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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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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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Table 1. Radiocarbon ages of sediments from the site of East Baray Resoivor in Angkor district, Cambodia.

Sample No Material c N CIN 6 "Ceoe “C date Lab no.
{%) (%) ratio {%0) {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 32 -23.4 10,980+120 5505
EB-S 160-180 sediments 0.09 0.02 46 30 2540%+110 5808

—277—



L EIORIEDD, BT A K B S AL 38 (EB-N") OHIRE THI270cmDREHI-D
VT, 11,000£200 yr BP(NUTA-5477) 38 L 7}10,980 %120 yr BP(NUTA-5505) &V 152-2>DMC
FEARENELNT. ARERREBSHRN0.08%LEV. BON-ERERRTAENIRIZILT
HZAE LT COA BN, ZDINZEbd TITVWVERIEEZRT. Z0Zedh, BbIHRE
ITRE RIS SN AEBYOUCENRETTLHEIENS. Lizh>TZOREHZTREL 7[R BF
HFE T #9250 ~280cmD E K BEE HER B, AOMNCEATA KRR ARTOHERE Y
(\Wbw?’ B’ : United States Geological Survey, 1971) B EENS. —F, BRI #
(EB-S) O R E FHI170cmDREHI DV TIL, 2540+ 110 yr BP(NUTA-5808) &V HHCHEHR
EMBELNZ. ZORBEZRRUZFRAR#EOZRBE BB, LIRS (EB-N) O#fiRE
T#80~150cm/& #E D FEIX: TR B I8 EREEICH thah (K2), RIBEELV#I120cm T
PZHDHEIR K T ER B OREI DRI W MCERE (NUTA-5477, 5505) 2R Z&EFEL
RN, LD T, ABHELE AT A R/ LLRTOHERY C R ) Ll h, Zhid,
BB TEWRB LU TORRN, IR T7THRIZBITHHEEBOPLERDIN AV Yy
WA~ED> T T NG EELIE TSR THS.

D INTHEANTARTAR B ORI > TERLIZEBHL, WTINHRIATKOHEER R T
R THHEITTI0VEE (=1,050 yr BP) IDiIAMITHWVHCERZRLE. ZROHOEREICHLEST
i, BAGARFARMON D> TOKEIZS RO ETR (B L) F60~80cmiisHhd FTALOERS
BRHEHRIRE (M) L B OFRE R TR ELEOEREU LICRESN, &Lk
RLOPEEREIE T ERB IR T LM EN D2 E05, KEILFRBERE BRI B PIITETE
THIEEIEETHD. ZHTREFEROM TR E FO~40cmiZBH L, IREDE NTART
AR O EH B EOESHEER U I0cniEWRELRD. L-> T, BKMER
WEEFOKEIIREORBFAOHEBEIOIEZ Y TR, BREOEROBR -HEREIC
JAEEETAERTE, REFAMON > TOAEIIREOEEOEBS (F5m) IITIERIC
THY, BIEOERO i3 RiFkbOmE (1,210 5 m®) 5T S IR D H 72 K TE
(KBS mM) L0, B RTA B S B OB KRR Bi1$96,050 F m3e RAELHA.

SIHIT, EATAFrKSEREL <R EREL T, F1EB (1996) iXHER D I L HEBOEST
RBTNCERORELEHIF 503, SEIOREIVEIBFMICIZE AT/ B REOHERY) G2
HEEWD) DINIEAERTFURWIESHIBAL -, 2, HREMIC L AEENETL- - R
MSHEES NI LV BUCEERIZRIT T DO THY, TN AT DI F K s 2
BCH-RIBREISETNLD.

6.% & ¥

AR FEZELBALNIRA T LI T DL ThHD.
L. BATART/AK PR & H# THEIL, HIRE IO RS A GBS T E MR (B L), K18
X HH MR, WIB K L EH AR, KGR T, HIKER T EMRIR S LUK
HEMEM~ DI K rahd.

—278—



2. "CERPERBRITHESE, HBENTEMBRLLT OBIX, B ATA R AKMBIRLLFTO
HERY (WD’ MR ) LHiians.

3. ENTAIKMOBR YRR OKIEIL, S EIBLNIIRSTKEDOIERD NI RIERERS
NAERDOESNHHISMEHEEIIN, TORKIFAKEITHIG, 050 mE RIELONS.

ZE XM

Goddard, E. N., Trask, P. D., de Ford, R. K., Rove, O. N., Singewald, J. T., Jr. and Overbeck, R. N.,
1951, Rock Color Chart. Geol. Soc. America.

Groslier, B. P., 1958, Angkor et le Cambodge au XVle Siecle. Presses Universitaires de France. GiZR
B - R B EFER, 1997, BRRAS R 7 v a— v KR 7o a— A0 BREEE. HEHK, K
3, 325p.

FIERM, 1996, 7oa—/L-Uyh: KIMELXBAOR. BREBRRETEPES0, FIkth, B, 215p.

Kitagawa, H., Masuzawa, T., Nakamura, T. and Matsumoto, E., 1993, A batch preparation method of
graphite targets with low background for AMS *C measurements. Radiocarbon, 35, 295-300.

AR PHEZ, 1988, HURMERBEREEOER —MEBEESITECEAZBOT—. #
H¥mE, 29, 83-106.

iR -MER -/ NEEE, 1994, 207 U IEBRE RS HICEIDUCRIEIZRIT IR FERINL
EFHOMEIZONT —HCEREHOFFE—. L HBRENMEBEESITHERAS
&, 5, 237-243.

Nakamura, T., Nakai, N., Sakase, T., Kimura, M., Ohishi, S. Taniguchi, M. and Yoshioka, S., 1985,
Direct detection of radiocarbon using accelerator techniques and its application to age
measurements. Japanese Journal of Applied Physics, 24, 1716-1723.

Tsukawaki, S. and Murakami, F., 1996, Seasonal fluctuations of ground water level in Angkor district,
Cambodia. Proc. Intern. Symp., Geology and Environment, Chiang Mai, 227-241.

United States Geological Survey, 1971, Geological Map of Cambodia, scale 1:1,000,000. United States

Geological Survey.

—279—



Underground Structures of the Site of East Baray Reservoir
in the Angkor District, Central Cambodia

Shinji Tsukawaki', Mitsuru Okuno?, Masafumi Okawara®, Michio Kato* and Toshio Nakamura®

1: Department of Civil Engineering, Faculty of Engineering, Kanazawa Umversity
2: JAPS Research Fellow, Nagoya Umversity
3: Department of Civil and Environmental Engineering, Facully of Engineeng, Iwate University
4: Departiment of Earth Sciences, Faculty of Science, Kanazawa University
5: Dating and Materials Research Center, Nagoya Unwersity

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-N'), 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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