petrographic analysis, Kenting area




