AITA Y - ~q )y VP ORI SE

S&8: Japanese

HhRE

~EH:2017-10-03

*F—7— K (Ja):

*—7— K (En):

ERE: e~ K, EX, IBIR, BiR, Z=, &5, B, &%,
LIy, — %

X—=)L7 KL R:

=

http://hdl.handle.net/2297/1564




Bulletin of Archaeology, The University of Kanazawa, Vol. 22, 1995

AT A o ~q )y HIEEBORZNHRE

Technical Study of the Ceramics
from Hairidj in Yemen
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BiE EEY, g —#Y, keRETY

SASAKI Tatsuo®, KOEZUKA Takayasu®, NINOMIYA Shuji®,
SHIRAHATA Hiroshi®, YAMASAKI Kazuo”, SASAKI Hanae®

The abandonéd seaport of Hairidj is located on the mouth of Wadi Masilah, Hadramawt in
Yemen. Local and trade ceramics dating from the 15th to 16th centuries were collected
from the surface of the site. Thirteen sherds were selected for technical study in order
to locate their provenance and isolate special characteristics.

Trace elements in the fabric of the ceramic were determined by instrumental neutron
activation analysis using a nuclear reactor, TRIGA Mark ||, at Rikyo University, Tokyo.
The results obtained are given in Table 2, and a dendrogram based on the results of the
cluster analysis is shown in Figure 4. The samples SAHJ-3,4,7,8 and 9 appear to have been
produced locally in Yemen. SAHJ-5 typologically can be linked to ceramics produced on
Soqotra island, Yemen. Samples SAHJ-6,10,11,12 and 13 don not belong to the same group and
were possibly not produced in Yemen. It is not clear whether SAHJ-1 and 2 were made in
- Yemen or not.

The results of X-ray diffraction of the ceramic fabric are given in Table 3. Mullite
was found in SAHJ-11,12 and 13 indicating a higher firing temperature.

Chemical composition of the glazes determined by X-ray fluorescence analysis are given
in Table 4. They are all alkali-lime glazes except for SAHJ-3. SAHJ-5,6,7,8 and 9, which
are unglazed earthenware. The glaze of SAHJ-3 contains a large amount of lead and tin, and
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X-ray diffraction of the glazes showed the presence of PbSnO;, which calculated from the
Pb0O content is about 74%. Yellow glazes containing a large amount of PbSnOs; were also
found in the sherds from A'Ali and Julfar sites, SAA-2 and SAJ-5, but the lead isotope
ratios of those three glazes do not match, indicating different sources of lead. The lead
isotope ratios of the glazes, SAHJ-1,2,3 and 4 are given in Table 5. All those ratios do
not match with the data of the Iranian ores and bronze objects, reported by Brill et al.
Two examples of lead isotope ratios from glazes collected at sites along the Red Sea coast
in Yemen were reported by Mason et al., but this data do not match with the lead isotope
ratios from Hairidj, and this suggests different sources of lead ores.

| . HEBEW

KHE, AT A VHEROA v FERIMEBYT 214 X5 — LBROEBETER. ~1 Vv VRE
MEERICSENIBEBEXRLTEZHE L BENHAOBETH 5. N1 Vv VEBRZ, 112X
BARDTIY « NFey 52y AV NERESHERERIZDD, ¥4 7y POHWEHETE S, 2
THERHLABEHR, oV TAERFEZL LB FA Y ABZEEEDr. BVogtHARELLBDTH %,
ZOBEOEHOBERIBE XL TV 5 [Vogt,B. 1993], HMFER &L LTHWABRRIR, 122 V&
HTREOHTAB T, kAR CFEINLBEERO—HThHd, TSETHEA v FHEIREHIBOH
BHBHIOHT T IRRUBEHEENTH AEEB . EMCHRARREL TRHBLETERNZ L,
X EHGICET LS BT 3 0REROK S 28R 5 TWw 5 /¥ [Sasaki, Ninomiya, Koezuka,
Yamasakifth 1992,93,94, Masonff 1988,89,92]. b SEEHRAEHIT oL k0 b, ERHHEERO
HAELBNAVEBOFHNTH %,

. HEBFOBME

19934117, 2 KRR A =2 VEHBOHFUE2EB T, A2 VERNOA V FERRBIKIBI A X5 —
LEROEWHEENI-ELAK 1994], 205bD—oN4 )y VEHBRBEEOER Y1 7y PO
FHokmOHERICAE T 3, LBEFENLSTY « ANKITD MAEMOT S ETHICESHBLOBHT
»3, EHhdE. HAT VT, Y VOERIMIZIETH S, BREIFEHT, 7 PRAVESHSHMES
P 1 400miE & /NG HIAE D 4. BHIOEIZ50-100ME & T, LEWIETIEEEL K 5. K& DB
EBRONSBHANREZRCEL TV Y. GREFESEALRICER I > TR ATV
TERDbh B, BEOHZBHMOILIBIMEOMA LY, TOIBIUBE TR AMEZD X
ABEBRS 3, BERIERICEVWES. BS1I0MECRESN S, & 517 Vick » TES0-100miz
ET. IWOFMICEL ET S, 2knZEEELSEER BRI XFEIMALEGHRIUS>ELRD 5, 3
BEFTIXE TR TS, HOBRRNEERZFNALZARIEVE ST, FARL>TVWEW, 7Y
OHNEEWEREZFFTOERAKELSEZEDTVE, REKED TV IEPIDE WV, 16O PEZEAN
BEBDTH B, BREENILITV, BRFRBELAERINV, 1 25— LEHEELH 5 2
BERE. HAS5ZARN V206000, BHRALEZTOREMTH O, BV, T TIRRADOEY
BREIRTLE-OhbLAB V. BROGHMOEHRO I LI OMEOL > T, BTLHHIAKRER
ATtz BYBRBEAESHBEL AL S TWRBRIEZ TV,
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Figure 1 The Location of Hairidj and other Islamic Archaeological Sites

M. o # & &

S HWEEREBN T 5, EHEFREZODVWTREETHD ., SBOHFRICXE > TEEXL S
TENFHENG, EAREBEEOFSREALESTH 3, BHAKKS PROBEFESERT,
SARJ1 (V-1) HRkhMsssk - 15 /4 A2, 16#§2?, O&F26.0cm, OBFTWORMICEN—>D
HE5—-RUBEEOKRTH 5, NE2EEATOOZT T cRMMAEIhTWS, XL, fE
RREAOHANBL, MEBERLSHEL . HECIHEISKENEL, KEBBEANAS, ZiHii
MO E2HVWTVWAR, ShOFEREBINE VW, RMOBRERTH I, bFhicEr 7 &R
rE®ED LB B, OFBIHEILN—D2ES,

SAHJ2 (V-3) HRMBESREHE - 15 /4407, 16i?, OF12.2cm, OGHO/NFTHH ., B
EFRocmcEREOMABINDG, BXHETH 5, RHMEANI S LORBETH B8, DMV EL
KRENZIET B,

SAHJ3 (V-4) #HMTRE\EEEBKEEE - 1 £ v, 15-161HK?, OF20.6cn, REL2HEEARED O
BRETHEMNABEINATVWEES5 TS, NERIEEBROXENMT#HIN B0, fioHEENE
L. XEBOBERAPKRTS 5. SVWBIRARICHEINZOT. REXOXS bR 5, Rifl
BHAON B IOFRBETH - EBHID, BRIET b, BEAIZE - BAINEZ WV,
SAHJ4 (V-5) H@RTHEALEREREk - (2 2 ¥, 15-16{#417, O/E28cn, PIE &4 E O EL
FCHEBHAERMINTVWEXS>TH S, NAEE bEBEROXENMMTcEIhE, XEXDOX
3CTH 5. RHMBHNMBKLORBET, NIVEROLS BB R EFENISHERNEL 3,
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SAHJ5 (V-65) %I « ER Xt BE - A Ay« abTE?, 15-1644?, OF8em, OFHH
SERETEL/NETH S, OBBHrOFB LTI, AWM EEFXAEIHE, LH SRR, 2K
DR, BB, HVEERL., ISR, IWEREMRTH 2, HE. MR, D7 P 7ROBIC
HMLEVWAREB LA TH 2, IR2ECHREEHE L LREHKOE IO SEIF DT H
CRBA, BHiIHEL. MBS ORERMNEL B, REHIREEES LD IN. 2BCEBTH 5,
SAHJ6 (V-63) XL BFE A5/ AT A7, 15-161E2?7, OF18.6cm, OFHH O HIMHEE
2FTH B, XBEIKEV, EHEH/ARL. ORTMHEBEPLPERICTD, THACHAHINLESQ
ez s, ZMHELS, M RIHEL OLARKR/NANEL 3, EERKEHST L5508, 2FICRAE
Thh. REDOHEENEL W,

SAHJT (V-58) WX+ B{EMAB - 1 T 4, 15-164#427, O 10cn, EHO—WHRRY 54, BIE
LERDIBENBTH 5, XBEREV, BOREBIENIG . FELEENRRE, Riid 1I6LH
UHT. M. D REVELOFENP/NENEL 3. EEPERRATRKEALERL TV 3,
SARJS (V-51) B X +8% - 4 £ A >, 15-164HE?, O 18cn, HILY 3 W& RO M
FOXER—FICRI L XN 5, MAOHE—KDOHRA S, RMIZHAL WRERICAEBT S, RE
BOULBIAMMTEIMPHCRZ 20, ZHARZHROROBE L DHHE W, M6, TELIRELS
#tTh s, | | |

SAHJ9 (V-597) X128k - £ T 2 v, 15-16142?, O35 .6cm, LPRET 5 OFH O ITD
THhIEL R 3, R, FHRERBTH2HN,. ABRKEATH S, BELoPiELE<.,
HI6,7,8 LR 2L TH 5B,

SAHJ10(V-56) EX +%ék TS ETERE /A T A »?, 15-16H42?, O%18.0cm, WA T 20K
WhEEO%TH B, AAIOBEL S FBEAOEXSAHRICHI N E, BROKITE, —ROHE
A 2eniZEOEXTH SN, RBIVEETES, XKREDIEATLRVWEETH S, RME. A
FHRHEXE, MUREREAETH 308, RBRKETH 3. AVRNEC MM SKELEZRAVT
B, Mo+ BEEELLIRMTH 3,

SAHJ11(V-82) Zufdi « 14 5 2, 15-16{H42?, BiORBH TH 2. AMERRICETENS L WEBR
BRZ 5, AMIRERZOZRCAVBYICANBERLEETEX IR PDbTMNCES, XM, B
REEXFE - LBEVWERTHY, HETEETV, BB M3, TERAEL-BLALL
N, MEECKETH S, aNNV Mk RTEECEIHA, LBEHFEAABATY S, M
0.8-Imm& B, HALTHY. WAL DIKLXZMITEANAS,

SAHJ12(V-85) gigfha, 16-1THE?, EHARHOZORBNMETH Y, HZRR BTV, SEIRE
BEEOHMNE S B, MEARBANORENE ST, THREMOFHSBAHELELbDT
55, BEHMORATCEBEROMNAZ(EY, BEXEFEL, 2-miET 5, KRBT, £0D
NSEERNDIENICEVWR BIRT %,

SAHJ13 Hfhid « WE 7 P 7. 16-1THE?, BOFWRAEVEBAI TH 5. AHICEBORMMNESL
b, MORRICRZEACENEFRIEESES, RMOATISEVWERSRFBETS 545, D
B RBODIREREBREED, BN EARNIADTIENEL %, RMIEVDOT, RBOFETH
Vol I
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Figure 2 Samples for Analysis from Hairidj, Yemen
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Figure 3 Samples for Analysis from Hairidj, Yemen
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Table 1 Analyzed samples from Hairidj

SAHJ1 Blue/green‘glazed ware, large bowl. Mouth diameter 26.0cm. Iran/Yemen?. 16th
century?. Yellow fabric.

SAHJ2  Blue/green glazed ware, vase. Mouth diameter 12.2cm. Iran/Yemen?. 16th century?.
Red fabric with small white inclusion.

SAHJ3  Purple+brown painted ware under yellow glaze, large bowl. Mouth diameter 20.6cm.
Yemen. 15-16th century?. Red fabric.

SAHJ4  Brown painted ware under yellow/green glaze, large bowl. Mouth diameter 28cm.
Yemen. 15-16th century?. Red fabric with biotite and quartz inclusions.

SAHJ5 Incised and pointed earthenware, jar. Mouth diameter 8cm. Yemen, Sogotra. 15-16th
century?. Black/red brown fabric with a lot of quartz inclusion.

SAHJ6  Earthenware, jar. Mouth diameter 18.6cm. Iran/Yemen?. 15-16th century. Coarse
black/gray fabric with many quartz and small stone inclusions.

SAHJ7T  Earthenware, bowl with handles. Mouth diameter 10cm. 15-16th century?. Yemen.
Coarse black/gray fabric with many quartz and small stone inclusions.

SAHJ8 Moulded earthenware, jar. Mouth diameter 18cm. Yemen. 15-16th century?. Red/brown
fabric with many inclusions.

SAHJS Earthenware, large bowl. Mouth diameter 35.6cm. Yemen. 15-16th century?.
Yellow/brown+gray/black fabric.

SAHJ10 Red/brown painted earthenware, large bowl. Mouth diameter 18.0cm. Arabian Peninsu-
la/Yemen?. 15-16th century?. Yellow/brown+pale pink+gray fabric with white inclu-
sion.

SAHJ11 Blue & white, bowl. Iran?. 15-16th century?. Pale pink fabric.

SAHJ12 Green/brown glazed ware, jar. Islam?. 16-17th century?. Gray fabric with many
black and white inclusions.

SAHJ13 Black glazed ware, jar. South-east Asia. 16-17th century?. Red/brown fabric with
black and white inclusions.

V. EHOHHESFICLIIMETEOEE

KHOBETLE A BB DY L4 (Instrumental Neutron Activation Analysis)ic Xk 58
Bl7, FOBBRREB2IRLTVS, ZOHEL 7 Xy — i LcHREIR4AITRL .

SARIS AL EASVWEMTERECT, 1A VORI UEMOETE TH A 5, SAHJL, 2T E A
A5 UhATIA Y0 ENBZTFHIDEZBLVWEZZ TN, B> LTV, SAHIBIZ 4T
BEN, AT AVETROVAEEND 20 5. EUOSANIZHL A A VETHEVWHREELD 5,
SAHJT, 8B X OO HIKMIBEBI L. A A VETHAH, O, A A VOV IS RELEEDL
SHEETX ASAHIS 3D 1B & #E W, SAHJI0,11,12, 33 TS ETHEBEO A = 4 VEL#EBEN.
LA ILRAVETEWIEERLTVWS EHEITE S, SAHILL 12034t & B/ EICHBRI VWA, B
B OHEET BEMIBET Y . RAERY 3LENE ZERTE 3, |

Na Yy VEBHEEIREY VT s VBB LERE I IR —BITLTHAI, N1 Uy VR
BT RICEWY a7  VEBHE A AT 5 L. SAHI1 ESAJ3T, SAHJ2 L SAJ36, SAHJ8 L
SAJ11, SAHJ10&SAJ53CH %, SAHJIOREERMN SN, UV y VEBHRLISOLMCEMUSZREL
EEEVWHDT, TIETHEELEETZINEMBEETE L s, Va7 7 VEBRH &
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DXL THHEUFEDODIEOSAISZEFEWI ENMBHL o, /20 SAIIIZ Y207 7 VEBRHLRZO
BOTHEUENRDLBVEDOT, T ETBREMBOBMETIEWI LREOM -, BT T7UH
TRIEVHAEHEFE L TO/p, SAHIB L < | SAHIBWSAHITE A . A T A VETH A S5 LifEET
X50C, SMIGA A VETH B LN BBEETEZ XS RE 7,
ERMERMRRITSETE. AT — VB, TFVBREDTS ETEBRBEHIE T I #HE X
h8HETh3, TOEHBAHBTH N, 415 /O b B TcRIEWHAEHEEL TV, L
ML, HEEORMIIBHK TH » 7z, SAHJ1 L SAI3T, SAHIZ L SAJ36MNE W E WS RER &
SAHI2, 8,1V E VWS HERZEDLETEZLSE. CHODEMBA S VNI AVHDEL SLMNT
HAHEREENREVR, EBEohERJETERDBOSALT W, L. Va7 7 VEBHMSKEICH T
TEHEVIRAENLSEZNIE, 417 VEOHEENKE WV,

Tabie 2 Trace Elements determined by INAA in the fabrics from Hairidj
{ppm except for Na and Fe expressed in %)

Sample Na(%) TFe(%) Rb Cs La Ce Sm Eu Lu Th af Co Sc
SAHJ-01 2.33  4.77 60 5.5 34 59 5.4 1.4 0.3 12 5.9 22 18
SAHJ-02 1.73 5.82 130 6.9 43 67 7.2 1.4 0.4 14 5.3 26 22
SAHJ-03 1.78 6.94 70 2.1 48 87 9.2 2.2 0.4 8.6 7.8 29 23
SAHJ-04 1.41 6.22 80 2.6 51 83 9.2 2.4 0.4 8.0 8.4 32 22
SAHJ-05 0.94 3.45 70 4.2 23 46 7.6 1.3 1.5 10 22 4.8 8.5
SAHJ-06 1.47 5.81 70 4.7 32 51 6.3 1.5 0.3 3.3 5.8 28 20
SAHJ-07 1.08 6.05 60 7.4 49 84 7.7 1.8 0.5 13 6.1 18 27
SAHJ-08  1.17  4.27 60 9.5 57 97 8.8 1.7 0.6 15 8.4 12 28
SAHJ-09 1.21 3.96 50 9.5 41 61 6.6 1.4 0.5 10 4.4 13 21
SAHJ-10 1.63 3.16 70 3.7 20 36 3.8 0.80 0.3 6.8 4.6 11 15
SAHJ-11  0.33 1.27 210 4.9 110 120 17 2.4 0.9 46 5.6 7.7 8.3
SAHJ-12 0.59 2.78 210 5.9 92 140 14 1.9 1.0 37 7.0 12 15
SAHJ-13  0.58 4.99 100 12 62 80 9.2 1.3 0.6 27 9.2 4.5 19

SAHJ3 SAHJ4 SAHJ2 SAHJ6 SAHJ1 SAHJ7T SAHJ8 SARJ9 SAHJ13 SAHJ10 SAHJ5 SAHJ11 SAHJ12

R} l—ij )

Figure 4 Cluster analysis of Ceramic Fabrics from Hairidj
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V. Zto XEOEH
EHOFGYHRERANL D XREF 2T TORBRIRICRLLEBVTE 5,
AREFIRTREEETNTVS, L5 PRISAII-BRFICERINTED, BREENSVI L

bbb, KEGESARII~4,31£ <, 6,TkbH b, SLBEENB3D0RMEEAETH 5, 8,10~13

RIRERANT WV, ELE1~4,7,9,10cd b, 5,8, 11~13icidis v, BENS A A VELHEET

X2H0DBVH, RO SA 5 VPMOEMO LD LEXGNT S I LREL VW, KA &EAIE

KEET B3I EREVA, 5,6 TREANEL. I0TRKEANRE L, I~BREALEAD L bIC

W,

SAMJI1RTEREIN O A S VELHETE SN, L5414 MRERL. KEADELOEL . BT VTE

EEULBVARERNTTVS, Ll SEEEPEROMEBERS LHET 5 LRIT S,
ZHOEHFOE RIS A B &, SAIL,2,3,4,7, 9 AR OMIC KK Hanorthite, W faugiteZ &

B valk7r bi@EHERSABACEVWOT, BETRTRECSTOBREHEL 2,

SAHJ3,4,7,9i3/ L& > A%, SAHJL, 2i3SAI3, 4t MUEMEEET B I ENAETH %,

SARISE B EREZBUHTSAIBIGE VWA, MERSBRE 06, A—EMEZIEZIITI W,

Table 3 Analytical results of fabrics from Hairidj by X-ray diffraction

Quartz Mullite Anorthite Plagioclase Augite Gypsum
Sample  H3E ALF4 b KEA #MEA wa 68

SAHJ-01 O + + + +
SAHJ-02 @) ++ +
SAHJ-03 O ++ + +
SAHJ-04 @) +
SARJ-05 O + -
SAHJ-06 @) + -
SAHJ-07 O + +
SAHJ-08 O - -
SAHJ-09 O ++ + + O
SAHJ-10 O - + +
SAHJ-11 O + + - -
SAHJ-12 @) + - -
SAHJ-13 O + - -

Vi. OERXEXES
FOMFHERZEZRAEXBOWCTER L, BHLALEEBR Ny 7 X6405, €Y 77 VERT.
20KV, 4mA, RIEEERGRS0HTH 2, FOBBRBUR L EBDTH S, SAHILLITHME S &
HEHAOUETFEME L, %55, SAHI5,6,7,8,9, 102 EM BT, MOMEMITE L, |
SMIIBEED A XNEESLMN, HYTLKEZARY MUVBIERBDEERTER T FDD.
xHIZM Tz LA L. ZO%KMIIE X XEEPOSN0: 0 X BEHT OB ER L. O 1% S
T 5 ESn0,F30%, K0 10%L 8505, AXBEHMHPOSN0: & L TiIWT4%THE A5, HHoOE
FR5Y id R XBR#APPSN0s TH B, OB T VA H L OSAA2, Va7 7 LB OSAIS O Efh &
BETH 5,

SAHI3 388 cH 208, TOMOMBITRTHKMTH 5, SMJLlOAMTEBEBI N LHEOS
BRIV ET U VIREBBDTH B, SMI2OBERII< Vv &8k, SMMIIBOEEIZSICE 5,
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SAHJL, 2,40 ERBR\LFBICIZILDTHA S,

Table 4 Chemical compositions (%) of glazes from Hairidj

Sample SAHJ1  SAHJ2 SAHJ3  SAHJ4 SAHJ11 SAHJ11 SAHJ1Z SAHJ13
Component Higthh #Hikhh =R HRR O MHE  SE8H 28

Si0, 65.4 64.3 10.8 66.6 64.0 63.3 41.2 43.4
Al;03 - 5.6 5.5 1.8 5.9 13.8 12.8 13.9 9.5
Fe,0s 3.8 3.3 0.9 4.8 1.8 3.3 9.6 8.8
TiOq 0.7 0.7 0.2 1.0 0.2 0.2 1.3 0.7
Ca0 10.3 5.7 1.3 7.6 11.3 8.8 17.5 22.9
Mg0 1.1 1.0 0.5 2.0 1.5 1.3 4.9 1.5
MnO 0.2 0.5 4.3 2.8 0.907
Na,0 2.0 1.8 0.1 - 0.3 0.3 0.3 0.3
K.0 7.6 9.4 * 7.7 6.5 5.4 5.3 2.8
Pb0 1.0 3.6 44.1 0.3 -

Sn0, %

Cu0 2.0 3.8 - 2.1 -

Co0 : 0.3

Vil. # O sh R 66 A E

IS AT TS I EEMEXEAT T D 72SA1I1,2,3,4c 50T, EW T AOFinnigan
MAT 262 Bt it CHRRAM KL EZRE Lz, HIEREEEFZE)20 kT hZTH0.02%, 0.01%,
0.0%LITFTH B, RIMBELBRORDELITH S,

Table 5 Lead isotope ratios of glazes from Hairidj

Sample PbZOG/Pb204 Pb208/Pb206 PbZO"/PbZOG
SAHJ1 17.797 2.13728 0.88452
SAHJ2 17.929 2.12507 0.87554
SAHJ3 18.016 2.11833 0.86916
SAHJ4 18.084 2.09178 0.84352

The 2¢ values for Pb208/Ph204 Pbh208/Pph206  gpd PH207/Ph206
are < 0.02%, < 0.01%, and < 0.01%, respectively.

A LA VEN S VENIEICE3SAIIZEBO3EED LEh B8, T TERLEZTYER
H @8R DM EME [SASAKT et al.1994]1 L B HhR D BVWA D 3, 7Y BEHH LRIZE  H9-10iE
DASITETHHN, MICHVWEBRELECHSBEALRIIAHBETH 3, £/, FITRLE
R.HBrillif#to0 £ 5 @5 — # [SASAKI et al. 1994 Fig.4] X K& LT & . SAHIZ, 3,43 B h
TVWBNH, 415 v OBE[ME- oalfE RIEE DT W, UL, SAIIR A S Vo8l F— 5
HENEVWWEZSWR, 15 VOHBERE s BEVWE BV IV,

SAHIBEE U X S R XM EF RN LT 2HMO 7V EBRH ESAA2, ¥ 2V 7 7 L& +SAJS
DEERIROKCDE S ThHo7co TOZHRBHEEIREML TWBA, SARI3E H#Ed 3 &, EAL
FEHE-HLLEV, TVEBRHLERKEV 207 > VBBHETREZ. A2 A VHERERL 2EMOH
ZHERALTVWB LEEETE B,
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Table 6 Lead isotope ratios of yellow glazes from A'Ali and Julfar

Sample Ph206 /phz o4 ph2oe /pp2os Ph2o7 /Pph2oe
SAA2 18.839 2.017256 0.83361
SAJS 18.718 2.07339 0.83575

The 2¢ values for Pb206/Pb20%, Pb208/Pb2°é  and Pb2°"/PbZ06
are < 0.02%, < 0.01%, and < 0.01%, respectively.

AT A VEBIEHAESDIART—LEHBHOME. 4 X5 — LEH OGO 4 [F AL LD ELE
MAAL TV DIcE » THREXNI Mason et al.1992], # Z CTRIR I hi-FEAELORO Fic & RO
BEBMENTIIHTASE, SAHTLIE R ¥ FNEID, SAHJ2,3id A\ ¥ v XHEJAZD 75 849K 1 LLBIHYE < |
SO B » MR E R ETE 2 TEENS B, RV FRTIETERBOTRIBOY ¥ FEEDDH 5l
BTHD. NPy RRTIETEHEOHBRTA PFREDH ZMBTH S, Jh5OHIMTRES
AT S ETHRRE CERINTHBEERHAIN L LHEMNTIONRNRHURBLIALTHS 5.
SAHJ1,2,3  lHBEVWHDOR<F LT, VT, bla, a—AH R A5V, HRT I T OHHRE
ThED. 5 U-igh SEITh - EE I EECE W, SARJ4E b va, FRTIOT ., a-AY R,
< XL TOHBEOVWTRICHEVWEWVWIZMBICD . HEMEEOFHIrDNE VW, BB A4
VY LDHIE LSEOBMEORHOMELELIAEEABHEI TV EH, ZOMREIXEMEDOF A
Thy. BERIHIh TV, '

ALY oNRA T AL DIEBIRET 4 /~<Tihanage LHE L -SR0S E LA KIZ, SABJL,2,3,4
DwWTFhédbENTED., SARIL 2,343 A T A VDT 4 NI THELNIL DO TRV ELIERTE 5,

Vil. @& E®R

A ALTVOEWHDHET ZEBBORFHLATAREE DLV, DI BHAOT -7 bHE
BRINTVWIE WD, AR TRELEZSOWEEIHETE 23X 5BERNBLALERV, TOKRDH,
FhZhoBROBBATASNTRET 3 2 &M, ABOFEHBIZE - 70,
HEMEROEMEEERNBRICL > THOREABRLANRE VL, TIETBRELT T VBRRED
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