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1. [FU®IC

T4V, VY Y BOILERBEREILICHEN D Cagayan WL, #JIEREH 34.5km* & 7 4 ) E
YEBOWINTH . ZOWOMS 50km £ TOTHRIBUIIE. BEOBEHEIIBWTHEET Y
TEBORZEPRERINTWAEE 7Y TEEHFER, 1994), CORKHIX. 20 (LUF Lalo
£95%) HEHRLMIAML TS0, La-lo BEFHLEMEh TS (K1), EESIZ. 714V
ErDERXUEEMBS LTCOERLRFLEI D L RZ2BEEMP OB LEAE, BMEB X UKL
YMOFERFEZED. BEBHORELRAA Tz, ARKIC, HEABICEL T, KEBMIKICLZE
ST EEAT.

¥z, WY O BILETIIRED LEBMESNTVWAERED LERIE. B LZLEE2H# NS BIC
HROFIZANTREEZRES . B<EATIREPAVSLNTWS, Lallo BEHTH LT
ZRETHRDBAROEETCERI L T2 ERROREES<EE L. FRAERD
AR UTERATE2EEI 6N, 22 TS5 Lal-lo BEBEPSEMUEZLSHAFICONT,
RESHEBOOMEB IRV, ERAEFAR L Lo R~ =,

< Cagayan A FRIBORZFH(COVT>
Lal-lo HEZREEE. W05 5 10km #o A2 58 F D 50km Him E TORID Cagayan 7 i
WAIELTW5, RAEF TIZHSN T\ HEEMIZ 24 AP T, ZOFMEIXERE 10m GIRD /)
IREDDPLEI 500m DRERHDETHRLTH D, REDHMEIZF L LT Cagayan AICER
T B3Rk M E D Kabibe: Batissa Childreni THERI N TW5 (M1, 1998),
BEEHWEIIZONMEFICL>T. (1) 2R 7~10m OWEERE LO&ER. (2) #£5 S0m
DRKEEM EOER, (3) FEDS 1~2km WBEDEMD &R D 3 DICKFlshTHWD ()
Ji1,2000)
(1) BB E EOER
Cagayan A ICH L7245 R 7~10m OFBIIMIBE T2 HE T, FHEOKRERIDHE N, &K
@ Catayauan BE TIEEE 500m. #8 100m. FI 2m i B LB HEE ML LTI E
FoREIHRLPLE LT PEEKE. BREBAADHELLTHS (FW, 1991),
(2) REEGH D&
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Cagayan {{\Z{ L /=125 50m O RKEEM LICMET2RETH L. TD DD Magapit B
Bhold. COEBPLDAROP>TWIERALENH . FLBRERAE. O
g . 8- BEEERENE T L TWS (DI, 1998),
(3) PIPE(KHLDHEER
Cagayan W DI B 5 K] 1~2km BN /= WEESOEKEMICAIE T 5. ATEVILRIA G2
FANTVWBDOAT, TBRHBRUAICERSNEEETHZLEZSRTHS (DI,
1997),

IOz, HBIREERE EOD Mabangog ARDH 5. ZHIXFAEDS 4km, #E& 40km O
WHAICAIE L, ARACEZBOLOLRABOENEREL TV, HEFR»SIEFv— MR - &
EROFF AR, EGRELESHEL TS (Ogawa, 1999).

74 ) L OEERAIE. HEEYD S, KIS (FA%E) RAL SRl BRESERAICK
AMENTHED. Lallo BEHICBVWTIIAKRESH EoBRIZ®RELHKERN, WERELOR
BIISBEBERIIBT2LEION TS, k. H1 7218 RELHLBELRELVE
@+BIIRAINh D, RETEIIEELHKE (A2 A BEIEEE 2000 F7iH 5 1000 F
B T BRERRDBDEEZLSNT WS, ARETEHIE. AXRELED Magapit REOH/E
» 6. EXHRETSIE, Mabangog WROBBEARERE FREORETI NV NERPSGHEL
TW3, BEETRIE. X EXLHICAERE FEBORBRPSHE LTV, LHERE
OSNTIREE. EXFRE>EXHRE>AXREE>BEXRBALVWOREPEETN TN D, 2.
MEEEL ORI S HTT2BETBILEEE THERAIN TV EH DT, 14 HICLEOHE -
B A FruonolEEEEebicttT s (I, 1998)0

2. SEE

ERFIERREE LT, SOEZHOZEZPSHELEAR. BWE. RAERRFFEEIIOV
T, 74 )Y ELEYEOEE LMD SRR ST (R 1), ABFEKHE Catugan BIE
Dombrique Hi55,, San Lorenzo 15 Siliban 53, Santa Maria HX Irigayen Hb 55, Catayauan HIK Sison
M 6% 1 2. Catayauan BIZ Conciso Higih» & 3 mDEH 7R TH %o BWHHRHE Catayauan
E1#% Conciso Hih 5 8 A, BALWELEHZ Santa Maria HEEPSHELZ 6 RTH %,

¥ ) RERMEAMFERE L Ui, £ERO AF 7 538 LU Fabrica H3Z Pasqua #2> 5 Hi
T ULEAB1HDF 8 mEMEA L.

tEOEESERAEICHER LR ER 2 IR T Magapit REPSEXREBLE 5 A,
Mabangog BIZH & R 185 4 /i, Bangag I RE D 5 EXBETE6 DM 1ISAEERA L.
WEhd B S XAEREBIRoETBATHY. 2OEJIARCRERI2ZET 5. &
P BN Y LT VY Y B THES 185 < b #7bh T S San Nicolas 315 TH
WmUEEEDTEFEFALZ.

Catayauan Hi% : ZOBERBAORET, HFS 2m, #E 100m, £ 500m IZH% > TCTHEBD
BREXNTED. BELLSLOEMERINTNS, ZORBZE T Sison Hisd. Conciso D 2
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HITOREBB I hbhiz, HLEMIRELEOM. NE. BWE. AF. RIWESELTL
T3, Sison HifAD NEIXRESE 2 BHFOEYT (MRE T 30~60cm) & hHiE L7, Conciso i
HOD 8 HOEYEBEIXE—2) v FTHRE T 35~146cm OREOEMRN S, AB3AIXZDT
DEFEN (MERET 148~200cm) S5 HET U, 2 SERXBME LR -V K 1 5EL 35
BiizodeloZ )y KT, 3 58X 1 SEDOLEICME LTV, BIFERE LTI 1 5EOD
ABREXEELSR 25BOABREEKR M1 72LdR 2TV 5,

Catugan RIR : Catayauan HIFDOMREIZAIE L. 18 30m. RS 100m (X D HEZE T, EiFh~IZ
MEOEHEDEHSTH 5, KT EMIBELE BWE. 8E. RIEYWEFOM. HRE T 20~60cm
DEBE2ES» S AMO LA, THE. KEEMSEL LTS, BHRIEEZE I THRN

(HH,1997) £ZOBRKRIIBVWT, EXBELEDSBEXERATHEAL VS EEDBAAIC
ERINTN S,

Santa Maria B1% : Catayavan BIFORIZMIE L TW5, LD 2 BEE R D, 1km O&EHEN
THEZE 100m, FX ImZEOHABZENSELTHE D, BIEI N Irgayen MRIZZDOVEDTH
%, WHEMIBEETE. BWE. A5 RIEVFOM. HRET 80~102cm D)V FEHF D5
EHPBMEIh T3, ABICIIEXEE TS FRMEO/NEOE, 45 ARE—XDHEL (de
la Torre , 2000) F7z. RILABDS B, 2 AXREHR. 4 AEVIVFEFPSHELLEZSDZ
FRLE,

San Lorenzo B1% : Catugan BEROREAIICAIE T 5. K& 50m. #8 50m DHETH 5, HIE
MIBEE T, BWME. AF. RO, Bk RSB EDH 5. RiEEP 2> Siliban
HERDP DO TEE TH - EEEZIONTEY, ABRLIRIEEE., TEEMNERIN. 2
K e Uz ABIE, hEE T 80~100cm O HEED S B+ L MEFEAETH > 7= (HF, 1998)0

3. oAEE
3-1. AjE
BRPCEL L. BRFOBY LI THEZAT—T U ERAVE. BRHOREEZKX 2 IR
To FLUTHICREMOS -7 L 2RIRT 22 2HIE L, /MibiEh (1988), AHIEN
(1990). Chisholm and Koike (1996). E#E (2000) FDHEKICE DIV TER - FE L. Bl
BEAEEICIE. IO 8 BN D %o
(1) #HkbER : BEREORVWEROFL 6, BEEOE ., KERMEEAL, RERER.
@, BE. X, X REIPSHW L. TLEERECEENAD IAPT L, LEBOA
Ao L BEREZITRT VD, REXSHNWBRNWESICLAN S, 500mg~1g Z3EH
Lizo
(2) AEPFXADOHI ) —=>F : FUHNVERYI, BVt FETHRREDHENCEAROMT
REERELE, WEICHERIBEL TWBIHET 2 DICEID. ABMOERRS & IRE
L7z,
(3) BERESE WK EHKEKT 2 HPEOBEREFEE VR L. KEOMD»RIENZIR
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EULz. RERHBIFEE LR RS IICHE, BERIEE 3-S5 BIZEROELE.

(4) REERZIR - B . CHEBRBHBR LR, X7 UL AROAKTHREL. BRI L,

(5) ZIHUREE : FEHIERIC 0.1N O NaOH KIBEHEZMZ T, ZDHERL LT EBAERET
VWS EEER. LBAOEIEDLSRRDIETEVELE. ThiZkb, &Rm*E
RED7 I VBREDTIVAY) AHBRS ERE L.

(6) BRIK : ¥RIZ 0.IN @ HCl KB AEMZ T —F—4% T 30 MELBI L. AHEOBEICL-
THRIR L., RO = 2B L=,

(7) ZILHUMEE : BUK5E T, 0.0IN KifiD NaOH KBHKIZEZ. (5) LABDOERETCHE
PIVAHVMEEZRI RV, 35— VIZEALETZIVAY) TERSEREL 2.

(8) W% - FAEHIR 1 NaOH KBMEE T, REKTAS T U 2EF L. TFR, REK
BT, N4 REGEERE L. BREX V) 2 -BRICANTREL =,

PEDBOS—F U HHEOBFETH DD, FEBCERFEREOR ., KEREHAMICEL L. £
HOFENERELZE. 722V RV TEHEE%Z 300~500mg B D B> THEA L 2, 2B, &
UL > TEITNVAVIUBOFEDNEFTRRDBDDH %,

—H RAIZEE L Tid. MITIRPIRIE R B RV 2138 BB KPR CEERERZ B 220,
IN O HCl ¥ & NaOH i 2 W TEE-7 VA ) BRI (LUF AAALE L §3) 2B Ik o 7k,

TEHEHARICBELTE. TUA IRV IV TREDENEZRIDEE LzR, T %)V KVUILTHI]
b, & LLIZEHE, AR THERELTHEERRICERD AA AEBE B IR o/z. /2. AAA ILE
WL ZRBEOHDERANRD =D, AAA LEFIOME D FELL THIE L.

3-2. ANCA-mass [Z& % C/N LERIE

BohkEa5—7 2 2808mg B L TCHEDOH 7 NVIIFED FEAND TV e bl
ANCA-mass (Automated Nitrogen and Carbon Analysis mass spectrometry , Europa Scientific 1) =H
WA EBI R ok, HERBCOE 2EBIEEZB I 2V, HMTHEREZTHL S DEMEZFEAL
o MNHERDS b, [RE. BESEERDPL ONLEZEH L, 357 L OBERRREZHE L.
REOEFREDSB/ONETS—T U HABO SR (Ishibashi et al,, 1999) L D &EHE L7 CN
HOZE#E@EIZ 28 L e>TH D, BFroHLELEERBOIS -7 Vid. ON D 27-3318E
DHDESNERE LTHERATZOBEEF LV EEZI SN D,

3-3. CO, A%

Wz, BB ERKZ R E N - )VBICBERE L3I (257 Ukl BB, R
WL L y|c) HZES 4V ERAWTHEALE. 25—V DO&IX. ANCA-mass THOLNZRES
BEEDS, REEBT 2mg HeE L, 20%. BRFE2AVWTMALZE, £ULEAKZEZE
SAVEBANWT, WEZEE (-196°C), WEBERTHHLEZTY /) —)L ((110°C), BLTWHEE
FTCHBEIRERVF Y ((130°C) ZHEEL UTERL CO, HAZR/.

3-4. FRBE

BRIX N CO M E. LEBRFERBEREMIE LY ¥ —ICBVWTKEETE (Kitagawa

et al, 1993) & 275774 MuEBIRW, Thixy U7 horvMESHEBTE
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(Model-4130 AMS, HVEE) (Nakamura et al., 2000) % W T “CERBIEZ B IRz, “CEE
DOIEERE LT NBS Y27 (HOx 1) ZAWVW=. 2B, AHOBELMEIFIREMET /-
H. B5NJ= Co, D6 C ExKUARAEEMTEL (Finnigan MAT £E%Y, MAT-252) IC & D #IE L
7= (HFF, 1995b),

4. HR

4-1. FRYELER

ANCA-mass (Z X BHIERBRER 1 IITR"T. ANBEIT—T VOBERNEHERTHDICHE W=
C/N i, Catugan HIED A ED 2.9, Catayauan HIFE KN Santa Maria B XD ANE 3 RHB3.0TH
7z, Catayauan 2% Conciso HRADEWED C/N HIE 2.8~3.0 TH o7z T 7 —7 > DIZHERN R
C/N ttix 3.24£05 T3 b  (Hare and von Endt, 1990), REDZFHKE I 6FSN=25 -7 D
C/N HLOFEHEIL 28 £r>TWb, O eh 6, A7 U OBEMREBIIIEFIE+FSTHZ L
EZoNb,

“C FERIL. Libby D5 5568 FEEHWTCHEE L. HIEEER “C OBREHICED <#HEt
BETHH., T10THRLE, T ZheD “CEREZ, IV Ea—% - 7055 L CALIB4.3

(Stuiveretal., 1998) =& b, BER (£20) IZEIEL =,

BCERBIEDHERZE 1T T ABIZHE L T Catayauan B 1% Sison Hi s 58 1090~970 cal BP,
Conciso 5 H% 1395~1175 cal BP, Catugan B %)% 1875~1735 cal BP. Santa Maria 5% 1570~1510
cal BP . San Lorenzo BI%E7% 1820~1695 cal BP X WO ERDZ S iz, LTI, ZERBOHIER
RETT,

Catayauan H3F Conciso 155 : HBEE 35~146cm DEZ B S H T LUI-BYE 8 A 6B S
= "C EMRIL. BFE 35em B L O 70em 5 5 1070~960 cal BP, FX 80cm~146cm B> 5 1190~1055
cal BP WA ERER L, B, BEL B ICEZHBNTITE B Lz, 148cm~165cm D HE R
FTREBBL178~120cm DEBE TV MNERRSHEUEAE 3 A0 5, 1395~1175 cal BP & 1)
S MCERDZ SN BIMBEBLU 3 ADABOERILEBOFES EFELRWVMEEZRL 2o

Santa Maria 838 : HEH DR 2 sih 5 1420~1305 cal BP, HEE FTD )V MNEHOD AE W
5 1570~1510 cal BP, )V bBHDR{EY) 4 £ 5 3550~2985 cal BP X WO ERMZ 5z, B
BHRDRIEKRK 2 . YIVFEFRIZIEBDIATFNEENPOBYXEATSRLEDICHELE AR
2OV MBHRORALY 4 SOFERIX. BAKICATHEDRWHDTH > 7=,

4-2. THRORESEE

TERECELTE. RESEERZEESI AL OV —VUTHD, ThHPSREOEELEEFEL
Zo Ez. AAALE ML 2B L S b o AN TORBZEROE(. AAAFRIZBT
ZEINBOEEEGE Lz, #REXR2IITT,

BETHRORRSEXRII. BOHM TIIUNERFT 0.24~0.41%. WIFE T 0.23~0.45% & W\ S {H,
B CIXALER BT C 0.25~0.48%. JLEBEE T 0.05~0.17% & W HETH H . MV ELEHT AAA L
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ICE D IREDZ L BEDbhAEANR SN, £/, HEBXNRE UTHEALEZRROEBREDO LS
X, RESEIX AAA MLEBFID 0.64%. WEED 051% T, LB LZEELEIERNGVWKESHE
FETRLUZ.

FRETRICE LT, TBERED S 2RO RESE XL AAA ULHEFIT 0.06~0.46%-.
NI T 0.04~029% % . AAA MBI L > TREBEDARBADPEDNZHEAD RS Wiz, AR
PSR LR ORES A I, NEETT 0.10~0.88%. WEE T 0.04~1.13% & . LEER D[RR
BEENELRIFARDPRS .

4-3. TEROEDST

MBS —5IZDNWT. ANCA-mass 23 HbWTEERMNEMIZEI 2>, BREZE 1
ICRT ABDSBC. S ENIZZ 2N, 6 °CI1E-21.4%~-17.9% & WO BFIZ B L ZDIIX U,
S UNIE 7.9%0~10.1% L WA BEICER Uz, T/, EOBHIKREH» o726 PCITB L THuEHIC
BEia. Ch50BBDS bR FTRHRICAET 5. Cagayan A FiF D Fabrica H3% T-18.7%0. 5km
%D Catugan BIFT-18.5%0. & 512 3km LH D San Lorenzo BIRTI3-21.4%. TONFEIIH 5
Catayauan E3E Tl3-20.1~-17.9%. £ 2km LD Santa Maria BIET-19.4% & 5 2 fEZR L 7zo
F 7= ERJNCR5E. 1875~1695 cal BP O Catugan HIiZ 35 & UF San Lorenzo BIE TIE-18.7%:.5
X 15-21.4%0. 1570~1510 cal BP (D Santa Maria B T1£-19.4%0. 1350~970 cal BP D Catayauan HI%
TlZ-20.1~-17.9% L WS EE TR U =o Hilfl, 4L &I D > 7= Catugan BIF & San Lorenzo BIF
DS BCEDAE L ENT=, 7= Catayauan EIFRTIE. 1 FHD-17.9% & D 3 £D-20.1~-19.4%,
CWHEEBEN R ZT Lz,

5. BE
5-1. HERBEICDONT

Catayauan E1F Conciso Hi2 : BERBREICHL T, REMEL “C FREX 3. BREFRLHE
YAHEER4ICTRT. HBD@DOETRINEMAIBONEZLRA NS LD TARMEDOR
WEREBIRLEGETH . BYEICELTZ. #E 35ecm & 70cm 5 HE LEBWED
1070~960 cal BP. ¥EX 80cm~146cm b & it U= B E A 1190~1055 cal BP W5 “CERZER
Lo CHRICOWT. BIFREG Y FEREET 5 &, 1200 cal BP 25 1000 cal BP (227 TIHH
WO ENKEL, 20D, BYECEHL THREEROEILELR>TN D, HS
80cm~146cm O EAIEIZEI L TlX. 1200 cal BP~1100 cal BP D#FEICHKEHK L C FERD A
REHLTEY. BMEOERICOMEDHETH 2 THEESBVEEIOND. 2,
178cm~148cm DIES DELH 5 H T Uz 3 AD ABDS 1395~1175 cal BP LW S FREZR LTz, 2
EHLIEEZEEOSEABIrLOHTTHAIOIINL. 1 SERIBSBLRIRBETOINV k
BrhiprsHtLTWaD, BFEREZ L CEXREELSHEI/HEILTED, BEIEMRI LTV
HOLDTHBEEZHND, X5 Conciso HmDBIEZRT . BALICH LTk, k@D
5 70cm BIEETOE 1B, ZOFTH S 145cm BB E TOE 2~-F 4 BOHE. BIBETE»S
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ESEOENDPOLHET LEIEADABZ. ZNZNOBIINIG U THBICAPNZFERER L,

Santa Maria B1i% : BERKEICEA L T, BEMBKEE "CEREZXS, 61077, M6 XEED
AL E KB, K71V MEFORINIHNIS UZBEMBETH 5. E-REFRLHELIM
ZX 8 IZRT, "CERIIDOVWTIZ. BEPOREY. PV NEPOEROEXEETEEEEA
B, PV NBRORAITIBLICATEED RN DTH oz £/2. VIV BRI DHIL
7= BRALHIIZ DU T 3550~2985 cal BP & W5 MCHEMRZERLED, TOBDSITERE T EEHHE
HLTWE, ThIZHL, CRETOREICBWT, AKREEH EICAIE T % Magapit BIZDH
AR LESEOHEHEB L D HE LRI OFERIZBEIL T 27201140 BP  (N-5396) 5 KT 2680
+125BP (N-5397) &5 “CHERMEMNTTII/ON TS, /NIl (1998,2000) LB &, i
BIBOEEBEEXDSEXALEEL TV ED, SHOHIERRIIERETBORAIEX
RETBOBREFETIP. LVELIPOIFAAEEEZTREL TS, K. CORELD
MERRRT -0, HiRBEEREHAE Y NEEPSIRERL, LVEEOBVWAIERERE
HELIZLT. BEXREIBOFEREERE T 2LEDDH 5,

ZHBOBREEFERME L LBRE. MRS 2ELDEHOERIIITRT. WMEREEORE
TlEE, BB SIEEELEE. FOTOUVINEPSIIEXORELEIHLELTWS, SHE
HELZABE. WIThSBRRRICB T 2EXRELIHRZ2ETCREBIOVHELELEHDTH %,
IhET. EETROLEDORMIL 2000 BP~1000 BP D& & E 2 5T\ Eh. ABD C
FERICE D, EBXEETEROUEBDATH 1900 cal BP~1000 cal BP O&EFEIZ D=5 2 & Boh
ok, EXEAIBOXMLELIH R L 2ERIT L. BATEOULBRI IV E XTI DO
FBZEHTREINS,

FRETRICE L T, EUREIBEHEETH 5. Santa Maria IO 2 )V MEHRO R E D
3550~2985 cal BP & WS ERDBB SNz, THIZL D FRELEFOULEDOKRIZ 3000 cal BP X
hdE < HMBEDTREIN,

BB, ABDOUCEMRICBELTIE, BEVY—N—ROEELERTILEND 5, BIF
BT, KBKIEVWVEAZBVWTERLTBD., ZORBEA AL 2REFEE T IRELID
AT A ERITER LD HEVWEE L Do Lal-lo BIFED ABD 6 PCld-21.4%~-17.9%TH h .
EF o) V—NN—ROFEE2ZT. EBLVIFVEREZRLTWSAEEDLD S,
AEDEE, WE) P —N—ROREIIBR U KEEFROEHELBICIDELT S, JDX)
BEBETAE0I0F. BFOE—BMIrOHELLTWRAE - BEFNOE LELESVOED
e EREHBLTZOMOEREZZRD. AEOBMSTEB I o GEED P —1N—RD
EEEL O HTLELND D, BFEICBNTE. 5%, BEMTOREOOM) I Z2SH=ERRIC
B2 REBMEOREE. BLU, EH&EH0 "CERZRAVTDO )T —N—HROBIFTZE T
29,

5-2. TI/ORESZHEIZDONWT
Ha+22rB LTt B 128IE AAA LB X B REDEERDIKRESWVERDBR S W=D ITXx
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L. BOTBEIRESERBOEMDPHE VRSN ok, &, HBENEE LTHWE San
Nicolas EOBADBED LT, AAA LEF], WEE L D ICEATHILRBVRRZERZ
TRUTe ShM, BN THEMNE>TELT. FEELDREDPE TV IO THELTD
e olE. BHETORETH, HEDNEAKL oA LBIILRESERBEID R ZH>TVDHA
HEMRH D, JHICDWTIE. SBIBRODDZED-LEBORESEEZANTHER T LR
WBH 5o

FETRICE L TiE. TREAT AAA MBI > TUFLALDREMHEELEZDIIN L, =
SEHNMITAEEB L EVRESERERTREDE P o2, BB, BEEXED 10022BX 5 H D
HDHH, ThiE AAA B O, RS LD DEERADANEHERLEZILIZLD, AAA
MIBHOHHBUNIEF L D O REBSEENEL RO ERRTHDLEISND, LHEATIRIZ D
RENSEFNTVED, ThSDRRHTIITIBHRO T I U FD AAA LEBTHRET SRS LE
YD NEICEE LE > TV AAREMEIRWEE XL 5N 5,

PEoZrib, B+, BOIEAICELTE AAA B X B RERDHEAKDP DR
+ARBIENTERBIEREE LTHATRETH I LEISND, 5% ThoDRBLIER
FHCB L CERBIEE B IRV, ERICEEATBABE»SHLT L hOBEYOER L HE LT
FURERDBOLNDIDPEIPEERLEZVWEEZ TV S,

5-3. RMESIICIONT

10 1. 2EMFEBI o7 Lallo BEEOABORMAKILLE. HAROEFEEXEZEANE
ORMEILE E e UTER Uko Lallo BEEO AEZ S °C 53-21.4%~-17.9%. § °N 75 7.9%
~10.1% 2 WA EFEZTRLTHE D, San Lorenzo BIFEH T D ABOEERN T, IZITBIXAORM
LML ETH e DT EITED, UBDALIIEERY L INTFED 20%~30%F & 2 i
EEERRIKEL QW EHES NS,

AENIE LT Lal-lo HIFBEDO ABD> 5, San Lorenzo BFHTDAED S Be fEix-21.4% &
fthD ATt B TROMREEDSROMER 27 Uz,

—F B EBABROHID S BHLPR L SIC. —HRICEPC & § PN IZEREFRIROFERD
Sh. SCPCHEIHEIFE SONIHEL RBMEAMNR SN B, O San Lorenzo REFH T DA
BED S NI 9.0%% L WHIEETRLTWA I h 6 DO ABLD SEPHES 23D %% < BH
LTW PRl N2, COBRBED LIERTH-FEEZLNTED, 5% HE LMD
MBS FREICO L CRET 2B IRV, %7z Catayauan RER T, 1 KD 0 BCEN-17.9%0
LMD 3 ED-201~-194% L WS EE BN ERE T Uz, ERRADKEDRNC EHF
Z5hBh. OONEIE 7.9% LD AE LD HIEV, WERRERKICEN O PCERTT C4 1
P~ DIRED I B L TiE. OB TIRMRE2 SO BYBRBRIHERINTES T, WA
FEFTH Do
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6. HitE

KIFREEDBICHT 0. GEBRRKEERBEREHIEL L ¥ —OBERITHR 2R THR. I
HEEWE, £, REZRELTOVEREVWET ) EVENIEYES HEEFIO Wilfredo P.
Ronquillo FBEZ X L, EYEHEDRL v 7 OBERICIIREBMEEIC R o7z, 2 ZOFFRICIE
YERARIEREEES (ERREMmmE. RFF DT FEES 1 07041006) O—H2E
HLE. @EICEELTHEEZRT %o

&3k

BFUIEEE, Aguilera, M. L. Jr,, /MBS, HIRME (1988) S 0EBHORE. T LE7 77,6
63-104.

EWEW, Aguilera, M. L. Jr., /MBS, AHFE (1991) SORZHOEER ) . [ LETY
T, 9:49-63.

EHBT, mHEL, dRB R, BHEE, BOUHEE, REE (1990) WLELEOaZ—7
VHIHE L Z0 AMS HEICL B UC EREIE. EHZEAEL/IBETERHERE, 6
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AMS C dating and dietary analysis for Lal-lo shell midden sites, Philippines.

Shozo MIHARA" , Mitsuru OKUNO? | Hidefumi OGAWA® | Kazuhiko TANAKA® ,
Toshio NAKAMURA® and Hiroko KOIKE"

1)  Graduate School of Social and Cultural Studies, Kyushu University
2) Faculty of Science, Fukuoka University

3) Dept. of Philippine Studies, Tokyo University of Foreign Studies
4) Keiai University

5) Chronological Research Center, Nagoya University

Cagayan River, running through Northeast Luzon, is one of the largest rivers in the
Philippines. The lower Cagayan basin hasLal-lo shell midden sites, one of the biggest shell
middens in Southeast Asia. In this area, shell middens on the river terrace produce Black
Pottery belonging to the Iron Age, and the silt layersbelow the shell layer and also shell
middens on the limestone hills produce Red Pottery belonging to the Pre-Iron Age.
Chronologically it is thought that both Black Pottery and Red Pottery change from a decorated

(I) type to a non-decorated (II) type.

We presented some dating results at the last annual report. The age of the Black Pottery II
phase is from 1900 cal BP to 1000 cal BP, and the Red Pottery II phase is older than 3000 cal
BP. To make a detailed chronology, we analyzed four human bones from Catayauan and
San Lorenzo. As a result of "*C dating, one human bone from San Lorenzo was from 1800
cal BP to 1700 cal BP, three human bones from Catayauan were from 1400 cal BP to 1200
cal BP. They belong to the Black Pottery II phase.

For dietary analysis, eight human bones and one human bone from Fabrica were analyzed
for their 8"°C and 8"°N values. "°C and 8"°N values from bone collagen provide useful
information about food sources, proportions of marine and terrestrial food groups, and their
trophic levels as protein sources. Our analytical results show that nine humans were similar
to Japanese Jomon people in the Kanto area. And theydepended on from 20% to 30%
of marine food source.

And To make a chronology for the pottery, it is important to know about the age of the
pots themselves. So we analyzed the carbon content of the pots to determine their utility as
samples for '*C dating. Though there were differences, the Black potteries had enough carbon

for AMS dating.
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