‘(IM K

£21% %11 & % # ? ;3 Vol.27 No. 1
20254 2 F JOURNAL OF PALAEOGEOGRAPHY ( Chinese Edition) Feb. 2025

XEHS: 1671-1505(2025)01-0167-17 DOI:10.7605/gdlxb.2025.01.002

A i LS EX R ENFENEREHRES

ZER REFIL FERKR xEHE £ #F
AL FEHMAET e
1 A BAFRBAHR T, AN 453000
2 THAIHEEFFRAR, ThiFM 450000
3 MR R R RARBERERE, Th2M 455000
4 A EHAFHRE, ThHRM 450001

A

W E BARE—FMELEXNEAERABEXNTR. EHARTET S KT R, BETRRGE R EF
FHRRAN G AR R ETLE - LAUNBRTIXMAENEE RN, AFARBIAFLFEX R LGSR
REGHEREREAFSOMN RN, TRBLAERTEORELRMUAR T HEAESRSRINFEXRTR
FFTHR FRRI: HrkFIbERAT AL E 8. 1~4.6 kaBP(9.1~5.4 cal. kaBP), #IUEHr&E ZE D 7 H 2 km
BEKX -HEWHMBHEE; 4.6 kaBP(5.4 cal. kaBP) PLJE, HERIEESAE. % 5wy B 48R :%iﬂzu/}i
RPN BRI ARFEHMWFTF T ERRNERTE, BRI TARKMEREHAEF; 4 0kaBP WA ERFFMH, 3
ka BP (3.9 cal. ka BP) Hy & 3 3 B 4 5 1 36 K K % #7 3.2 ka BP(3. 6 cal. ka BP) %?&iﬂ%xiﬁ%é%%%éwﬁ%&
o, /A KT XLLE N 1000 F o B gk K £ #E T AEEE, 3 kaBP(3.3 cal. kaBP) 2 J5, #fkaktit
FrEXSBNARRHATLER, EABXKE.REE; 2.5kaBP(1.8 cal. kaBP) &, A EM A Z W20, # AN
FEZWFRBMEA LA LRI KB E A, &AM E LT,

KW EMEE ki FFHIE O FEX

F—EEEN ZER, &, 1981 F 4, L, BHARXR, EENEXRBET, HIFEHERAXFHRXLALR,
E-mail; mayufeng@igs_has.cn,

BIREEEN RAJIT, B, 197944, B+, BFRA, TEANELEFRENEFMAF L, E-mail:
12580010@qq.com

hES%KE: K878.1; P534.63"2 XHFRER: A

Palaeoenvironmental background of Qiaotou Site in Chushandian
reservoir area in the upper reaches of Huai River

MA Yufeng' WU Zhijiang’ LI Shuangquan' LIU Hongyan® REN Xiao’
GUO Yangshan' WANG Chaodong® GUO Lihua'

1 Institute of Geographical Sciences, Henan Academy of Sciences, Zhengzhou 453000, China
2 Henan Provincial Institute of Cultural Heritage and Archaeology, Zhengzhou 450000, China

* A BHEBERHF R T I (455 : 220601103) , EZK ARBIFIA (45 42107480) Fmf mg A HBHLHF R TR A B4 (55
225200810057) JL:[dl ¥ B, [ Co-funded by the Special Research and Development Project of Henan Academy of Sciences (No.220601103) , the Na-
tional Natural Science Foundation of China ( No.42107480) and the Science and Technology Research and Development Program Joint Fund of Henan
Province (No.225200810057) ]

Wk H . 2023-09-12 PelEl H . 2024-06-03



‘(IM K

168

+ W ¥E 2 8K

2025 % 2 A

3 School of Resources Environment and Tourism, Anyang Normal University, Henan Anyang 455000, China
4 Henan Academy of Geology, Zhengzhou 450001, China

Abstract The Huai River is a river of great significance to the Chinese civilization. However, com-
pared with researches in the Yellow River and Yangtze River basins, archaeological and palaeoenviron-
mental research in the Huai River Basin has been relatively lagging behind. Qiaotou Site is an important
site of the Shijiahe culture in the upper reaches of Huai River. This paper studied the environmental
changes before and after the formation of Qiaotou Site, as well as the relationship between the palaeoflood
events and the survival of the site, through stratigraphic investigations and testing and analyses of indoor
samples from the Qiaotou site area and its adjacent areas. The results showed that at least 2 km around
Qiaotou Site was covered by lakes or marshes during 8. 1 ~4.6ka BP (9.1~5.4 cal. ka BP) before the
formation of Qiaotou Site. After about 4. 6 ka BP (5.4 cal. ka BP), the ancestors were attracted to live in
this region by its excellent natural environment, such as the warm and humid climate, highland terrain,
and water source—Muzi River adjacent to the site’s, etc. Unfortunately, this region became unsuitable for
human habitation in the millennium after the Shijiahe culture due to the frequent environmental changes
such as climatic anomalies (4.0kaBP), floods caused by climatic fluctuations (3.5kaBP, i.e 3.9
cal. ka BP), and the diversion of the Huai River (3.2 kaBP, i.e. 3.6 cal. kaBP). After 3ka BP (3.3
cal. ka BP) , the ancestors settled here again as the temperatures in the Qiaotou site area gradually in-
creased and became warmer. However, the ancestors had to leave this area again after 2. 5ka BP (1.8
cal. ka BP) , as the highly fluctuating climate and frequent floods threatened the human survival.

Key words Upper reaches of Huai River, Qiaotou Site, palaeoenvironment, palaeoflood
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Fig. 1  Geographical location of Qiaotou Site area in the upper reaches of Huai River




‘(IM K

170 + W ¥E 2 8K

2025 % 2 A

PzH

wm@/

RO
[QPx] #rgeal

Sl

GESEHI
FIBRRAE B IR K
N HEPR

T WiE

ORQ=PS: !

O T

P2 YT B WA Sk gt il DX SR B (R A TR, 1989)
Fig. 2 Geologic map of Qiaotou Site area in the upper reaches of Huai River (from Henan Provincial Bureau

of Geology and Mineral Resources, 1989)
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Fig.3 Section of Huai River terrace (HHJD) in Qiaotou Site

area in the upper reaches of Huai River
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Fig. 4 Qiaotou Site regional environmental section photo (a) and section column (b) in the upper reaches of Hual River
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Table 1 Dating sample information and AMS "“C dates from sections of Qiaotou Site area in the upper reaches of Huai River

B W/ m 8"C,,,/ %o AMS '“C 4E4t/ a BP KIFAEAR/ cal. a BP(B(ERE)  FHIEH/ cal. a BP
HHJD-1 5.35 -20.3 3250+30 3561~3440(80.4%) 3500
HHJD-2 5.36 -20.4 4180+30 4836~4784(73.7%) 4810
QTXB-1 0.95 -21.0 4630+30 5464 ~5372(71.6%) 5418
QTXB-2 1.42 -19.1 8110+30 9122 ~8997(95.4%) 9059
QTXB-3 2.00 -20.8 8430+30 9523~9421(95.4%) 9472
QTXB-4 3.25 -21.4 13530+40 16511 ~16126(95.4% ) 16319
QTN-1 0.40 -20.6 1840+30 1864 ~1708(95.4% ) 1786
QTN-2 0.54 -19.8 2500+30 2737~2486(95.4%) 2611
QTYZ-1 @k -21.7 3270+30 3572~3445(92.6%) 3508
QTYZ-2 OF -21.8 3280+30 3578 ~3446(95.4%) 3512
QTYZ-3 2.60 -21.6 6390+30 7340 ~7255(59.0% ) 7298
QTYZ-4 3.90 -19.0 10800+30 12746~ 12682(95.4% ) 12714
MZH-Z T RS -19.0 2011060 24386 ~23958(95.4%) 24172
MZH-S IR -18.1 31820+180 34212~33311(95.4%) 33762
PW-355 3.55 -26.4 9450+30 10755~ 10587(95.4%) 10671
PW-816 8.16 -28.5 12140+40 14150~ 13843(95.4% ) 13997

Hi: PW-355, PW-816 iy Bcdls i nf 9 R 2 245 T B 2 i g 41

4 HRES T

4.1 AMS "“C M 547

XoF R HRE S BEAT T AMS C AR, 453
Lo i 14 SRR DU AE BB R TR A LB, 5 2
AN I AR B 23 0l Ry O ER W b 8 Bk T A )
o A ST 1 IntCal 13 #2 ofi dh 2 3 47 48
1E (Reimer et al., 2013), {6/ Ul o3 48 4 5 i
#478l4 (Blaauw and Christen, 2011) E#i&E H
AR BT T 5T R e, AW
[R5 M 7R LA I A0 H DD AR % . QTXB {1 T 3 5§
st hk DX O ORI DAk 2 v 4 i o 30T A 26
Bifg B, QTN fTi 12 5% 1 3% DX s b 4 op 9] 3
WA B IR ARAAE B, 2 A Rk T ST X E
SRt LUK M FR AR B C I AR ] 1 45 2
HITH R HERE, iHA AR, 13.5 ~ 8. 4kaBP
(16.3~9.5 cal. kaBP), PLFH#HE F N 0.25 mm/ a;
8.4~8.1kaBP(9.5~9.1 cal. kaBP), JTFLH KR
1.81 mm/a; 8. 1~4.6kaBP(9.1~5.4cal. kaBP) ,
UL # % 5 0.14 mm/a; 4.6 ~2.5kaBP (5.4 ~
2.6cal. kaBP), YL #E EX K 1.04 mm/a; 2.5 ~
1.8kaBP (2.6 ~ 1.8 cal. kaBP), T fH & X N
0.75mm/a; 1.8kaBP £ 4 (1.8 cal. kaBP #
A, PLELE R 0.22 mm/a, 42 KU

R, VI T A [R) BE A 6 BL I []

4.2 INEFEEES T

U B R AR K/ IN I G2 A T 8 1 KN FRRAE
M ELREAR 7R, W Bl R R T AR A 85 19 28 R A
Yz s i g X OB M B2 BB L BL, 1978)
QTN ] 181 55 (D J2 TR 4 114 F- 259 R 4% 1 v (iR 42 11
SEHIME 4R R 6. 579 F 6. 80¢, 4rikinE (3£ 2; K
6-a), EEXIME R -0. 13, W& 40k —Mm), ¥
R LAAR R £, R T 558 s k. £ O
JZ UL B ¥R AR R 6.65¢, P RLAR N
6. 48, HRLARAR L h & P S AT B H K, Ay ik R
F 2O MBS RIS RSN E SRR ESHSE
Table 2 Grain size parameters of each layer of environmental

sections of Qiaotou Site area in the upper reaches of Huai River

B FHRRZ/e PEKR/e R WA MR

QTND 6.57 6.80 1.31 -0.13  0.96
QTN® 6.55 6.48 1.33 0.06 0.93
QTN® 6.40 6.34 1.32 0.05 0.94
QTN@ 6.53 6.51 1.34 0.09 0.91
QTXBD 5.81 5.78 1.02 0.18 0.98
QTXB® 6.45 6.51 1.22 0.07 0.93
QTXB® 6.18 6.10 1.24 0.12 0.95
QTXB@ 6.67 6.72 1.27 0.01 0.99
QTXB® 6.53 6.46 1.21 0.07 0.94
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Fig. 6 Distribution of environmental parameters in QTN section (a) and QTXB section (b) in Qiaotou Site area

of the Upper reaches of Huai River
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SULBAERT, ST RUBURL Y B ki B0, TR
DU 2 8 T & 1T E A (Passega,
1964) . fE QTN Fl i 5 C-M E (& 7-a), LM
PP BR  ZE b, B QTXB ) I 1% FkE 5 i M,
HpH kot (a6) W8 CM B R T
U7, ARAEEOK B IR DI AL E, FUR RS 1K 3 )
AF, WEEAHTIBL, 5 QTXB i Y _FJZ 2 M — Tt
BUOREL; SFoeemmb e (EE) s
235y, —/NE A AE C-M B R S b7 BB I3 T
R ESRIK S 1 260, 57 P Bt ARTURR IR 8, R
WO R B RAE A Y — /N iR T, A S
P 72— SRR K B S R, B AT AR
FRAE; KB EORRD (2RE0) FERH 55 B2
W IR LRt BT, R BRI K B ) A, RS
MR R, Sk TR DIRUA B 2RK &
Mt (RO KE@HORTIr, K&
55, LLBTE N o QTXB Fl i iy C-M [& (& 7-b)
L, WROH L (L46) B CM B/ R T
Ui, VIBISI RN E, AR K B DU L B
P E S KB 40, I BRI TIRE &, A
AEFEVIRME; RO L (SE) KM
NER HIEANATT C=M £, BFIiRY b B
UKL A AR EDRL AR G LE 1, S 3 AR T AR AR AL 5
IR ORI TR L R 0 AR B R D AE C-M
EI7, A EOr L, AR T RERAK B S &R, R
W 132 DX bk B O R AE

T P 3 5 AT LA S et M8 1) ThT R B A 6 A
X AL, TR RN R B A, T AR AR X

NV TR SRS (805, 2020) . BLAh, XF
WA ()R K Bl T 2 55 AR K # K 3R B8 45 78 7 X,
XoF 4 BT U 38 U0 A R A AT A ) B T ST T Y
f# %t (Shen et al., 2005; Jiang and Liu, 2007; Xi-
ao et al., 2008) , QTN | B w540 RGN K 8. 16
x10™" m’/kg (& 6-a), 45 @ 2 YUY 1 w1k 57
BME A 7.45%x107" m’/kg, 5 7% 41 0K ) R R £
KENTIVEREES, BB, FHQREUEN
WG R 45 R 7.90x 107" m* kg, WL AR 49y 00k AH
XHECRL, FJ Bh iR B AR OK, BB AE 5.21%x 1070 ~
15.26Xx10™" m’/kg Z[A], J Wl 1< M0 14 ¥4 1R 10k 3 A8
fbo 5 @ 2wk O ¥ H & m, R 12,24 x
107 m*/kg, /R UURLY Uk 540, 7K 30 )7 1 i
B, ORBET R TURIAEE . B@DE R
HoA 7.89% 107" m*/kg, $§ 78 VLB WOk i 40, N
B K R B . QTXB 1) T /4 7% L A8 - 1
7.24x10" m’/kg (& 6-b), Witk b T 5 1
S E AR . AR, HhEe. @
JZ W) AL RAE AR R AR A2 P, P30 6.87%
107" m*/kg, 7.34x107° m’/kg, FCMeiib e . %&b+ %
BRI i 2 . KB 1R s RS, 8 T A
UL E QR MR EH i m, FHHh 8.37x
10" m*/kg, SUCERYIH BRI LA %, Kk
BRI S S 44, e thE BT 2O, @)2
R BRLTTRR A D, (B REAEN A m, P
P 6.48x10° m’/kg, 7.12x107° m’/kg, J2
N S T (A

PO TOC, TN J C/N S5 48 45 0] DL B
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DL WL B30 0 oty S f A8 fk (Meyers and Lallier-
vergés, 1999; Miiller and Voss, 1999), QTN |
) TOC & & F 44 0.20% (& 6-a), Xl H AKX,
ASALTE 0.03% ~0.49% , TN Fl C/N 1) 725 Ak it #
25 TOC He AR —%, AW L2 m. &
W B TR SR I AR A, K ESE Q)
SRR ZL By, R T AR S A2 Ak, AR
TOC, TN {H 34 sz EFBHEZ /M, QTXB
I 1) TOC & & V-4 0.27% (& 6-b) , P 33t
1E 0.08% ~0.55%, TN F3{H N 0.04%, #h 2 7s
b5 TOC pyleA —3, Q. @il Bk fE,
R T AR ST, FEOZE /N HhLn iz
B# 5 TOC TN A, X5 UTRREREE & AR B A
Ko QTXB FmE # 4k F, TOC, TN fHH T F5
B S R e ER. 455 2 A
T AR Al 2, AT st bk XA R BE D T 18
T — e P — e i — e g e o

4.3 B XA FE R EES

QTYZ i i YU R LU 0 it o & (36 35 &l 8,
9), HPXHLZH® . @, @, @2 mKL42 73 fii
WHITE 1~ 100, L&Ay, Bd, 2+ 5k
Fo MBERBAE 1.33~1.70 Z[H], Jrkhs. 1§
BHRT 3, EwE, IR AZYRRG; B
3 A T2 P A I SE I A, WL IS S MER
R LT IR LB N E, R IR HLE
TG, MR BGURRIE, WA DU 71 5=
A A Ao 92 TR, W S SE R Pt sl A
Ko HIHEFSCAL)ZH O, Q)2 YUYk £ 4
R HB 2 o P B, R B ERES A B2 (1 ik iz
IR, ke, FLghie, THEREORZ, #

bR IA 20, 76% , HED R T SCAK JE R S R AE o
HERY B LRty L O TR R o A QTYZ ) 1h7 8 (A4
ik, O, OQREHEHEEKITZ -, WAl AR
JEMAEAE T SC)Z, B THRORE TS ©
JEHE T AR UL R A TR g, BUR@)Z LA
R A DR N AR, g3 i) D 3270 =30 a BP
(3508 cal. aBP) . 3280+30aBP (3512 cal.aBP),
RIELBRE B, il BOKE TRz IR, %
B LA R ILA AL

1) PIRUZEIE . VIR Z k& A ROl i
KFZH(ES), ZIEY 2~3mm, PEoRPEA S
XAERKER S, i TFZELRE, SR, R
AL Bl SR T B . V2 B K TR TR A B
FIWrz— (s IR A 0o, 19975 BB il F 4
SEVR, 1998 #i/NEEE, 2009)

2) UIBRIBE AR HHCFRTTRY S 5 i
DRI SO A R 22, ZOULZEOG. OEN
B s, ks, B NSRS E DL
Yy, FEIRBORTURY), RS HASE AR

3) VLRI BORLEEARAE o 25 © A D)2 i KL A
AR, (I 85 (&1 9), 2 ANHF diy BRLEE 73 A 5 i
TE3.5~9.5¢, 1A i £ O WL AL, of R A2
6. lo, A4 E, fEil 8¢ AbA 1 RIE, DItk
dmwdE, Bt EFRED, 2H N 5.96% Fi
6. 16% , 2 FFaoRI L3 5] — B, MUK R B L K
(K 10) KA, DURWIM A th 2 B, 880
AKBETURR, By B ikis, THOVERE s, 3t
KO, B RN, R, PLER R
R E, BHETURE S TR SCRZ .

4.4 MMM EH EEES T
HHID #1]1f %5 Q) )2 H HLE 4 B b & & I B 3] oK

x 3 ENLEEHLEN QTYZ 3 E & XL E R E H M FH E S H

Table 3 Composition and parameters of particle size of each cultural layer in QTYZ section

of Qiaotou Site in the upper reaches of Huai River

B b5 b/ % mib/ % Wb/ % Kb/ % Ht/%  PHRAR/e R it 52 Vs
QTYZ-1 0.00 0.00 0.31 78.93 20.76 6.93 1.27 -0.04 2.90
QTYZ-2 0.00 0.00 2.65 86.07 11.28 6.18 1.36 -0.21 3.40
QTYZ-3 0.00 4.85 3.49 81.06 10.6 6.06 1.56 -0.06 4.68
QTYZ-4 0.00 1.59 1.83 84.47 12.11 6.33 1.33 -0.11 3.37
QTYZ-5 7.95 3.56 3.46 78.97 6.06 5.94 1.70 0.22 5.03
QTYZ-6 0.00 0.00 2.35 91.49 6.16 6.41 1.25 -0.15 3.06
QTYZ-7 0.00 0.00 3.05 90.99 5.96 6.21 1.17 -0.09 2.55
QTYZ-8 0.37 8.41 11.03 72.72 7.47 5.73 1.69 0.05 5.33
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Fig. 9  Probability accumulation curves of each Qiaotou Site culture layer in the upper reaches of Huai River
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Fig. 10 Environmental index curves of QTN section of Qiaotou Site area in the upper reaches of Huai River
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WA R, VOBUREE L) 2~3m, NC AR I ] R
12.1~9.5kaBP (14.4 ~ 10.9 cal. kaBP), 8.4 ~
8.1kaBP(9.5~9.1cal. kaBP), #fki#t hil: X 48 1
o oE M ook O Ul B 3 BE. 8. 1kaBP
(9.1cal. kaBP) J5, %X XK HEE S, X
JZHY TOC {8 fi i, ~F¥2 0.31%, C/N {HHLH M,
X 7.5, TN AE B AR N R, A B R
M, 7E 4.6kaBP (5.4 cal. kaBP) Fij )5, TOC %4
i, C/NH, B MEB e/, B EET,
R KUl D, A Sk a5t ik DX B 0V R AL v, 8.1~
4.6kaBP(9.1~5.4cal. kaBP), izt X #E &
BA2HRHEFERZ, B TREREREH
A, (HZ8 A At il 5 B 1~ 2 km (970 Y 3
AT

55 W Brant dik X AL T op PR TR IR o kL
FEAE P BRI bR M F 2 R AL, I
R FAN Z R0 TR 0 (& 5 5E, 2009,
2017; B i g %F, 2010; Wilhelm et al., 2013;
Toonen et al., 2015) , A7 “% & £F X W) AH 6 1 1Y 45
fiE, LN BORE 255 % bE 7 47 ol b A W 9 8 L5
(Wilhelm et al., 2013; R FE%, 2017), ZFEHiA
(B 5e I %, 2009, 2017; #pifE#esE, 2010; Wil-
helm et al., 2013; Toonen et al., 2015; &= F§ %,
2017) WWPsE &S, fEH LR T POS. CHLB b+
W)/ ¥R AR A bR, IR S TOC & &
TN, C/N FI# Ak F A8 28 Aok 70 B 2 — B Be i) 3R 355
sk (K 10), 4.6kaBP (5.4 cal. kaBP) DI Jg5,
QTN it TOC & & TN Al C/N il A6 % B % i
B R G SOEA DN, A AR A e B S SR B I
KEAE4.1~3.9kaBP(4.7~4.4cal. kaBP), #1k
R BT LR, TOC, TN fH B Hc s, Xk
AR IR, C/N W IEAREEAR, $5 EARIARAR
Yy TR 8 /N T AR R ) B O, I i R T
B, MR, X5t 4. 0ka BP 24 194
RS S — 5 12 4. 0ka BP HijJ5, QTN i
i POS, PRI DL N (B b+ b ) /R b (E R
A TR BURL 2 SRS L, HE R T st hk X e itk
Wk, WfE, AR ZEE T, BRI, TOC &

i TN, C/N BB WG R, (B3 2 A 1 #4401
W&, 3.5~3.0kaBP (3.9~3.3 cal. kaBP) iX
Bk, wh Ak R AE B h AR Ak B ROk, )
TOC . TN F1 C/ N {E B BT 5 45 5 0 8 1R
g, BRSO IR R IR, (U B A Y
7t 3.5kaBP (3.9 cal. kaBP) F1 3.2kaBP (3.6
cal. kaBP) fijJ5, P95, ¥k Ll K& (kb +
W) /B HAHZEIRAR K 878 T DT UYL Uk 28 48 34
%, itk KPS & . TR SCZ O . @2
W TR IR DO Y, 5 QTN 1 Hh 45 7S i it
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. TN A C/N (R ARFEAL, BB Ps, POS. F
BpRiaR A K (CByib+0) /% L AE 4G 78 DU ) 0kL A2
HL, BB, asthk Xt K B E . QTN ) i
Hh I A S0 HE R A R 0 T v R D R DU Y, it
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. TN F C/N (B F s m

EAERME, B QTN HIfK 3. 2ka BP(3.6
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AR R BB A E R EEM, (HR
TIL I ML g ) T R T AR AR Ak 3[R VR R 4
TERTBY L & L I TT VR (S B8 N7 S B A 3 32 B
FA AR A 5 S A 73k K ¢ 38 I [ 1 FH A 4

T A X6 38 X I ) B 9 A RO A B, ]
A B Sk stk AR B L A XA T v e
FELP T 4.1~3.9kaBP, 3.5~3.4kaBP Ri.
3.2~3.05kaBP FiJ5. 2.5~ 1.84 ka BP [ 3t /K 45
KW KIRAE (2003) XF 6.0 ka BP LUK VLT {if
M XA A b KB AT & B, TR AR 5 S T B A X A e
T K B #E 5.0~4.5kaBP, 3.3~3.1kaBP %
Z AN B B, 5% I 2 T K A A 30 LA R R Ve T g s
Wl Rar (2013) XYL IR K JE i b X 2 iy gt
RS B, A R SO R B E AR (4.1~
3.8kaBP) (R KK FHAFAERK VL TLOF 5
DR o A0S (2014 ) 4 35y R 0 A 5 3R
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F 1o TE MR BRI i N, B A AU
W, SERAT TR R A . BOK, Ak, B4R
EhE B BRI IR WAy — T R AR B 4 B, &)
T 4~3kaBP(4.5~3.3 cal. kaBP) M5 MERH . it
IR, 35t ik DX A 2 A 3 e EL I 3l e
Ao VU JE I ST Sk st bk P RO NS AT
5.2.2 BEHMEFERERETURHXE
4.6kaBP (5.4 cal. kaBP) J5, #k X4k
) AR IR EE W 5| S ARG S o SR T I R 24 600 4
G, AEREAT AR R AT R, Sk P e X
A AR B T SR, R R, Bk,
A 5, AR A2 E 2y XA e
N HE = A T A R T — € W EUbE , (H 25 58 N R iy
JEM S A S H R Pl R AL UK . 4 ka BP R S
F S ARt R ) — AR AR A A, IR
A RE S BB R AR, RIUONFFEER T R
PR IR AE (L IERS FIAg e, 2003 X1 I8 %
&5, 2013), KB 4.1 ~3.9kaBP (4.7 ~ 4.4
cal. ka BP) # 3k gt hik DX 88 i e 28 45 1 it ROk
WA o % ast ik AT g ) SCAR )2 B i A ) 7K
ORBEPZ, 5T AR B e 8 BE Y SCALJZ 1 TR
PBRAN TR, 2 25 Ik 7K 32 T KB 3ok By 47 35 3
A hE X JE B R A TTRR Y o 33X U s ) A 2
A KO Sk 38t bk 74 516 ROAG BE 1™ A0 U, X LA
TEMAR S AT AR, s b B W R 5 T .
3.9kaBP (4.4 cal. ka BP) )5tk XIS I8 Z T
JhE, BiF = A~ K, 3.5~3.0kaBP (3.9 ~ 3.3
cal. ka BP) Ui sh A %, KB L E, AidHE
ANMTEMEA, J+HTE 3.2kaBP (3.5 cal. kaBP),
TR BT A DX 2 B M 3 s B AN R, 3T L
W T A A2 T, otk DX Y TR T I B A AL
3kaBP(3.3 cal. ka BP) ZJ5, #rkisthk e XA i)
AR BT R, N R HIRAE I E fE, AR T 2.5 ~
1.84kaBP(2.6~1.8 cal. ka BP), XIS 1% K H
PRSP K BT Bz P R 3 56 A AE
B Skt ik XA 77 2R 0, BRI FE S ik X s s R B T
HEKIZ AR, S NI AR UGE B



‘(IM K

B21% 1Y

T3 RS ] b 3 oL AR DR Sk ik A SR TS 09 0 PRBE R 181

6 Zit5itie

1) AHFFE EZ A 7 eI b i A Sk st ik A7 22
A B PR35 A8 Al S IR B8 %o 38t ik A 52 i o BF 58 X 4
SR | M A A R Sk 3t ik 0 A L SESE D K
EFRAEEN W, JLHREE NI EHE, HK
G X SCAk H B ) S R B R 58

2) BREEEH R 2 ARt R, YRR R R L
JEREXITE R K& o B kst bl B iiai R 29 7E 8. 1
~4.6kaBP(9.1~5.4 cal. kaBP), sk A 1~
2 km MBI X — E 5 E T w5 . 6~5kaBP, ff
EIIVE R HLIE | BB REIR B A, AR CEAE
I b AR AF

3) 4.6kaBP (5.4 cal. kaBP) J5, #f3ki&hk
DX S 2 0 9 ) e L R e b T LA e B A st
H K U5 b BT ALY B AR R, AR A AT A
KAEFRE, BRELAFEATF. FRX 4.1~
3.9ka BP (S S EF . 3.5~3.0ka BP {5 %
Wezh S BATT T A Ok 1 Bk K 9 3 N 3. 2 ka BP Ay fE
]I B B A AR IR EE I AR By, AR A K]
PLJG B 1000 4 Bisf ] P 3t dik X AS 386 B AN 8 A o

4) 3kaBP (3.3 cal. kaBP) ZJ5, #f3k itk
DB AW 2 W TE o, N SRR E e
2.5kaBP (2.6 cal. kaBP) J5, S f&EnymlZ% 3.
T KA A0 7 P U 3 S A I 3 ik ) A 7 AR
W, I HL G BE

B 3k 388 hk X 8k & A i it AR AT 5 S — 2 1 5
P, AN RO e R R R 0 AR I ] L b oK TR
A DX 5 e 3 1R B AR 45 1), {5 BH b DX 4k
o E A AR AL A, X A SR R AR Ak 1 e iz B
SRR, SRR AR SO R A S R
S Y BRI VAT i B R b e DX 4t e
P S S R B oK S s i b, M Skt
HESE VT b3 08— B SR A W Sk s bk, T
TR BIF 502 DX 504 e o i 30 2 A= iy kK =4,
X I TR S 1 % A R

BEAh, TR T A AR T (), R A S FH
XK 5 & Scib g Fge b, FF S A — 20 TR AT TE 20
A R A R 5T

Bist RO KA TR T 3R F e R
¥, BRFFFERRENEZTERL,
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