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Table 1 Area,shgpe,and thickness of the plow layer of ancient irrigated rice fiedd a Chuodun ste
Thickness Thickness
No. Area (m?) Shepe (cm) No. Area (mP) Shepe (cm)
S0l 0.38 19 S23 1.51 15
S02 12.9 20 S24 1.98 19
S03 3.80 28 S25 0.32 17
S04 7.68 36 S26 4.32 21
S05 1.31 12 S27 10.8 42
S 06 2.99 09 S28 0.96 40
SO07 5.40 36 S29 10.8 44
S08 16.1 20 S30 4.29 22
S09 2.33 39 S31 4.00 29
S10 3.40 34 S$32 2.88 17
S11 5.39 70 S33 1.74 10
S12 1.40 27 S34 2.64 20
S13 9.23 4 S35 3.20 24
S14 2.52 54 S37 8.84 33
S15 4.35 51 S38 7.04 16
S16 2.81 36 S39 0.77 24
S17 6.09 15 S40 8.28 16
S18 0.98 39 S41 2.10 23
S19 1.12 32 S42 6.16 28
S20 2.3 30 S4 3.24 27
S21 7.40 34 S45 384 27
S22 1.58 40
S36 S43 S46 Note: No record aveolable for fidds S36,543,546. Irreguar; Long dripe; Rectange; Round;
Ovd ; Triange like
2 1
P01 P03 0 22cm
;P01 100 160 cm ,
[10,11]
P01 42 57 cm e )
100 130 cm , -
[20,21] [3]
[3]
, ( 50 km ) 7000aBP 3200aBP
, 65 100 cm “
" , 165 225 cm [z =]
“ " P01 PO3 (0 40 cm)
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Table 2 Morphologicd description of two il profiles & Chuodun ste
Pdfile I?;t)h 0:::‘ Sructure Texture Fe & Mn nottles Bio remains Intrusons
P01 0 15 (10YR3/ -
3) Crumb Heavy loamr  Many Fe nottles Many rice draw and
light clay roots remains
15 22 -
(10YR4/ 2) Lunpy Heavy loam  Brownish nottles e rice roots remains
light day
2 42 -
(10YR4/ 3) Lunpy Ligt day Sme Fe & Mn ooncretion Brickbat & pottery
heavy loam shard
42 57 - )
(10YR3/ 1) Block Light day Potsherd
heavy loam Qay dlt film in suface and
many Fe & Mn concretion
57 75 (5YRA 1)
No druc-  Light day Sme Fe & Mn concretion
ture
75 100
(5YR3/ 1) Lunmpy Light clay
100 116 ,
(10YR2/ 1) Block Heavy loam Majiabang pottery
Qay slt filmin suface and Many carbonized rice  shard
ome Fe & Mn concretion grans
116 130 /
(10YR4/ 1) Lurpy/ Heawyloam  Qay slt filmin suface Roots and  plants
Block resdues
130 150 /
(7.5YR4/ 1) Lunpy/Light clay Fe nottles and Fe ,Mn con-  Roots  remeins  in  Hollow buit
Block cretion cracks
150 160 ,
(10YR5/ 1) Lunpy Light loam Qayish nottles and me
ooncretion
160 174
(10YR5/ 1) Light day
174 200
(10YR4/ 6) Block Light clay
P03 0 13
(10YR3/ 3) Crumb Heavwy loam  Ed blood type nottles Many rice drav and

roots res dues
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Depth Qolor of

Pdfile (cm) eSS Sructure Texture Fe & Mn nottles Bio remains Intrusons
13 23
(10YR4/ 2) Lunmpy Heavy loam  Few rug nottles e rice roots remains
23 40
(10YR7/ 4) Lunpy Midde loam  Few rug nottles Brickbat
/ ,
0 5 (10YR4/ 3) Midde loam Fe & Mn concretion and rus~ Rotshard
Lunpy/ nottles
Block
50 60
(5YR4/ 1) No dructure  Heavy loam
60 88
(10YR4/ 3) Lumpy Heavwy loam  Many Fe & Mn concretion
838 103 (10YR2/ 1)
Lunpy Heawy loam  Fe & Mn concretion
103 130
(10YRS6/ 2) Block Heawy loam  Fe & Mn concretion
130 155
(10YR5/ 1) Block Heawy loam  Fe & Mn concretion
155 180
(10YR6/ 2) Block Heavwy loam  Few Fe & Mn concretion
180 200
(10YR4/ 6) Block Light day Few Fe & Mn concretion
2.3 500 g
, (9) 5% 20%, ;
2% 4% , ( P03
103 cm )
(90,)
( ) , 1
P01 100 116 cm (
)
( 25U m)
[8,16]
5000 3
P01 PO3
P01 ,
( 1),
12000 60000 g! ,
1
5 000 ,

Fg. 1 Fan type rice opa ilated from ancient paddy il a& Chuodun ste
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3 P01 P03
Table3 Fant opd corterts (No. g™ * wil) in various layer of il in profiles No. 1 and No. 3 ,a Chwodun ste

Prdfile Depth (cm) Oryza sativa L. Phragmites communis ~ Miscanthus sinensis Banbusaceae Sorgo family
P01 0 15 19 476 1025 15 376 7 175 3075
15 22 17 093 0 23 930 4 558 1 140
22 42 14 147 0 19 806 3773 1 886
42 57 25271 8 748 31102 8 748 0
57 75 11 477 956 13 390 956 0
75 100 3542 885 20 366 0 1771
100 116 105 159 0 6 632 0 0
116 130 64 007 2371 33189 0 2371
130 150 17 327 1238 17 237 0 1238
150 160 19 678 2 952 17 711 0 0
160 174 0 4 337 18 431 0 0
174 200 0 0 1 009 0 0
P03 0 13 15 425 1028 7 198 3085 0
13 23 7 646 3277 12 016 4 369 0
23 40 4919 1 968 7671 6 887 984
40 50 7 008 3003 11 012 2 002 1 001
50 60 15 306 3601 9 004 2 701 0
60 88 1897 949 4744 0 0
88 103 1795 697 3489 0 0
103 130 0 0 0 0 0
130 155 0 1 968 3936 0 0
155 180 0 0 3295 0 0
180 200 0 0 0 0 0
2.4 “e
e “ » [7 11]
14C '
P01 100 116 cm ( (v 9.2]
) 5907 25
aBP( 4), (1 000 ),
(6 000 a BP ) S27 0.04 nt
P01 200
¥ec ( 4 ,PO1
(42 57 cm) ( 60 %) (
3320aBP , 90 %) ( )
( DNA ( 95 o) (827 2]
), 21 po1
(100 116 cm)
6280 a , ( )
7 000 a ,
(5 6] , , ( 2 4) , :
5 6nf 4.39Mm(3.52 5.26mm,n=45, ( )251nmm

, (L9 3.29Mm,n=45), 1.8mMm(1.24 2.58mm,
, n =45) () 1.74 1.84
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() , (av) [27 28]
8.314% 11.97% 12.65%,
4 (P01 e
Table4 *C daingd il organic matter and carbonized rice grains collected from prdfile No. 1 a Chuodun ste
14c
Depth of il layer Reslits of C dating Years dter emendation (a)
Type o sarple
(cm) (aBP) BC BP
42 57 3058+ 176 1371 3320
75 100 4624 +143 3369 5318
100 116 5 450 + 147 4331 6280
150 200 5 187 + 186 3979 5928
100 116 5123+45 3958 5 907

il organic metter;  Carbonized rice grains

1 000 um
—

— ( : 10 )
Fig 2 Morphological observation of carbonized rice grain disoovered in the ancient paddy fieds a Chuodun ste by steromicrosoope ( x 10) :
Lemma pane and Lenma hair ,characterigics of typical Japonica rice grain

AccV Spot Magn  %Det WD 4——1 500 pum
16.0kv 30 101x E_ #8659 _difionhy

3 ( : 100 )
Fig 3 Morphologica observation of carbonized rice grain disoovered in the ancient paddy fidds a Chuodun ste by scanning electron microsoope ( % 100)
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Fig 4 Morphologica observation of carbonized rice grain disoovered in the ancient paddy fields a Chuodun ste by seromicrosoope ( % 10) :
Base part of rice avn ,blunt two hurrped medoid ,shdllow flat depressed cleavage ,characterigics of  Japonica rice grain
10 ( 2
15m P03
- (40 103 cm) ,
%] 1953 ( 25 219 ) :
,100
L ( 3) 1
3
( 3 ( 4 «) :
[8,22,28,30] « »
[30] «
" 20 50
3 “
1) ( 100
160 cm)
14 [1] . . : ,2000. 137
C , 6 280 aBP . - A
147. Yan W M. Agriculture Development and the Origin of Givilization
! (In Chinese) . Beijing: Science Press,2000. 137 147
2) P01 PO3 [2] . . : ,
, ( 1996.1 80.Lin P T. il Qasdfication and Land Use in Ancient
12 000 60 000 g'l ) P01 China (In Chinese) . Beijing: Sdence Press,1996.1 80
(42 100cm— 3! ' ' ' . '
,2002 ,39(5) :618 626. ®ng Z T LiuL W ,Zhang GL.
3320aBP } Holocene wils and environment in Kunshan region ,outh Jiangsu (In
100 160 cm—6 280 a BP Chiness) . Acta Pecblogica Srica ;2002 ,39(5) :618 626
), [4]
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MORPHOL OGICAL CHARACTERISTICS OF PADDY FIE. DS, PADDY
OIL PROFILE,PHYTOLITH AND FOSSIL RICE GRAIN OF THE
NEOL ITHIC AGE INYANGTZE RIVERDHE.TA

Co Zih)ngyr Yang Lirzhang® Lin Xiangui® Hu Zhengyi' Dong Yuanhua® Zhang Gangya® Lu Yanchun'
Yin Ri' Wu Yanhong® DingJiniong® Zheng Yurfei*
(1 State Key Laboratory d Sail and Sustainable Agriculture, Irgtitute d Sail Sdience, CAS, Nanjing 210008, China)
(2 Nanjing Indtitute d Gedography and Limndogy , CAS, Nanjing 210008, China)
(3 Swzhou Museum, Swzhou, Jiangsu 215001, China)
(4 Zhgiang Cultural Reics and Archaedogy Irgtitute, Hangzhou 310014, China )

Abgract During the 6th excavation of Chuodun ste (E120°50 41" N 31°24 07") ,22 pieces of prehigoric farming lands
were di soovered within 300 nf. Each field was surrounded with bands in between ,and ditches or water pools (wells) congtructed
for irrigation ,and some pots wearers (belong to Majiabang culture periods) for water trander from ditch to field were found in
these ditches or fieds;nore 1 000 fosdl rice grains were screened out ,and about 10 to 60 thousands rice phytolith (opd) per
gram il were detected in these ancient lands ,dl facts above are grong prodf indiceting these sTell piece of ancient lands were
irrigated paddy fieldsfor rice cultivation by ancient human beings settled in this ste. The age of these paddy fields were about
5907 aBPto 6 280 a BP determined by *C andlyss. It isin Neolithic period and in agreement with Mgjiabang culture period
identified by archaeological method. The smell sSze of each fidd which only 0. 4 nfto 16 nf and various shape etc. norphological
characteri gics were reflect the very low production capacity a thet time.

A il momolith (P-01) was sudied and described ,results indicated that there were two buried paddy oil prdfile piled to-
gether. One is prehitoric paddy prdfile with age of 6 280 a BP (Mgjiabang culturd period) in the layer of 103 200 cm depth
and the other was ancient paddy profile with age of 3 320 a BP (about Magjeo culturd periodsto Early Shang dynagty period) in
the layer of 42 103 cm depth. It proved that there were severd times of flooding or sea water invade resulting to break off agri-
cuturd divilization. Another norolith (P03) only 15 m apart from the above norolith (P01) ,but it was not found the prehis:
toric paddy prdfile in the layer of 103 200 cm depth indicating early human beings settled in Chuodun Ste during thet periods
had no capacity to use hill land for rice planting yet ,because of P 03 norolith was located at the foot of Chuodun hills ,they had
o techrology to leve it to condruct terrace for rice planting ,while the same buried paddy prdfile in the layer of 40 103 cm
aged as Magiao culturd period to Early Shang dynagy period was there same asin P-01. Both buried paddy ils have developed
nog of the typicd characterigics of nodern paddy oils.

SEM and geromi croscope used to observe the norphologica characteridics of fossl rice grain. They are ovd shape ,bigger
changes o length-wicth ratio with lemma pane gructure and lemma hair ,remained base part o rice avn ,blunt two hunrped mas-
toid ,shalow flat depressed cleavage etc. dl indicaing an early cultivated rice characterigics and belong to Japonica rice type
(Jin Dao) . It is dmilar to the carbonized rice grain discovered in Han Tombs located in midde richesof Yellow River by Ding
Yinin 1950’ s,it grong supports his point of view® the begnning of rice culture in both Yangtze River Deta and Yellow River
Vdley were garted from Japonica rice (Jin Dao) " .

Key words Buried ancient paddy fields; Ancient paddy il ;Neolithic periods; Rice opd ; Cultivated Japonica rice;*C
dating



