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Provenance Study of Ceramics found at )
Laem Pho in Chaiya, Thailand
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A large quantity of Chinese ceramics were found on the coast of Laem Pho, the abandoned
seaport town near Chaiya, Thailand. Chinese white porcelain, Yue ware and Changsha painted
ware from the Tang period are all well known finds from this site, and suggest that the
most activé period of the port was the ninth and tenth centuries. Coarse glazed ware,
probably from Guangdong province, which must have been very popular because of the vast
quantity of surface finds from this and other related sites, has received little study.
Eighteen samples, SAL-1 to SAL-18, were archaeologically examined and nine samples were
scientifically analyzed.

Four samples, SAL-2,4,5 and 6 were studied for the mineral compositions of ceramic
fabric under a microscope, but no differentiating characteristics were found. Minerals
isolafed by X-ray diffraction are shown in Table 2. SAL-1 has higher contents of mullite
and cristobalite than the other samples, showing a higher firing temperature.'This along
with visual characteristic place its production in the Ding ware kilns, in Hebei province,
China. Trace element contents determined by INAA are given in table 3. As there is no
data for trace elements of the ceramic fabric of Ding and Xing ware sherds from the Tang
period, the place of production of SAL-1 can not be determined at the present. No data for
the trace elements of sherds produced in Guangdong province can be found to compare to
those of SAL-4,5,6,7,8 and 9, but each sample was attributed to a specific kiln relying on
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archaeological observation and cluster analysis. For SAL-2 and 3, which are supposed to be
from the Changsha and Yue kilns respectively, there is no suitable data for comparison.
Chemical composition of the glazes are shown in Table 4. They all belong to alkali-1ime
glaze group, and no lead glaze was found.
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Figure 1 Location of Laem Phe at Chaiya, Thailand showing kiln sites in Guandong, China
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ENRDIEL, MRIEMELEMTH 2, BILERM FenggangZHi CREMERI D b SVEE TR
Xh., HereenfizHBEHKELND, BAND S,

LEBOERZEROVWS 02 Hh MR, 57V —F B2 48 L T\ 3 [Ho 1990],
HWEE, B2, YangganZE,| HEAZE, REHEBEEZETH 3, BEZORFEIREAD D 28 T,
NHIEEREZOHREL . SECERRZOEME21D 5. HHEOHBICIIOZE40-50cn, &
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5o BERRIPRBEAMELEET, REESEBIES. .

10 (SAL-9) AHRAHILABOFLEEI L IHHAZOBMEERH, RHMIRKETPPKE, Ml
BRETHRTXST. OBHISEFHNT TRATRRNND . EISER. W& ES TEo BT
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%3, BOFSME. ABRRBIFESRVWEAMNESh, ERE-HEIHhH 5, N &R,

12 (SAL-8) LEHEBLEZEOKEBRMESE, RMWIEKETPLPEE, HOoOKMH ., AAERE
IRERMAIN S, BRICABROBERNRDTMCREL 5,

13 (SAL-T) EHRABLBZOREMESESH. RMBRIEKRATYPPRE, MIRKEETHNIEE
ADD b, BESITERH. #HEN,

4 FHESHRLTHRES 3VIEBEE, SMHEELLLOKREMMEE, RMEIBRKETPOPRE,
RBEKGETHNINEALND 3, BERIEMN. BHEN,

15 KEESHLTERED 2VWREEE, SMHEESLOKEMESRE, RMIIKABTOPEE, M
KEETHIEBEANRD 5, ERH TEE,. REEHS . A,

16 FEAKTITHRES 3 VRHEE, SMEEBL L ORKEMBRBEONSE. BHBHKETLRK
B, SVWEOOM OBBE. MEELALHTFEL TV A, AAKRKREBTHISEADS S
A E S, OEBETcRBalEIIEIhs, AGREMTHIH, RFELLONME
5 AR, _
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%, WEROHIZARH,

Table 1 Analyzed samples from Laem Pho with estimated provenance

SAL-1(5) White porcelain bowl, Ding or Xing ware, Hebei province

SAL-2(4) Green glazed bowl, Yue ware, Zhejiang province

SAL-3(1) Green and brown painted bowl, Changsha ware, Hunan province

SAL-4(8) Ash green glazed bowl, Xinhui or Longtousha ware, Guangdong province
SAL-5(7) . Ash green glazed bowl, Meixian ware, Guangdong province

SAL-6(8) Blue glazed bowl, Meixian ware, Guangdong province

SAL-7(13) Ash yellow glazed jar, Heshan ware, Guangdong province

SAL-8(12) Ash yellow glazed jar, Heshan ware, Guangdong province

SAL-9(10) Iron brown glazed bowl, Xinhui or Fengkai ware, Guangdong province‘

LHAEBROBERBEEOETH S, HORRE LFMICIMBENTHELND 5, KEMELL
b EMOFHP KM EELT 3 bONRE W, BRI LTSENEL VL, FHMIKERKS
£< . MoHRE ORBINE LV, T HREREENARORETH L D FEVA. oMKOEE
LRAULBETHIIERE S, BOEIR. —BONEFBAOESNZOMIc. EVEORNRI>LHE
HOPEFERMFLPDPEREEORORFNTE,. dH50VEEFND B, JOEiFSpouted pitchers
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Plate 1 Samples for Analysis from Laem Pho, Thailand
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Plate 2 Samples for Analysis from Laem Pho, Thailand
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Plate 3 Samples for Analysis from Laem Pho, Thailand

—175—



Plate 4 Samples for Analysis from Laem Pho, Thailand
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Figure 2 Samples for Analysis from Laem Pho, Thailand
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Figure 3 Samples for Analysis from Laem Pho, Thailand
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Figure 4 Samples for Analysis from Laem Pho. Thailand
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Xk, EORPES EEBLELO L. BEAFVTWERT T S, HRRELELT 30T,
T CIAE R & KBS LV,

CCTEBLAEERE VTR ORARNBEE, SHELL DTS 5. HRBPEMNFEI X 5017
PEHORELBEWHBEOREIC L RV, X0 RMISEMMENTIRICE S LA/ NS,

V. £ 5

FHOEL EHEE2EA L. FTECBRTRBEMLTVENS, b L bBLAEIXATVS
Si0:%Al.0; BEEAHAVWTEMEHEET I I ERELVWEANRE L, LML, DITHEENEENS
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D. ZRTHEBE Ly 2 26408, T v 71 T ZMP3 & THAZETFHHTRIGA Mark 1 T 3,
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FEMOMWIE LTV 2 RMOFEWMREEN L Tuhid. BEoRENTEICE 3. SEOER IS
WTik, RBETEZ 38NN RELT VLD, BEEANSILLRTETHNTH 5, ARO0ER IR, AX
DA i g 2 R T ERE LSRR ST h - T, _

SAL-2i vV NEOM IR EBETH 5, <P v 7 ARASRET, MRELTHAESHERENESE
KBETX3, BREEAREZRL. ImBENMN A LUTORBRESEREBDLDIIBLDLTHCELE
ER-I

SAL-4{1/3~1/5mn X 0°1/20~1/40m¥ 4 REEORENS B EET 3 HNDEOK L 0E
BChBo b v 2 REHS RAATH Bo AHEUNOEEMGEIERLL 5BV, Sk, HHRIZE
X cImAKBEEOLObEEThD, /2. ImABEOBREEEREELI 25 0BIELET 24,
MNATHIEDEHOEERRETH 5, 2CEYBIEAREET 5,

SAL-53 B AKICIISAL-4 L ERTH 5, BT AEBERZIVE S THAH, BREFEIUTW S,
¥, HEOLBHMHASHEGRERETKEEL TWVWS, SAL-4LENT, PRI sE VX
3ICbRX 5,

SAL-8i3 B AMICIISAL-4 L EBTH 52, AEBIEPPAR->THD., LPPREVEKSTH
5, CORTE. SALSIfiT W3, EFMIZ LI 5, SAL-4,5,8EALCTH 5,

V-2. £ XEDOH

SAL-10h S 90 BEHIRO R MO XREFBRECLIIMELRE. R20LEBHTH 5,
BRERHISRAE. LS54 b 2V RIS A PP OEYERIBEI NG -7, KRAVREEH
W Eid, 2OoNBEED FCMBIhTREANEELIZ), dVIEENKLcd b EEAN
BELTOWENI-IEEZRLTWVWS,

LSA POE—2 R RTOBHIEODVWIRDShT, Ok, WTFhogRb LS
950°CLA E1120CUFicm#ia hi- 2 EL1 o0 3, —BICLTA PRI TEYOSEBERIC K D ERK
TE500. LS54 FOLAROESRIMBRIOEIELILS, SAL-1G LS A POERS S - & HEHE
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THD, MOBRCREANEIETZ 30, SAL-liclhxT/HhE W,

SAL-1ICBRE R EDOLND 2 VA MNSA PELSA PO -2 3, M1 EWOSEBERICX D &
BL7bDTHD, AREOE—I7P/PNI GEBROI-DICHEMUBHDTVWAIEERLTVWEI L
o, 1200CL LOFGVWERETHERI WD EEI SN S,

SAL-1LIA I 2 VR MNS AL VO — 7 BBEZHE XN 7-SAL-4,5,6,7,8,%lc>oWTAH B E. AS5A b
OEBOBENSAL-1EENTRIBIZADBWI ENS, THS5DZ Y XMS A MRHED EEEE
TEEELTVWEbDEEZ NS, 2 URA IS A NOBLEOEE,OA S L. [HESAL-1, I
SAL-2,3. I¥ESAL-7,8. IVHESAL-4,5,6,92 384 32 ENTX 5,

Table 2 Analytical results of fabrics from Laem Pho by X-ray diffraction

Quartzf 3 Cristobalitefyzins{h Mulliter5{} FeldsparEH

SAL-1 1.00 - 0.41 1.05 *
SAL-2 1.00 * 0.05 %
SAL-3 1.00 * 0.05 *
SAL-4 1.00 0.23 0.13 *
SAL-5 1.00 0.35 .0.12 *
SAL-6 1.00 0.25 0.13 *
SAL-7 1.00 .0.07 0.13 *
SAL-8 1.00 0.02 0.19 *
SAL-9 1.00 0.38 0.12 *

BRBERDO ORI L GROBRBRE -2 21.00L Lkl 20RENOBER
ﬁtc‘_ 7 @ﬁgﬂfn%i—\“g—o * bi#ﬂj'@-fo

V-3. EHOYERDOEERE
KHMEEINTVWIRERS 2. YHARFORTHF LA TERE P FRE LS HH (Instrumen-
tal neutron activation analysis)ic kD EEB ULz FOERRIRICRLI-EBOTH S, BHD

HEOEERERERELXESRO 2 L[ 2EM 1991],

Table 3 Trace Elements determined by INAA in the fabrics from Laem Pho
(ppm exept for Na and Fe expressed in %)

Na(%) Fe(%) Rb Cs La Ce Sm Eu Lu Th Hf Co Se
SAL-1 0.46 0.48 80 1.4 25 41 3.0 0.53 - 25 8.4 3.3 1.7
SAL-2 0.67 1.44 100 7.9 70 110 11 1.5 - 22 10 4.9 11
SAL-3 0.09 1.63 60 13 50 82 7.7 1.3 - 23 12 3.5 11
SAL-4 0.21 0.54 40 5.3 15 26 2.1 0.3 - 11 14 2.8 8.8
SAL-5 0.03 0.77 40 6.2 31 59 4.4 0.56 - 23 15 3.1 8.6
SAL-6 0.07 1.25 50 7.9 37 72 5.2 0.71 - 23 17 4.3 9.8
SAL-7 0.09 1.35 90 13 29 52 3.9 0.63 - 20 12 6.8 12
SAL-8 0.17 1.7%3 110 16 36 56 4.5 0.58 - 24 14 6.5 13
SAL-9 0.08 0.90 60 8.3 30 49 4.2 0.33 - 24 13 3.2 11

NFF o LLUREBOREICLDAETEL I - 1,
PEEHINHA O VSR T RO WHR EAWERZEE&ETHIE., onEHoE#Z2#EET 3 2 &M

TX 3, SAL-13EE. ME, BREZECCOERILLFOMEIHETZ 20T, MBERLBVWAEELE
REOHBEMERIEBT 5, FERENHE LERZE/NBEL LR O 0RO OFY
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fE[ZRE 19941, EREEH LR ORMOST OFHEIZRE 19871TH 5., MEERDBLSE
WEHEZR . ARESEN . BRBREFTH 5, ‘

Table 4 Trace. elements determined by INAA in the fabrics from Gongxian and Ding
(ppm exept for Na and Fe expressed in %)

Na Fe Rb Cs La Ce Sm Eu Lu Th Hf Co Se
EEEZ 0.31 0.91 65 5.1 78 155 8.9 1.3 0.48 28 11 6 18
JbkeEE 0.39 0.33 8 5.1 10 20 1.7 0.36 0.13 T 2.7 1.4 5.5
SAL-1 0.46 0.48 80 1.4 25 41 3.0 0.53 - 25 8.4 3.3 T.7

SAL-1 L ERBEE tREZEOS/INELZLET 3 L, SAL-IGERZEREEL D bILREZITEL,
feii Uy ZHSWH SEMERET 3ICR. BROEBELHBZEONTE L OLBKHENS SITHET
H5bo

SAL-2ic oW TR, EDEMTERBRORELEHRHLROASIRENRT VD, HET 3 I ENT
XV, 753X —Aicihid. AREEOHKBOLNHhEDZBHGNREEL TV S,

SAL-3jc oW Tid, MEOERLIE., LESH. ERHBSOoERH IR oRBOMBTR SN
(. B. B, & 1992]0FHETH 35, FITHY EFohicxHid. Y, La, Ce, Pr, Nd, Sm,
Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, LuTdk 3/, SAL-3L B CTZ 3 nRLZ T EEY L TiELEd, &«
L. hETOMERICPE(SRABEEE S A<REANEICLIZb0 T, BERBFATLELRY
%0 k7. HMEOHELE T X B0, MR TN EMLELZEZI SN, ChoZHET B L.
BEORENTEHRHICSAL-30EHAHET 22 ERBE LWL,

Table 5 Trace elements determined by ICP in the fabrics from Yue kiln

La Ce Sm Eu Lu (ppm)
=T 34.87 110.33 5.25 0.93 0.33
B LE 36.31 115.62 5.98 0.95 0.36
HzE bk 40.15 143.54 6.04 0.96 0.34
SAL~3 50 82 7.7 1.3 -

AHEAERZEHFHLTSOBEBELRSMERN T VWD, SAL-40 590 R I BN TE RV,
SAL-4/n 5SAL-9D B KS 2 A 5 & ABSAL-4,5,6,92 B#SAL-T,80 2 icabhh 5. AIXE.
A B 3RbH140-60ppm, CsAH5-8ppmizf L. B #f ZRbAY90-110ppm, CsA313-16ppm& B & NS ZEAH 5
o, AUCLEESNTOEHOBRVWERLTWVWEXITH S, ABOUI TR, SAL-4RZ DD
5,6,9L /b LENRD B, HlZIE. Rb, Cs, La, Ce, Sm, Eu, ThIZ EHDPR/NI WV, LR ->T, AR
bE-oKRIUEHTRIEVWEEETZ 5,

. BESAL-T,8lcoWVWTl. ZURMNSA FOERENE D 47 < (Table 2), BERAE
EMMEWC EERLTEY., BEBRS LIBATEMORLEZ I LOFEHICEEEITH S, L.
SAL-T,8R3 AKX HFOONBMTHY . thoRITERTZVWThE/NITBHWTD 5, HL?WT@&E%
bHVEZIHS, BREEOENEMOEVWERTEEWIALAI LB TELEWVWLES S,

FKICEODVWTI TR —BHEZTV. ZORBERIERR Lic,. Thickhid, 5, 6@3E<HU
ZEHOTE®ENRS D, FHRIINEL . —DOEEEDS, 1,8 E B UEHORESERDD . —
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OBEES, IO DZODOHEBENTVEOT, EHRANOHOEHOBITHA 5,

SAL5 SAL6 SAL9 SAL3 SALT SAL8 SAL4 SAL1 SAL2

N

I

Figure 5 Cluster analysis of ceramic fabrics from Laem Pho

VI. 1 ¥ &

HEXBAIC L B &, SAL- LG AV 20 LR EZ W, LHERBRIEHEFROERE SOHBOD
F—4[2 1985] LK d 5 L. BHEE. BR. X, . MRodbc], EXHLEZBAINVVY
LREZEVWETH- L HHEMUL TV S,

SAL-2,3,4,5,6,7,8, 93 GIKMTH b, $ificlkisvw, EAHRIFELLTHTH %, SAL-3DER
BREACLIEBDTH S,

‘Table 6 Chemical compositions (%) of glazes from Laem Pho determined by
X-ray fluorescence analysis

Al
Y
o

NazO MgO A1203 SIOZ PzOs Kzo Ti02 MnO FE3203 Cu
SAL.1 0.5 2.1 15.0 173.1 0.7 1.3 6.5 0.05 0.1 0.7 -
SAL.2 0.4 2.2 11.7 83.0 1.3 2.2 15.2 0.5 0.5 2.9 -
SAL.3 #Jk&E%h 0.2 2.1 13.1 62.1 1.2 2.1 14.3 0.6 0.5 3.1 0.07
SAL.3 Browng 0.2 2.2 12,5 545 1.3 1.7 13.8 0.7 0.5 12.3 0.3
SAL.3 Green¥ 0.4 2.3 12.2 56.8 1.4 2.2 15.6 0.6 0.4 3.1 5.0
SAL.4 0.6 2.8 15.1 170.3 1.2 1.3 6.5 0.6 0.1 1.5 -
SAL.5 0.3 1.7 15.6 64.1 0.5 2.8 11.8 0.6 0.2 2.4 -
SAL.6 0.3 1.4 12.39 65.2 0.5 3.8 14.0 0.1 0.5 1.4 -
SAL.7 6.4 2.3 12.3 61.8 1.3 1.9 16.2 0.5 0.3 3.0 -
SAL.8 0.5 2.6 14.9 55,5 1.7 2.8 17.0 0.6 0.2 3.2 -
SAL.S 0.4 2.2 15.3 66.9 0.5 2.8 4.6 0.6 0.05 6.8 -

ZOETIR.058 FORBDAERLIZ,

ERFKEMEHLRE ZOMBKEHOMAITARERI ATV 3 [BEEAR. BI#H 1992], zhic
ShiZ, HME, HRE. EVDE, BE, BNEREHLOHELAFMEIKBET 3L, HIEEWNEN
+ RO EFEMIZFe.05 LCa0MNE - & bW, Fer0: DR WD EKVWRBILLE S, BILEHRL
HOBERIC2Ca0NI8% EETHh TV B,

Vi. meim
FHREEHEELUALSTERNNEREETH 200, T3 THAREOHBORR TS 30 HHET
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bbb, REBEEEL-EHRABRNBEICE > TW S0 OHIRICHE LA, Fhidsairiic
o THHBT 2LENTETH > /co BEFHUBHICLI0BLARMENATICL BT —5 T,
FUR—BIREFEELALEFRZEAEEOVWL D2OOHIRICHET 2 LLUETH B 2 EHHBAL
oo TOSb, AEZAEERICHMAZT L CERHEE LAAKRIMIE. EHEE LR M ALLEOHHMIR T
HEINTOWAREEND %, BERIBEETIHENTHD . iLOBERLINEDL > oINS
DRELFHERTH 3, L. EHFZHEBREOWT - O0BUEN,SH 5L, BELLERNIIE
HEOHE L HIROBFE TH > T N FLALBOBMBTH ZHHEHIARK TR LVWEIED
s,

-0 L VI BRE. BE7 V7 ELATVTHBLRBEEZELCUHIC I L TERLERB 2T
WD R TH S, R—GHhSHET 2HBHRE. DEO5HLREYFELS V NEZEIZERO
MEBABIMEACEINLEESTH S, BRALTSREBELSBVWEHOEYNRERL TWRETT
bb. T LEHMETRAEINLKEOPFLMEREELHEE T IWMEB L PO L LIMPRMO
S ER. SBROEBEMAELBLEEEHECEI 2BBENREVTH A,

#HE SWENEZRUESEI-HEAEE KR, BXUTEXEZEEI N Dr. Nicole Coolidge
Rousmaniere, School of world Art Studies and Museology, University of East Angliajc @&,
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