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1) JUNRFERFFEICEASSUEENF T810-8560 45 [ i HY 4 X N AKR 4-2-1
TEL: 092-726-4769, E-mail: ¢s200027@scs.kyushu-u.ac.jp

2)  BAZHRES FRFER

3)  WEAEGEKRTF T183-8534 HEE AT HET 3-11-1

4)  HEBRE  T285-8567 TEERLEATHILE1-9

5)  LHBRPEARWERAMEE L Z— T464-8602 4 BT THX A ZHT

1. FL®IC

T4V, VYU EOILEEE LD Cagayan IO FHIRIZHAF 3 5 Lal-lo HiERE (X 1)

oL, EREWE LTRSS B RRICBT RO, SERRICBT 2 BAa L
BRHELTWS, REaLH, BALRLLICEXOLOEAEXDOLDOIZSPNTEY, AR
BB REA A XEREASEXRAL WHRENHES N TS, RELHRIT. AXOLON
Magapit HE ¥ L O Dummon EED RGN, HILDH DA, Mabangog XD Hg & W EE:
ERBOHB TV Mg+ LTS, BAEHEIT, A3, BXE bicHERE ERED
REF»OHELTYD UNI,2002), e, REILS T, WaRRICE T2 RXoBEt
mbtET3,
INETOHREIZLY, Lallo REHD S b, SasitROEXRATREH T8N
LIZAE, BREB X ORI Z AT AMSC ERIEIT L Y, EICRA LSO SULE OFRIT
1900 cal BP~1000 cal BP O#iFAIZH 5 = & HEIXHRE L5 D {LE DFAIL 3000 cal BP LARTIZ
EFTHALZLEHRELL (Z/5,2002), SEIZ. FHAHKNPOAXRETSREZHHET 2B
FOREZFLE LTHONERBI RO T, TOBREBRET S,

Fio, VY VB THRELELNL TV A RAD LRI, BREOLBEZRN S BITHZFERD
FIZANTRFEZRE S, BEOQTIHESHOLONTWS, Lallo HEHCHLT2BE
TEROFAROBETHERENZ LT 61, ERFORELZZGAH L. ERAEMR O L
LTHATEAEEZONS, £2 T4, Lallo HEMNOHEMLZERAIC2WT, RES
FROSTEB IRV, FRUERE L L TOREMEZ M,

2. SHEN

Lal-lo HEHOEHZEN O LEANE, B8, RIERFREEZ, S#REARABE LTT
4 U B ESEYEOEEFHM» SR EZ T (R D, AMEREEIE LT San Lorenzo. HE
Siliban #1425 5 H 4 L7= 5 /8, Catugan H £ Ramos #5725 1 KD 6 i TH D, EWE AL
L T Dummon B £ Gaerlan #5572 3 55, Catugan B #% Dumbrique #1,87%> & 4 5, Bangag H % Bangag
[HIEDS 5 80 12 5. RIEHEE L LT Dalaya HE Ulet #1806 HEL7Z 1 R TH B,
UTIHEGOHELBR S (Garong, 2002),
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Dalaya B IR : Cagayan )I| D[ FH> 5K 1km BN 72 NERESOARIRBHII 74 U, £ 100m 1% £ D
FECHENSMT 5, BBEER4SmIZETDS, ALTEVIV RO AHPERSNLTHD
DHT, LRHBEUAMCERENZEETHL LELXLRTWS (NIL1997), 2iraehi BE
DA BT 70O R—V V IRERR L > THE LN RIS | K2RV,

Dummon B3R : Cagayan JI[\ZH L7 B BICSi U, A SCRE LA H 19 % Magapit H&

(Ogawa, 1998) @ 10km EFICALE T %, HJE L Tid Magapit FURRIERIC A SUR G - 3REE D3 H
TL, EOTOHEHBMOIEXF ¥ — MRRIEROFFaH=0A( L L, EHEMEES L TV2R
W (VNI 2004)

Bangag I RI¥ : Magapit HEZ OXFE OIS L #T 5 HE T, HEITE 100m, RE 2m LAk
WKk b, HEHN 51T Catugan HER & RARIZA CRA BN T LTS (Tanaka, 1999),

Catugan R IR : Catayauan HEDXHRIZLHIT 5, 1 30m, & & 100m, #ES 2m HIHED HE T,
REHAIIREORE ORI TH D (HH,1997), £/o. BERD Ramos #A06 NESHE L7
e, ZHZOWTHERRAEZ B Z o7,

San Lorenzo BI% : Catugan HEORMIALET 5. KBS lkm, 8 50m, RE 1m LLEDHE
Thd, HE»OITECRE WS SO CBETE/AHE LTS, BEEZBZ ok
Siliban #FINOTHEH K ThH o B2 N TEY . NBE L bR I BMHEE, HEERRER SN
7= (H9, 1998),

3. Ak
3-1. RyLE
HFREHIBE LTI, BHRoEE v Ry Thdad—FrEfni, R{AHEREHIE L CidBg-
TNV (AAA) LBEEBZ 2> THFTICHW, REORERITIZRES (2002) B~k
LB THD,
3-2. CO, ¥
BITALER & M 2 To BHI S a— VB IZERES L & bz (27— 3BTk, BMbs, SR e
EHi) BEIFA VEHAWTEALE, 29 4 O&IX, ANCA-mass THOLNEREBEFR
NHUREERT 12mg N E2EA L, BRFEEZAWVTNA L TAE U REEHE (-196°C) |
BERERTHHA Lo Z /) —L (80C), BIOHEER THE I BV Z > ((130C) 2%
e L THZES A 2 AVWTHR L, COo, 0 2%/, '
3-3. FERAE
Bl Xz Co BTk FEETHE (Kitagawa et al, 1993) 12XV 75774 MEL, £ HEKX
FERAUERSFR L F—DF T b U IESE &SP F (Model-4130 AMS, HVEE)
(Nakamura et al., 2000) % VT "“C EREZHEIE L7, “CEBEDEAEKRE LTNBS v 2 Vg
(HOx II) # A\ 7z,
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4. HBR

ANCA-mass ICLBRERREEZ L | WKRT, ANEAT—F L ORBBRREZ#ET 20NV
CN tt (RFE, B2ROEELW) 3. Catugan HFED ANEH 2.9, San Lorenzo HED ANF 5 {75 2.8
T o7z, Dummon H#, Catugan H#. Bangag HIEDOEWE O C/N HiX 28~3.1 Tholz, =2
T — 7 OFEHRER CN X 3.2£0.5 TH Y (Hare and von Endt, 1990) . BLAEDEFRAEN L5
b7z Z—%4 L (Ishibashi et al.,1998)D C/N LD EHfEIZ 2.8 LlroTWD, TDZ b, =
T—FroEEREBEI S EELLND,

“C 4ERIT. Libby D0 5568 F & HVTEM Uiz, HIERZEIT C ORFBUTIE-S $EE
BWETHY, £1o TRLE, F, 2hbDUCERE, avEa—4F - FusF A CALIB4S
(Stuiver etal.,, 1998) 2k v, BEHER (£20) KEEL,

“CHERBIEDOREREHF 1, K 2I12RT, Dalaya Ei Ulet #iI50D R{E#H DS 6740~6500 cal BP,
Dummon H1# Gaerlan #1R DB E 2% 4290~3725 cal BP, Catugan H ¥ Dumbrique #i X D&Y F
2120~1530 cal BP, Ramos #is5 D A'E 2% 1885~1705 cal BP, Bangag H % Bangag I #1,8 D& 0
2115~1560 cal BP, B +2528 2355~2120 cal BP . San Lorenzo H & Siliban #1550 ANE 23 620~450
cal BP L WHERN I b, UTFIL, HEREOHERREZ ST,

Dalaya RIE Ulet #1 : R—V 72 7 HOBEE 100~120cm DALED HERER L7 K 1 A
HELNT UCAERIE. 6740~6500 cal BP Th - Tz,

Dummon B I% Gaerlan #0 f : A CRABLHHELHLET 25 1 BHOEE 14~40cm OBE 3
F213 4090~3685 cal BP H F sttt 2 H 3 25 2 @HOURE 40~55cm DB E 1 450% 4290~4090
cal BP & W) HEMRER LT,

Catugan H 3§ Dumbriqe 8 & : £ 3B 23R % 135 BB OTREE 20~100cm DB 3 4
iX 1730~ 1530 cal BP, R LEHBELH T DDT 0 MNEDOERE 170~180cm OEME 1 4L
2120~1985 cal BP &\ 9 ERER LTz,

Catugan R 3% Ramos #b & : Dumbrique S ORI ICBEEM T OEHBNLEWE L & HITH
RENn NEiL, 1885~1705 cal BP £\ 9 ERER LT,

Bangag B i¥ Bangag I 1 i : R EA LR EZ H 172 HgDERE 70~280cm OEWE 5 R
2115~1560 cal BP, [& U < H/E DR 70~280cm D B A 137 3 fU% 2355~2120 cal BP & W\ 5 (%
~LTz,

San Lorenzo B 1% Siliban #b /R : HE XA ML HTTARBOE 2@MOH LS ED
RSN D NB X 620~420 cal BP &\ Y ERE R LT,

5. E%®

Dalaya BRI Ulet #1/ : Z O RBERHFAHROALATLEREIKH ST, Lal-lo HEBO R )T
bho & b WIEICET 5 EELON TV, BREO2 7 —F U BRERENIERICEN -
W, AEELNEZERIZR =Y T a7 ERo DR 1 ROBPLDHEDTHLHR, HEDL
R VLED DRI N TV D, RIEMEREHI ATV D720, EERELY bHWEREZRL
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TWAHAEEMERH Y | S HRHEHE 2 BT 208N H DM, HEDOEABRHEHIL 6700~6500
cal BP Th b LRl IN D,

Dummon B ¥ Gaerlan ¥R : Z O HEFEIZMOWER T EOHE LIZELRY, B0 L1
IR TR, THBLOV AV NEN SR AREEL L TEY., Z02MOBMITIEMEL
Ry (UN1,2004), Z0Z LD, Y HBRITH A REEO SLHI S A SUR & AR O ST~
ERADEHICHTZ DL EZLND FE2BIIFH A GREEL MO HJE Th 543, Dalaya R & [Fl#k,
a5 —FUOBRTRIE 1 BITESTERIZTRA -2 TR Y, & LHOREE 40~55cm OBFE 1
D D FH 4290~4090 cal BP & W\ 9 R 2 bz, Dalaya HED R DER L SR, #HA
F23D AL 6700~6500 cal BP Z AIZHAE ¥ 4300~4100 cal BP ¥ THi< Z L BRI iz, %
FUIZEE < 4100 cal BP Z A0 b A SR E BB O LA EE L., 2 DHEIZ 3700 cal BP Z A%
TRBEENEDDOLEZ BND, Lallo HIRBHCH T 54 0R A -85 % 1+ 5 Higitfc
Magapit HESH B TWE 3, ZOBBNEA TR 7 T 3500~2500BP £ THRR T EF LEX
b OBEEREH SN TEY ., #FMRBEEZBE, ToTNDHEZATHD,

Catugan B I1E Dumbrique 8 R : BB O S, AXBRA LRSI 5 BEOFERDR
1730~ 1530 cal BP, ECRGBLBHEEZH LT3 0 MEOFENRD 2120~1985cal BP R L7, Z
DHEDEIBIVHELEAR (ZHEDL, 2002) IXBEOAPEBICHELTICRHEIN, %
DEMRITABOBYE LV bEWEEZR L, a7 —5  ORBITIIERRWeD, TROFE
DBEIC L > T ESICBE Lot s | BT THHAPEHEY P —R"—ROBENEZ LD,
Flo, VA MNEFR OB LY H O ERIE, ARG LEHOUEHOFR L LTIEE L,
BB AR B I O BR TH D T &b, BB SRR OMRICITEEZ 8T 2 LER
H5,

Bangag R 1% Bangag I #B R : ARG LRI HE T2 HE OB EIX 2115~1560 cal BP,
fh 188 3 JRIL 2355~2120BP &L W HERER LT, TOHBETRE SN2 BA TR RROERE
AL (ZB5,2004), BB OER L E_XEWERE RTINS, BETIIIERFHIWZRFZED
RFEEWET D L TRAZFE L, REGHENE ERPERE L UTRHATE 2FMREMER &
VW, EEBAERENTHLMEIND T TORBZERRTIIER CBOEBYE L HWFERET
BENDH, FERIFICIR EOREDZR2ICHKIT TRV AT EETERY, BE, 74U FE
CTERENTZBHAROBATBEAVTLENEREOE(LEZFHITKY, BALHROERNE
LTIz oEEREBRE,

San Lorenzo B 3F Siliban #1 : 5 ADONEOERIZABICELTREREFOEEINL, 1K
EEIE, 3ERITARETH B L EBEZ LN, BYD1EKITS blo/hE L, HEER TH B aREMEN
BB EMRMIZ2 DI TE Y  FLIE 3 1% 550~450 cal BP it TH 0 75D @ 2 {KA 620~510
cal BP Th o7z, FRHOHEENEE > THELTEY . BIEBREICHENFFZN S,
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F&H

ARHFFUZ BV TH U< 2 bl Dalaya A, Dummon H#&, Catugan H %, Bangag HIFE DL
LYV HAEERBEOAHIL 6700~4100 cal BP, A SR 288 0 X{L11% 4100~3600 cal BP,
HESUAR B 2R EE D SUEHITE 3500~3000 cal BP, A 3B 288D SUE K 2300~1500 cal BP &\
ITADERP Z O, T DD BHIRELIREENA 0 b B~ BITT AR L ik, 4
#% Magapit H¥E & Mabangog R DOABOERFELZRB I RI L THETE L LEX DB,
e &b, ARG, DA SURA LR L UERE Y b 2RIC BT 2 k2 0
FTET, IV EMEFALTOAX ZII U & T DAk & ORI RTH O B4R 2 B 5 2
WTEhEEXDND,

6. Mt
AMREED DICHTY . HAHBRFERUEREH R ¥ —DERICHR L 2 Z8R, T
FEENE, £, BREZREEL W EEWET 4 U YU ENEWAEE S FHMAO Wilfredo P.
Ronquillo EZII LD, MHEDOR ¥ v 7 OERRIIIREBMFEIC R 272, £z Z OBFRIZIL,
SCHRE RN BRI E (ERCATE. REF - INTEC. BEES 07041006, HHF5E A
(2), RRE : /MUFE, BREF 5 1 11691012) O—HEHEH LTz, EEICEL THELRT S,

& Xk
HHIENR, Aguilera, M. L. Jr,, /NI, BHFFIEZE  (1991) TuBEHOEE (3) . LEFI 7%,
9; 49-63.

de la Torre, A. A. (2000) Preliminary report of the Lal-lo, Cagayan Archaeological Project: Clemente
Irigayen Property Site  (II-1995-O) , Sta. Maria, Lal-lo, Cagayan. $ 77 77 & 47, 20; 67-110.

Garong, A. (2002) An Archaeological Exploration and Test Excavation in Cagayan Valley, Northern
Philippines. 7 0¥ 2] F il D& tfr # it — FF I ERIE FE & BB D B AR 77 BIIR D FE B R D
FR —. WL 11 FE~T 13 TE R AT HB & (B8 A(2)) BT R &2 33-68. B
AEFERE

Hare, P. E. and von Endt, D. (1990) Variable Preservation of Organic Matter in Fossil Bone. Annual
Report of Director of the Geophysical Laboratory Carnegie Institute, Washington, 1889-1990,
Geophysical Laboratory, Washington D. C.; 115-118.

Ishibashi, H., Takeuchi, T., White, I. and Koike. H. (1999) 6 '°N and & '>C measurements from the
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(&1 #E)

(Table 1 continued)

cultural ~ depth “Cage cal “Cage Nagoya code

labo No. accession No. site sample layer _layer* (cm) %C %N C/N 8°C_ ®8°N  (BP) (calBP) (%) (NUTA2-) note
03HMO1 II-96-uy- 104592 Siliban San Lorenzo human bone - Br No.67 418 150 2.8 -18.6 11.0 540+30 620-605 17 7915 infant

555-520 83
03HMO02 II-96-u- 104593 Siliban San Lorenzo  human bone - Br No.68 394 13.8 2.8 -194 120 450+30 535-470 100 7916 suckling
03HMO03 II-96-u- 104594 Siliban San Lorenzo human bone - Br No.69 323 114 28 -165 11.1 485+30 545-450 100 7920 suckling
03HMO04 II-96-u,- 104591 Siliban San Lorenzo human bone - Br No.70 36.8 13.1 2.8 -18.1 11.8 445+30 530-465 100 7921 suckling
03HMO05 II-96-u- 104590 Siliban San Lorenzo human bone - Br No.71 39.6 139 28 -132 104 525+30 620-605 13 7922 fetus?

555-510 87
01HMO02 1I-96-O, Siliban San Lorenzo human bone - BII  80-100 43.1 154 28 -214 9.0 1815%25 1820-1695 94 2503 ZR5(2002) 1285
00CHO1 II-95-O- 8695 C. Irigayen St. Maria charcoal - BII - N B - 248 - 1510+20 1410-1335 100 910 =H5(2002) 12k
00CHO2 II-95-O- 8700 C. Irigayen St. Maria charcoal - BII - - - - 264 - 1490+35 1420-1295 99 911 ZRE5(2002) 1285
00HMO8 II-95-O- 9596 C. Irigayen St. Maria human bone BII - 147 50 3.0 -194 88 1635420 1560-1490 85 904 ZR5(2002) 1283
00CHO5 1I-95-O0- 9598 C. Irigayen St. Maria charcoal 3 RII 88.5 - - - 282 - 3025420 3270-3150 87 914 ZR5(2002) 1255
00CHO3 II-95-O- 8705 C. Irigayen St. Maria charcoal 3 RI 111 - - - =261 - 2925+20 3090-2970 86 912 =5 (20021285
00CHO06 II-95-O- 9601 C. Irigayen St. Maria charcoal 3 RII 132-1355 - - - 254 - 3185+25 3460-3360 100 917 ZHB(2002) 1283
00CHO04 II-95-O- 8706 C. Irigayen St. Maria charcoal 3 RII 135 - - - =263 - 3165+25 3415-3345 83 913 SRS (20021255
00HMO07 II-95-P- 212 F. Sison Catayauan  human bone - BII 34 43.1 145 3.0 -194 101 1145£20 1069-979 100 903 =5 (20021285
00HM17 II-96-V,- 1058 Conciso Catayauan  animal bone - BII 35 352 87 40 -21.6 123 1115+25 1055955 100 1852 ZR5(2002) 1285
00HM18 II-96-Vp- 1993 Conciso Catayauan  animal bone - BII 70 517 143 3.6 -160 9.0 1125£25 1060-960 100 1853 ZE5(2002) 1285
00HM19 II-96-V,- 2038 Conciso Catayauan  animal bone - BII 80 494 143 35 -21.8 11.3 1220£25 1175-1060 98 1854 ZRB (2002) 1215
00HM21 II-96-V,- 2466 Conciso Catayauan  animal bone - BII 98 431 150 29 -222 92 1215+25 1175-1055 100 1855 ZRB(2002) 1285
00HM22 II-96-V,- 2508 Conciso Catayauan  animal bone - BII 105 51.1 140 3.7 -183 92 1185425 1160-1050 89 1858 ZRB(2002) 10X3
00HM23 II-96-V, 3949 Conciso Catayauan  animal bone - BII 122 452 12,6 3.6 -133 11.7 1240£25 1190-1065 87 1859 ZR5(2002) 1035
00HM16 II-96-Vp- 4149 Conciso Catayauan  animal bone - BII 135 429 153 2.8 -208 6.6 1240+25 1190-1060 88 1851 ZR5(2002) 1285
00HM24 II-96-V,- 5284 Conciso Catayauan  animal bone - BII 146 429 151 2.8 226 74 1225+£25 1175-1060 98 1860 ZHH(2002) 1215
01HMO03 II-96-V,- 6354 Conciso Catayavan ~ human bone - BII 156-148 313 11.0 28 -179 79 1410£25 1350-1285 100 2504 SRS (2002) 1255
00HM25 1I-96-V,- 6327 Conciso Catayauan  human bone - BII 165 400 13.6 3.0 -201 97 1460+25 1385-1295 100 1861 ZRE5(2002) 1285
01HMO04 1I-96-V,- 6355 Conciso Catayauan ~ human bone - BII 200-178 392 138 28 -199 9.0 128025 1275-1175 100 2508 ZR5(2002) 1085

* Flake: Stone Flake Assemlage Phase, RI: Red Pottery I (decolated) Phase, RII: Red Pottery II (non-decolated) Phase

BI: Black Pottery I (decolated) Phase, BII: Black Pottery II (non-decolated) Phase, Br: Brown Pottery Assemblage Phase.
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AMS 'C dating of archeological remains from the Flake Tool Phase to
Black Pottery I Phase in Lal-lo shell midden sites, Philippines.

Shozo MIHARA" ¥, Hidefumi OGAWA®, Kazuhiko TANAKA®,
Toshio NAKAMURA® and Hiroko KOIKE"

1)  Graduate School of Social and Cultural Studies, Kyushu University
2)  JSPS Research Fellow

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

5) Chronological Research Center, Nagoya University

Lower Cagayan River, running through Northeast Luzon, has Lal-lo shell midden sites,
belonging from the Pre-Iron Age to the Iron Age. According to the annual report in 2002, the
age of the Black Pottery II Phase was from 1900 cal BP to 1000 cal BP, and the Red Pottery II
Phase was older than 3000 cal BP. This time, we have analyzed samples from the Stone Flake
Assemblage Phase to the Black Pottery I Phase.

We analyzed one charcoal sample from Dalaya Shell Midden, four animal bone samples
from Dummon Shell Midden, one human bone and four animal bone samples from Catugan
Shell Midden, five animal bone samples and three black pottery samples from Bangag I Shell
Midden, and five human bone samples from San Lorenzo Shell Midden. Dalaya Shell Midden
belongs to the Flake Tool phase, Dummon Shell Midden belongs to the phases from the Stone
Flake Assemblage Phase to the Red Pottery I Phase. Catugan Shell Midden and Bangag I Shell
Midden belong to the Black Pottery I Phase. San Lorenzo Shell Midden belong to the Black
Pottery II Phase. The results of AMS e dating are summarized as follows: the Stone Flake
Assemblage Phase is from 6700 cal BP to 4100 cal BP, the Red Pottery I Phase is from 4100
cal BP to 3700 cal BP, the Red Pottery II Phase is from 3500 cal BP to 3000 cal BP, and the
Black Pottery I Phase is from 2300cal BP to 1500 cal BP.
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