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BT 2— L KEICEL, 5AMD11AETORFELIZANDHAA ETORFEVHARITE
BISHBHETST TR, BRI P OERE - BERKORRR O RZERHH OUAH
% ShbbAOEFENESEEOEARTHY, TORDHATT ra—/VRR (2R ~802
) InH oA ENHEULN TET (R, 1996). TLT, TDEHRAKDEENBEANRS
n, Byt bt B B R L ONRIMRICIED T 2 — /v EFADRE (8024 ~ 14314 8R)
Thot-bnz L. REBIBITIL, FPTHREODY 2 A ARG O KIFK A LR TZT—T
(EHH04F m?) BRI, ZTOFEHITLY FIHIROB R EERIRBORERERIT
(Groslier, 1958 % 18, 1996) . X512, MEBITI0HA L I3 HRLHIUITHT T, BEDOT
a— LHI Y S a X TE A — 1 (RATA  EHEN1,2105 m?), BRICHEROERERD
FATA (EHW1,760Fm2), BLTILEIC S ¥ ¥ & —5 70 (@280 m*) DE KITAME
v TEiRLZ. LT, HETLRENIIEORNRY AR = L) T L, ZHDET
KB I OBRIEAZ Y LA BEIC Lo TR A S B TR EICE ELIKAEREE
mEl BEOTFRPOMEOUWAKICHIELIEEND (R, 1996). i, TNOHOKAIREIL,
FEEA B CH RS T ORRIAIBET DI L F v THEERL, EDIIh L TyT IR
ECEL AT, BN TS & L ES b A TR EEARZGEMLL TOBIEL (B
£, 1996) . '

COIHYREREAMEN, WINLEHICEE3~5mIEE O LA BT EIRLIIIT O E
R Th TSN, BELEO—EHABHAMEL THEL TODIENTIZOLE, VINnG
Hhe 7 R EE A U HEOERBBRERENDICTE RV, LI -, FKkTNTN
DEKEIZHOWTIE, WTHLHIERE, ETREERLTCHEFERE ICLOERPFOBE
MORHON-EHIC, BETOIREOBIFHNT AR LI THRIHENTERY (B, 1996),
e B D 7K L 0D 7K EE DS 7K LB D DR E & BRI T o7 EWIHREICH &SV TS, Lt
Bk D BB R IC L E L S TR, BRI ORE LBV A LI THEL AT RRIEN
AT LR ERDY, Tra—NLESARIBEOKLERDE KRG KMBEOERRERKEORHIC

—272—




hl-oTiE, TRENOEABONPOTOKEDNE, TROLERRKFELRAERELLT
FBERTHLENRDD.
TRCAT, Tra— L EFEBMEO—REL T, KHEBREOR MR LELRDK

9 DOREK OB E R L UER OB BME SR AR o ANERSN, HEEEILIDNT
T ML SR DR BB Y ORERICH S, IRl DDA THHEEY I Lo TRT KRR~
ICHEREEN, BRI KL U THEREL AR TR o T e EE XN TS (R, 1996). LTchio
T, BB CORETEN L KMBEHEED OB F-OHEBBLRERL, TICERERE
ATBILT, FAROERAROMM-CEETE TERRE 2B TELTEELHS.

FrTERETIE, Z0OXYVEEREKIOVEDTHEE N TA FTK B R TOR KR
ERELLUICREIONCERBIERRICHESE, RFAROKEDHEREZE—DBRIELT
FIBF O BH FTHIEIC OV TR, ENATA K (ERA Y iaFT7527—-N DI, ¥
a1 (FEAL889~910 ? 4F) DIEHTHBRITIE BIZEI N DTHS (B
12, 1996) . EHEF ORI Tkn, BALFEOELH31.8kn T, BHEDL2I0mATRBESID
B KB KHIL, BADEKRELNCY =Y TN DOFRKE—EF| EATeZ & T, BETI,600
Fm?, FiZET6,000 5 m DK BEEHERL, ZOFKIZES>TE6~7FhaD BHIASFERESLIZL
HESN WD (RIE, 1996).

B B ABIZCILI9974E11 B 16 B kD B ZBEH R INHKAR %)L T ora— T yh~4%
SNEBKOFE~ | OFERBEDO—REL TEBINTHDTHS. KFRZITOICHIZ), B
AHEDESEREERHE LBILK, AAXEREERN—RELZOLCICERIAR, BIT
PITRS~L AL RO TA/NBEKICE, AERRERREORITICHVEESEREEZEH>TH
7150, PR KFENEBERR A EREHEZICEENATAEBOT v a— VKR SR
Ele oW TIEORWZIE W, BT T E U TR S £ D N AR
BEEFTRNOIZTERZVREW. BHRKERL T BEYBIRFTIRAI AT &R LR
Bl SN RS s R Y R R B S S Fr OB E B 38 I, SBOERRFLIARIC
BN HBENEEEBICERE R TN W, 72, ABEE O LDERAICONT
LB AHREBERORBEE. U EOH 2 ROICHFICH LM OBERTD.

2. RE-BIRGE

199748 A30 B BX U1 B DR B, HATA /KO P REBFILICESERITH T
SH ECHREFELITV, KB THEEOBMERLURALOEEZTTo7- (H1). R#EITH
7o T, TT5FSDO1IHERROTNICGPSIKLESXERLRREM B LR L. b
#1.& (EB-N": N13°27°077, E103°55°077) iX L EL12 0 100m B FIZ, P REOAHEH =
(EB-C:N13'26'397, E103'55’31"7) X AR BEF O 20mBI 1T, TL THEER A A (EB-
S:N13°26'25”, E103°55'29") IXEISHE D 100mAL 5o EFNF N E TS, R#IZHi--T
1, ARAINFTAREBROFT - 2R6mOFH AT —%2FEHAL, WTFhot A THERR
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Fig. 1. Locality of the Angkor district in central Cambodia (lower), and localities of the site of East Baray

reservoir and main Khmer monuments having certain moat pondages in the northeastern part of the
_Angkor district (upper). Arrows indicate auger-drilling sites EB-N', EB-C and EB-S.
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DB+ EMPSADICIDZKIBEHIEEOHEMETIRE T DL DLDHTD, @kséﬁﬂﬁzcsgb%
NUEORENRREL RSB ITITTOEE CiREZ P EL-. REOIWITITHI20emiBE
FTHRELIC T FEIURL, HEHOREIMR, B, BEOBRESH/NEDBRBOF EL
AR B TR A M FRANSE (40018) TR, BERAORERIZ S VW TITREZHREL BN YR
B AR AR DTN HE AR R T ARE, BIUMCERRBIERARELL. REORE
DOENTIE, (EHd BT 57D AEMORB AR BES S LVRITDLIDEDHT-.
FREL-REHI, ABERICBHKELRFEDBHEFTEREEEIMCT, F—Mr—7
128B120°C20 3 HIOBEREZITV, TORBRERFERRER, BNEYBRBEERD
N TR BICESL, TRENORENZITol. 2B, REHCE N8N EY
PSRN T EHIERICOVDTIRERN P THS.

3. AT A Rkl S RIEBOR & T

HNSA BB R REOWNTROREMM S TH, BRICHR TR EREIHOEE 1mLL
ATHE T ARMESREEN, ZHOOKAEIZRBFANOER Tt RE L ThREEESNS. L
7= T, ZNHDOHM T AME XFEBFREIZBOC—EO T RN EEZ R T L0 L1
Eh, ZOHMTAMNE2EEG L SREE R 2R LLOZR21RT.

B P ROFZBH THREITERDVOBRLRELY, REEE SIS T ERDE (B
+:BE0.4~0.6m), FEEK HHMANTE (BE0.2~0.6m), RSB T EMADE (BE
0.7~1.6m), FAKEWELETE (BE1.1~1.8m), HKEX T EHBWE (BE0.3~1.8mLL
P BIVKEEREA~HATE (BELSmU L) ICBRBENIIEAEND. LI0BRLE
RN FRBEH T EHRIR I PR REM S (EB-C) THoLLEL, it A CRBE%
BB, INbEOTEERB TV TNLE A~ > TREZIEHICHY, BRI (EB-S)
T TALOK B B E A~ R ERIR.

T EH>HFI80cm TALRBEL TOHMBY T I, BAEHOHBOBANRBDLNS. BT
M OBE B~ HRIREZERE, BTV ThoORBETHLHI~PRIOBEDLLERIN, DI hic
FRBBEETDIITIANBERIND. HTUOKBEBEHB~ RIS N 8IE, W
THHEDLOTIKHBINTF ¥ — MO~/ NENDRD. RBE T EHBRPERLTNTEA
IREWERTRBITE, WKEBKOEHIEBEIN (A MRIFERARE KECHE L, £
12). £/, LA (EB-N) OB+ RELV#210cm FOHK R ERE L 5, RL<#270cm
TOERK BT DPICE, BEE2ELEENScmDSB LY BERBIETS. =
DEHRKBCHBERBIL, B ATA KB MIEIROTE HFHI3kmiZL B T 5513 BEF
TOREFE CHLEENHEZRIN TEY (Tsukawaki and Murakami, 1996), B BF/k abBf sk iz

| BITOEFEHMP O T KLO—FERE LR THLOIHEEIND.

BB, Bk EIOMEBRECERE LT PICREREA R = VA REBBOLN, HE
ILBITOERBERFORE TR ITESND.
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EB-C

EB-S160-180

LEGEND

3<«EB-N'200-220 2 ground water level

4 . " -
J<« EB-N'260-280 sampling horizon

= dark yellowish brown clayey
sand

Depth below ground water level (m)

1 reddish brown clayey sand

1 yellowish brown clayey sand

—] light grey sandy clay

yellowish grey clayey sand

j light grey gravelly f. -c. sand

2. EATA AR TOA—F—REICH &I HEMPERR, 20 CICHRERFOM TARAL
HEEEE & LSRR,

Fig. 2. Results of auger-drillings in the central part of the East Baray reservoir, and corralations of the results
on the basis of underground water level.
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4. “CERORFAHRLTITRIE

S E D/ STA R B RE TOREDDELNTSHEEY BB ROV, UCERRIE
BT o7, BIELIREHIARIOREEEB-N' D2 & # (K B AR B 1 & : EB-N"200-220, HEIK
%5+ R RE - EB-N'260- 280) 25 UNC Bl DR EB-SD 1 B ¥ (BB L EWRE EB-S
160-180) THB.

BB TE, WTFNORBLEZAKP TBERESL THBRSE, MOEI6 L 0D 5
BUVFEBLELODLE LT OEZICA V. £7°, 80°C2RM 0125 EHMNE L2 EIEY
ELUCRBER S ZRIEREL, £V T80C1EM DL 2 EDKERLT MY AEHRALERIZLY
ARV FEERSEEEL. &b, 80°C2BE D1 25 EHMAE L 2EITT 7D X THE K
CHEASICREL, 80°C DEIRE N THBSE . LEBBORERBLICERTEIL, CN2—
B — (IS, MT-T00) IS XV RIEL. 2L T, REEELRL LI — LV EICHEZES
ALIS0CIT THIZBERIMBAL T-. SHITHMYDORALRBEEZETIA L FTRAZHANT
A oo TELI- ZERLERTE (CO) Z VY, Kitagawa ef al. (1993) DRFBITIEIZ
INTS5TrANE =AM ERILT:. LT, BRILST7 7 A M —F Y MIOWTEA TR R
DL TR IREE BN (Nakamura ef af, 1985; 4 -, 1988) % AV \MCENRZ R
FLT-. “CHE OEREKIZIL, NBSIEES (SRM-4990) Z{ER L.

5. BERBIUVELE

RERERTLHRUCTT. "CERMEL, LibbyD KA, 668F 2 AV VTR HL, EE1950
EPLP-ST-EHTHD. BERZICOHEITHLEEHBRELYER L IFERRZE(10)T
Tt RED § PCEIRN A aL sy — KK AT RS e (Finnigan MAT#E 8!, MAT-252)
TRIEL, RERNMAEOE BN RLBEL (PRIZH, 1994). 1rds, HBIEB-N'200-220
12N, 32D —VEIZHT T, 453,844 9mgD 3 EHH0.31mgD _ER{LIR 3 [E]
NENFEOHTHD. CODERENOHEINDKRFZEZH EIL0.008% LxHd)H TES, F4R
RIE DR R EITRDIRD T,

F1. EATABKMBFCORMEL VO HERY O CHERE.
Table 1. Radiocarbon ages of sediments from the site of East Baray Resoivor in Angkor district, Cambodia.

Sample No Material c N CIN 8 “Ceou *C date Lab no.
(%) (%) ratio (%) {yr BP) {NUTA)
EB-N' 200-220 sediments n.d. n.d. - - - -
EB-N' 260-280 sediments 0.08 0.03 3.2 -23.4 11,000£200 5477
EB-N' 260-280 sediments 0.08 0.03 3.2 -23.4 10,980+120 5505

EB-S 160-180 sediments 0.09 0.02 46 30 2540110 5808
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S EIOREND, RATA IR R+ RE AL AIEREE (EB-N") OHIER & T #270cmDREHI D
VT, 11,000+£200 yr BP (NUTA-5477) 33 X 1r10,980+ 120 yr BP(NUTA-5505) £V H2-2DHC
FEREIBLN. AREGREBFSHEN0.08%LEV. BONHERBEIITRETAMILT
HAELT=COZ V=D, ZOIDICEDH GEWERELZRT. ZOZEhb, BON-FERE
HREFICEENDIFEYOVCEREFRTLHMEND. LIchoTZORE IR I FBF
HhFE T #9250 ~280cmD K X5 - ERPBIL, BAODICE /T A RK R LARTOHETE Y
(W5’ 1% &’ : United States Geological Survey, 1971) M EESND. —F, BERIR &
(EB-S) DR E TH170ecmDREEHZ DT, 2540110 yr BP(NUTA-5808) LW\ HUCEL
ERBLN. ZOREPHRILCRIREORSE HEREIL, LA (EB-N) DR E
T#I80~150cm/BED FIH - E B I A EEEIC ha (K2), REEEIV#120cm™T
MAZHIEIK BT E R OREIMB IV H W HCEMRIE (NUTA-5477, 5505) 2R3 ZEEFBL
2. LIeiio T, AFELIEATA IR R LIATOHEREY C i) LHilrah, Zhig,
HREHTEWBLUTOERNE, IRV T HREICBTHHRBEMOF LLLDIN AT
WA~mh> T TNDBEZE T ZLEL TN THS.

ZDIHTHRTA R B DRI L > TELN BN, WINbRIEF/KMOHEERERE
R THBHFITI0EE (=1,050 yr BP) LAV CERETRLE. TROLOERBICLESIT
I, BANTGARFKMON S TOKRETER$EOHFE (B1MH) T60~80cmizdHhsd FLHOEB
s R ARIRDE (MR & LA OFRB A L BB OERAEL EICRESH, &L
ML OBEBELE L EWBIE L LHETFSNBIEND, KERTFRS G+ BRI B NI T
THLULIIEETHD. ZITHREREROM T AME TO~40cmiZHE L, MEOENTA T
AKBFR O BEROESLFIEECEI0cnEVEBELRSD. LizhB-T, RFAkhER
UBOKERBREORBNOMERIIZTZRY TIL0X, BREODEROB R -BREREIL
JAEBEERTZERTHIE, BRFAMON O TOKEIIEREDOEEOERE (#5m) IZIFERL
THY, BEOERZOHMITR T EIKMOEHE (1,210 m®) OIS EIRO LT KE
(FE/KBESmM) L0, BNTA Fr/k AR X B DB K BT /K Bi3496,050 F mPe AL LD,

EBIT, EATARKMASBREL 2R BREL T, A2 (1996) iIXHEEMIT IO EHEOEST
RENCEEOREEH T T, SEIOHEIVRIBMNICIIR /S BREOHERE Y (BK
HEFED) DT EAE RTFLID W ENMIBAL /2. Ziuid, HERIC LA BENREITU -7 Rk
S ES NI LV RICERIZ BT NTDLDTHY, T iR T5-OICixR Kb
BRI HRIBRAENLEENL.

6.% & ®

KRR BLURALDIZR ST ZEIIU T DOLEBYTHS.
1. EATARTK MR O B #h THENL, R E IV RS A B TR (B1), 718
X T EARE, R ER AN, AKEDREE L, RREHTRBDEITK
HEREM~ AP XaEh5.
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o MCERFIERZRICHESE, BBAEL T HARR LT OB, BT/ RKRRRLAO
HHEY (WD’ PHERE) LHIBTSND.

3. BEASA R OB Y EEOKER, 4 ERALINIRTKEDMERD TN HIERRES
MBS DEIMHRSMERESN, TORKEAREITAE,0505m’L RIALLILD.
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Abstract

Four gigantic water reservoirs were constructed through the Khmer Dynastic period in the Angkor
district, central Cambodia to irrigate during the dry seasons as well as to guard against inundations during
the rainy seasons. Although these reservoirs performed their function as cores of the water networks in the
district at their beginning stages, their function had gradually been unfulfilling due to filling up with
sediments, and they were finally relinquished. Since no geological and archaeological investigations have
been made in the bottoms of these reservers, their actual pondages at that time have been no more than
inferences because their actual bottoms (= water depths) have not been distinguished. Further, there is a
certain possibility that the sedimentary filling up processes of the reservoirs can be reconstructed by
geological approaches using underground sediments. Accordingly, about 6-metres-deep auger drillings
were carried out in the north (EB-NY), centre (EB-C) and south (EB-S) of the central part of the East Baray
reservoir, one of the four reservoirs, built in the beginning of the 10th century, in August 1997.
Sedimentological and micropalaeontological analyses, and radiocarbon datings of the underground.
sediment samples were carried out on pursuing the above-mentioned subjects

The underground sediments of the East Baray are composed downwards of surface dark yellowish
brown gravel bearing clayey sand (banking soil: 0.4 - 0.6 m), reddish brown clayey sand (0.2 - 0.6 m),
yellowish brown clayey sand (0.7 - 1.6 m), light grey sandy clay (1.1 - 1.8 m), yellowish grey clayey sand (0.3
- 1.8 m) and light grey gravelly fine- to coarse-grained sand (more than 1.8 m). Strata below yellowish
brown clayer sand thicken gradually to the south. Fresh-water sponge spicules and are frequently
recognized in both yellowish brown clayey sand and light grey sandy clay.

Radiocarbon datings of the underground sediments obtained from two horizons of EB-N' and one
horizon of EB-S were carried out by an accelerator mass spectrometer (AMS) of the Dating and Material
Center, Nagoya University. However, the age was not obtained from 200-220 cm (light grey sandy clay)
below the surface at EB-N'. The radiocarbon ages of sediments from 260-280 cm (yellowish grey clayey
sand) below the ground surface at EB-N' are 11,000 = 200 and 10,980 % 120 years BP. The age of
sediments from 160 - 180 cm (yellowish brown clayey sand) is 2540 110 years BP. Thus, strata below the
yellowish brown clayey sand are undoubted alluvial deposits. Consequently, the actual water pondage of
the East Baray when it constructed should be estimated at 60 million m® on the basis of hight of the
embankment and its area of the East Baray at the present time.
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