2015 4 9 A o Bk ¢ R Sep. 2015
364 5 5 M. 575-582 Acta Geoscientica Sinica Vol.36 No.5: 575-582

www.cagsbulletin.com  www.ith R 38 .com

AltEFEEMRNRFIESHEX 5>

E K, Wz, & 3, B3R, BRI
rp [ b R 2 e ST A, JEET 100037

7 F: B XL EEEE Sk B AR TR A YR L MR R IY RS2 R AR T A A G A
HATERGESE, BT FETE AR DR A PR AR S AR . AR Lk B i B OBRUARRALE iy B e A A BR B
FRAEFR B F TR 6 1 UM TR AR TR, AT i h A TIAR &, AR IR IR R 4,
PATH - VA PRI O R 8, Al 678 o 2R G DURBURRAE | PRI T8 28 B B 55 0 o 4 5 1% (AMIS) ' C 0 4 B k)
X EEVE R R G UIBUT S AT RG50HT, JER2RGE R 50 =B R 2858 (11000—8500 a) LUK # 4 4 b
Bk b B R, MBERS L, s - AATORRL E . RS (8500—3200 a)y i MR AR L IR 1 BTk
W, WHAADIRURE; 253200 a~) LB 6 | W8 @M AN . K LB e £, hB-HEEMIIRAE
FIETE 2R g0 B & A B AR LT R S AR S L . BEEREE N AWk A, et X 407 th i 2 19

153 B DX 3800 B AL Tk 4
EHIR: FIVEUE;, &g DUBRHE; HZR 5 R, We2k
FE 5325 P534.63; P532 XEkFREAD: A doi: 10.3975/cagsb.2015.05.07

Sedimentary Characteristics and Stratigraphic Division of Holocene
Series in Baiyang Dian, Hebei Provence

WANG Yong, MIN Long-rui, DONG Jin, YAO Pei-yi, CHI Zhen-qing
Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037

Abstract: Through a comprehensive study of the lithology, stratigraphic sequence, grain sizes, and microfossil
assemblages of sediments from Laohetou section in Baiyang Dian, Hebei Province, the authors reconstructed the
Holocene environmental evolution in Baiyang Dian. During the early Holocene, the climate conditions became
cold and wet. Limnological conditions changed significantly after middle Holocene, and then lake retreated at the
late stage of the Holocene. Based on the analysis of sedimentary features, environmental evolution and AMS'*C
dating data of Laohetou section in Baiyang Dian, the authors detected significant variation in sediments of
Laohetou section related to sedimentary facies and climate change. Holocene Series in Baiyang Dian can be
divided into three stages. Early Holocene (110008500 a) was alluvial and limnological facies of yellow silty clay,
silty sand; Middle Holocene (8500-3200 a) was a climate optimum for the development of limnological facies of
black clay and clayey silt; Late Holocene (3200 a~) was characterized by the development of alluvial, swamp
facies. Middle Holocene contains black clay deposits in Baiyang Dian and provides a basis for the Holocene
division and regional correlation in North China.
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Fig. 1 Geographic map showing the study area
(modified after Wu et al., 1996a, b)

e ) wh - A AR U, HoH 2 R e ik | R AR,
JEMFFTARAC S I 4t 2 R iy S AR T 1 BRAE
KXo XFAVEEMHSAE T . TIBASEE . 2R 45
W NEE T TR (E S B, 1983; 1
THIFAE, 1988; fl JIAEFIRE I, 1992; Wu et al.,
1996a, b; Xu et al., 1996; SRV, 1998; 4
HMEE, 2000; FHI05E, 2014), 482 %] 401
F BRI R A M A ERE, RN A AR 2 R 4
Fe s, DURBVRRIE Ca M) Ry H 3R i T e 1, k=
JE TR BRSO B AR BE A ) o i DA A1 - R
PR S WO AR, KT it 2 B B
T &I 43 Ml 114 (2500 aB.P. E 4 ) . WS4
(75002500 aB.P.) 1 ¥ %K F 41 (10000—
7500 aB.P.)(BREEAAIMR A 2, 1987; I )2 81 )
P2z, 2000) . AT AN A FIPETE L IX A 48 b
JZ AT AR 53k VU3 (/7 35 TR 45, 1988) o T Jb-F B 48
Tt 2 R4y, o AR 0 D b X ) B LR
SR A 2 T DAV B Ao A OB R T, k= X
VTR RGN TE, AR T X BHZ X, T
B W AR T XS, 2 EUR R A
JZ R 43R BRI R X I 2 X FE DG R, AT LA M2 A
5 R 1 5 R 25 5 0 U B A 2 K] 0 X EL AR
(FFILEE, 2014) KA W26 6 Ji P 3 M AR
B R TR A BG4 S b A T R G4y, R
SR A 2 B I DTRR AR A T, T LA XS 2 )
S3 FIOX AR AR o

H A 7 U 4 th 2 A B AR R 4 L DTBUR
Be bR & A A R B L (R R AR =, 1987;
CrhE 2 8 ) 7243, 2000; XIS ZE4E, 2010), A

SCXHT AR S T e B Sk AT A T R4 A
HRGORE TR | AR A0 BRI 2= SR,
AR5 00 X SR KT 1 9 U o Sk ) T 4 6 1 190
BURREIE T TR G MM, 647 T #2045 X 4
Xttt

1 PURRHHL

A5 b )2 R Sk 3 O B S % 42 TE B
PN T HNTE, 78 AETE ORISR A 88, 4
B BT el & b
1.1 SHHEFE

] S AR E T SR AR L 2 km, H
PEVEVEMI(N 38°50'1.00", E 115°45'4.10"; &l 1), #
P 2 S B A HEREAE, A B R Ay 2 Rk an
T

DA, REBART . LR, ki, TR,
A RO, R A 50 cm

DM AR @R LR AN, R LD, TR AN

N 44 cm
3B AR, KL, KEKFE 30 cm
4)H 0k 0 JBURG  Je 3 R b 76 cm

SyBE ., KGR L, PHREB O L, FTEENEL

HREMFEH 72 cm
6) 1K B (4 1 b ST R 1 17 cm
7AW AR L TR ED, R TR R R 2 ek

40 cm
8) AR EUK - TR D, b RS L Je MR R 1 59 cm

OV JRH D, K TR . RS B 52 em
1.2 HEHMSHRE

RLRE ST 25 LRI, ] Sk T TR kLR =
FAMIE 0~250 pum, H Ak + 450 (<3.9 um) i
6.32%~96.21%, 4 ¥ # 4 4 (3.9~31 um) 5
2.96%~74.85%, Ml ¥ B 4 4 (16~62.5 pm)
0~41.23%, ZAMHNH 43(62.5~250 um) 5 0~47.25%, H
B #2 (MZ2) A F 0.26~51.31 pm Z i), F# K
17.28 um(5 SCHER) .

DU AR B R B AT LLar o =AY R B
290—440 cm, 200—290 cm, 0—200 cm, 42 B¢
)RR AR AR AL B . o R B k4% 5.82~48.82 um,
WahE K, hBEPEREREEAKN, AT
3.83~10.62 pm; b B R AR AR AL B R 0.26~
51.31 pm,

2V Sk ) T R A 1L B AR i 2R R AE B
BT T Be R ARG 2 0%, WA, WE(ERIAR 53
B4 0.7~10 um 5 50~80 um, JEFBNZETMWE, F
BLIE(E R 50~80 pum; HHF FEWE(E AT 10 pm 2247,
EEChZ TR, FIE(EN 50~80 pm, SMHiZ
OB R RN BB Al L E R TR 7 2L AR R B e
Yo FVEEVESE A ACE W R IETEITAEK R, A
T up A A RS (W et al., 1996a, b), 517K 325
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TAKRBITEA, E I X IUR P[] i 52 170 K 14
L3l S5 22 Rh sl Sy 2 A, il AR TR RS o

P TAT P B A i 2 A 4 3y B0 ST X R 4
A, WEERARN 7~10 pm, BAE, I TR
Yy o B —E AR B9, AR R E RO R AE SR
Bi, J& T M ng AR

b BT A A i 2 R A 2 B D B 17 g 2
B IR, HE S IEERIAE N 30~60 um, 136 cm &b
TUR R Z e 25, WE(ERLAR 23508 0.7 pm,
8~12 pm Fl 260 ~ 420 pm . WA A2 BT f kL, 2 0
WSO 10 O b DX IO AR ) 32 ik 2l g R 2 i), e T
TZMETEN, AR
1.3 HEWEHE

Sk TR AR WA TE 2R Mg 25 R R, i THT
LA N A A3 8 8 19 Fh, fbAECEE, 4
AR

FB(0—50 cm), &AW IEZE: Candoniella albi-
cins, Candoniella candida, Ilyocypris biplicata, Ilyo-
cypris dunschanensis, Candona youheensis, Cypria
sp., Ilyocypris kaifengensis, Leucocythere plethora
o P ERAA TR B RIS
P BRI i AE 0 SRR, PR A 2R, T AR b
Leucocythere plethora ¥ Fi/b, & BEREA G EIR
K2R RUK CREAE TR TE R E K WA T, ST R
JE R, B T -V AR TR A

H1 Bt (200—290 cm) K5 €5 . SR EK &4 TE
25 Candoniella albicins, Candoniella candida, Can-
dona youheensis, Ilyocypris cornea, Ilyocypris kai-
fengensis. SHWIAFUIRIALE, W HEAZ 55 i /EH
M

T B(330—380 cm)MR R S UKt BTk
W &N Candona planus, Candona jucundus,
Cyprinotus sp., Cyprinotus faveolus, Ilyocypris ma-
nasensis. Candoniella candida, Lishania resisa. W,

I A JEF L Bt ORAEZE T Eucypris
inflata FEAERNAE TG 72/ 30 ER K B0Iv0 . TR, A0
I T AR KR Ol BT R IR A B IR,
ZMTE L BEECRAR D, RBZ BN I -TR B AR TR
HE,

[l i, 72 T Sk 3 T P B (200—330 em) R AR £]
FEMM R A, FYUA Unio douglasiae, Ar-
conaia mutica, Arconaia lanceolata, Cuneopsis capi-
tata(Heude), Lamprotula Leai I Lamprotula zonata

&, XEXGER AT AR, FESAERE
L VLR WALV 2548 (PR 5 AN X H 92, 1963;
Xl H HEE, 1965),

2 i ER L

Xof 0 Sk ) AN () R B O B T 0B L e
HKA AT AMSMC 4R, 2t Calpal TR AL IE M H
DiAEt8 (2 1), AR 4 0 AR 5000 647 N A 3R )
R R AR, A TR A AR FCAESE
2.1 EFHERMNHE

L] Sk LA 388 ecm N B, 2 F M D
K LR, R EERRAE R R s B TR, Z BN
WD TR 4 e TR ARE =, ORL R AE S R A R -
MU, SEFEFEHNERMG, K EREH
WA, ZRRER YN 10.6 cal ka B.P.., 5 Hij [
B b MR HEAR B 22 0K Z P RS 4R AR S A SUZ T
SE B AT I AR IR 11700 cal yr b2k(FEZAJG 2000
FEFIAEIR) (Walker et al., 2009)80H50r . PRI PR
SHGE LA B AT G /R 0 FEF IR, X — A
FEL 1 1 o2 7 2 A At b X 35 0T LR BRI, 2% A PR
AMUEAM . AMACRR, RN S
AR 4T 5, TERFAN G TR 5.

P F EEEr R T 4 5L, FEFLIE 6
—6.15 m ALYV AP 1 A A 4 (11280+350) a
(VPRI ST, 1986). 1R HL X ZEZY 10210~10000 a
B.PA M IR BR Y (40 5%, 2002), AL R AE
(10530+120)~(9500+40) a B.P.{7A7EHE K-8 PRITAHE
(B REE, 2001), dbatpr Il IXEUE 4.5—5 m JitYe
F1 6.84—6.89 m YA A 4(10120+150) aB.P.Fl
(11850 +200) aB.P, J& 487 w1 Ut (PLL e
SR, 1992) AEAUT I 5 — W el e T I T
AR 2 20t R W (R PR A, 1986) ., X LRI,
HEAb b DA tHE DOR S TF IR 55 02, IR AR IR 24
10~11 ka, 7E X3 AT LLEATX) o

F1OEWLSIE AMSC M EHIE
Table1 AMS"C dating results of Laohetou section

S AL TR /em WUAEHA 6} C 4E iy /a BP H B4 /cal a BP
BA111331 114 WoE 1315435 1244441
BA10307 200 TR 3010+25 3219+43
BA111328 225 [ 3395425 3647 £35
BA10310 272 DU 5985430 6830442
BA111336 360 DU 8610+35 9573428
BA10311 428 TURY 10295+35 121954170
BA10313 436 TP 12330440 144904337
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B b4t g ) 43 2 202 DL b )= o
W, DA D60 Ry R0 R 900 % A Sk 40 B 19 A 91 - £
IR P PR S 01 R Atk TR R R o R,
B R4 (FE 4> 10000—7500 a). Fr4grtih(FE4
7500—2500 a) I 4= 7 (54> 2500 4E 2 4), HEif
E PR 2B g ORI =5y, REARE S R T
14y, L 8.2 ka Fll 4.2 ka A FHRI4 A H4piitt .
Spr R A, (HIX —Jr R 7E T8 H (Walker
etal., 2012),

Pt LA T DO A R op REUR 1 W A
AR AR 2 A A T R N, R ) SRR A AT IR A
SR R XIS S8 AR AR B e, e
JCAT: Fr T s e 4B it 22 D T e R e I
B U A T ™ B A (2 T A, 2005), I 0T B ABT
A1 2% v A 2 T) i SC Ak R ER R R T R R T,
2011); HhEHBIX LE 10000~8500 a B.P., M@t T(F
ZIVAE, 2002); K IC SR B s b 4 R A s
PUR BT 508 F (FE E A, 1983), dbatHiIX I %
R C SRR, AR I R A, MR
T 0™ & A4, 1981),

Hh At 1 UE M DX 3l R B EORG /Ue k
(FE B4R, 1983; BHEUHISE, 2005), & & Aedfk
A CHARE RN H %, 1963; RATICAE, 2014), %A
e A A K T IR R A . IS
WA B (E 22 B, 1983); T JLfE iz T
2 YA TR EEHTAF, 2005); 7E 8500~5000 a
B.P.EF, TN ERE A IR EE (SRR TT AR, 1998);
H R 2 YA TR R T 3 (40 4, 2002) . 761
Ty A FRAE 2R B AR i R - X v 43 S i
BRI (B 22 3 %, 1977; TR RS, 1978; BRI 5,
1979; feE4E5%, 1981; LIRS, 1982; 5 [EBE4%,
1983; 2= AR E 3%, 1985; An et al., 2000), Ff)
ZREVRS, WS SHAIRIIRIZ C Fikh
(8530+108) a(ZERbKZE, 2005). [RH A ISEA 20
GO SRR, Hod g Ak £ e R R, R R
HiHE AR (RPN, 1998), HAH A S SR K
TE AR U DX AT | 7R B 089 A0 2 T80 3 4 ) 4 T
SUAEAL, S B R I A S A BR B, AT S
T A o L 7R S5 v 4 7 T 1% T e 3 P A X L (558
BT, 2014), FRAGEHRAAZ RIS 25K
W% 1 - 43 A sF 1) (8.5 ka) B4R — B, thn] DL AL
JUIE i 2 A M2 AT e, ALY T RS, BT
g, I, ATRLEE 8.5 ka /B 4nrtt iy
FHAERS

B 4 T PR D OB B & Ak 81k, il
THUTREE A Ry vh BUM . 2 3000 aBP J2fEJbHIIX K,

i A28 Al B T IR ([R5 45, 1983; R PL M BLAR A,
2003), JbatHb X A e 5 R ER o345 (I HERR (M | AR AT,
1981; skTuk, 1984), fEdb V)5 7E(3470£125) aB.P.
TRIFARTIRES B, 7E 3500—3000 aBP 47 i Bkt
I (WEE I, 1991; BRFBEHAE, 2001; RUCFBLA
F,2003) B AH A BT LT RO T R
R Bz -, O Fp A AR ARG T P
B3 = A I HUE (RS, 1992) 4 I
SO A T RN, BTG S A ST KA T I AR T h
BB AT TEAS FITESE, B IRJE DA WriR A, £l
TR VE R K A BB 4, 5 BOLZ H T (KR
FEFISRIELE, 1989). MEAHTHEAIIRA E T 3500—
3000 aBP,
23 AFEEFSESSXKIEITEE

AR &) Sk T A PERRAE R EEZE L. AR
Fo MC ARSI, e Ria il = B 2):

A5 B (388—330 cm): % 10.6~8.5 ka, A
JRAR GRS L BB D | b BOR: LI Rk £
B0 11.97 pm, FREMRZE N 1.5~1.9, ki
%, NI A VL Candoniella albicins, Candoniella
candida, Candona youheensis, Candona jucundus,
Candona planus Cyprinotus faveolus, Eucypris in-
flata , Ilyocypris cornea, Illyocypris biplicata, Ilyo-
cypris dunschanensis, Ilyocypris manasensis, Ilyo-
cypris kaifengensis, Lishania resisa 55 N2 A o

WGP BL(330—200 cm): % 8.5~3.2 ka,
#B(290—330 cm, 2 8.5~7.4 ka) ik B (A kG + 5
BYE, AR, SR 2037 wm, BRI
ZH 1.5~1.9, ik %; FEi#Q00—290 cm, %
7.4~3.2 ka) W RRA | KA TR LK G | B Ak
WK L, M ERASEE 6,93 um, B iEd 2
1.2~1.7, Zr gk 45 o B AL E B R A I %
Candoniella albicins, Candoniella candida ., 5 F &
BRI 5228 Unio douglasiae, Arconaia mutica, Ar-
conaia lanceolata, Cuneopsis capitata, Lamprotula
Leai I Lamprotula zonata 55

G FB(200—0 cm): ~3.2 ka, NEHM
R E O . KM . WA E SR LR,
WS, FEBMMRDERS £ . K OB, R
E344 10.98 um, ARifE(N2E R 0.35~3.42, F3 ity
ERZE ., LK LR AN, S a/NRA,
ERIAR T2 28.09 um, ARiEMRZE R 1.5~2, ki
2 WAL G LA Candoniella albicins, Candoniella

candida, Candona youheensis, Ilyocypris biplicata,
Ilyocypris dunschanensis, Ilyocypris kaifengensis,
Leucocythere plethora 55 N & .
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Fig. 2 Sedimentary characteristics and stratigraphic division of Laohetou section

BT R .
= 1454l I R FRAE. 1908 i S48 5 T
1 "'C‘i* RADEEII] (T 75, 1988) (EEFEETZE, 2005) %m&;}rm% 2005 ) (LA, 2002)
e LR Doy B W/ o H IR QE:EB%
Jcal a BP 372370 /cal aBP cm /cal a BP (-120
ILJL\' 1004
+
#H 092+72 100
% 2004
8270470
- 7600+200 3004
|+|
%ri_ 40 10210+80
1t
50/ PR 9075 1689
n
2 —=—=—11244 =761
i 0
Juis

11280%350 800

660677 Rk B D it
clayey silt E clay
it OGS
@ gastropods m bivleflz‘e

8140+9
ARy T HAR
10004 /8638502 E silty clay grass roots
Hranwh Wb
E silty fine sands silt/
E BRI e B
black clay peat

1200 Lo

B3 St FREEHEER DS
Fig. 3 Holocene stratigraphic division and correlation in Hebei plain
R RARERNE, @il RV, X TT Ik, B H T A T 2 4] 23 AN H T
R ETERE . )RR . FREERAR S AR (18 3) o A it 2= 4] 0 >R T E i P A G =
MBS 0T, 254 ''C MIAESE, FIFIHZ 2P A% &,




580 o OER

EE CHEN AT

3 4w

(D) FIFETEH X A8 40 & B 30 H, i i)™
1z, R AR o AR e Sk ) A e U
BB . AR & M AEEZEA RS, LIRS
WM, DL A A E B A 1B B R) (8.5 Ka,
3.0—3.5 ka) WA, AT LLE EVETE SIS N =
Bt. TBL 24 10.6~8.5 ka, FIVETES IR T ELBITE A
TR B, 2 8.5~3.2 ka, M N BB ARG+ /U8 0%,
TEEHNEERAA, WAV E; BB, 4
3.2 ka, UUBUARSRARALBCAE, LA -TH R AR TR

Q) EATEVEH X 4Bt rh &R L B R AR
Pene, A SRR IITE TR, & & A A T 38 W
seRib A, RBURBER R RE, et S
WIEUURL, AT AR A X el )2 R 4 5 %6 e bR 2,
WA R “CATETELL” |, WA A R A 4
AR . Tt AE R TE AL R T, SR
et X e AL . A SR EEAN .
FRARTE | M2 o E AR B AL ET B

st o B 2R A K SR SR M AT R PT AR
FERETINMBENE, PRRAXFAT)HESE
TRT B I, EHEIKTHE.

Acknowledgements:

This study was supported by China Geological
Survey (Nos. 1212011120142 and 12120113005600).

2% 3CHk:

M7 . 1979, bt X 45 th i 2 & [ AR BB R EAR [0].
B2, 9: 900-907

PREERL, AR . 1987, WIILSE U0t R [M]. dbot: HJS R
#t

FEEEH, MY, g, BN, VEXIdE. 2005, A6 AE e E
T A TR B A T H K SRR AR [T]. T T 5 4 I 42
T, 25(4): 107-113

BEEEHT, JEM T, 2011, Tl R e DX o A Ak e e s
O3 AE R A IR B R 2 (9], v T S B S A, 26(4):
66-76.

SRERTT, WARMR, ki, MRBF, A, MunlE, KOO, 1998, 7
T b DX A TR 0D LSk S S PR IR AR AR WE SR (0], Bk
2F3R, 19(4): 364-369.

FASIC, A, ToR. 2014 b P TE X 4 th e i 3h
YIRS AR S IR R SC[T]. W M AA R, 16(3): 335-346.
ffTade, RETE. 1992, FAFEREHIKGE 3 J7 4R A S5 i sk
B NS SN A RS R [J]. M T 5 A DU 4L Hh S, 12(2):

79-88.
2y, AAE, mIRE, DA, 1977, JLRURRR IR SR 05

i

Pt LR DL RS Y Sl A2k,
150-156.

IR, AET9RK, T, 1982, JEaTHIX 10000 4E LU HI M RE
K RAAMEAEAL[I]. HP2EHR, 24(2): 172-180

BRM, T2, ok, ke, kiR, 8, KB, BE
&, BRI 2005, i VE T 4R 4T 2 R ) T 3t )2 )
Sy SEA[T]. HUTTE ), 24(2): 124-135.

ZESC, BEEFE. 1985, YlU AR 4 i MR WAL B S R ().
HH AR, 27(6): 640-651.

ZEA M, KRR, BRIR, TR, 20000 1V VEH X R AR
i 5 SR SCAR I [ B R 2 R (v S B AR D, 11(4):

15(2):

22-27.

MR, XA . 1963, MBS P, 15Q2):
243-252.

XUSEZE, B, FERKGE, FUH. 2010, ALSFJ55E DU 40 H 2 K1

SRR, B S B AL, 26(2): 54-57.

XA, ERYE, S0, 1965, - E YN K 4 5 ).
A W)FE R, 10 16-23.

LtAe, 2532, 1992, XF 4RI AE R “C WED]. 6
e T, 3: 277-281.

FERE, F2L0, THUR. 1983, JTHbF 5045 PU 22 R 2 & B
MR [T LTS A U B MR, 3(4): 91-101.

TR, SRIETT. 2005, AUV A ZE A R T I XA
b2 AR A [J]. HBBTE R, 24(7): 655-659.

FLW, Aok, TBE, HEE, BER, 2522002, WL
JE T A A b DX L A T e B 4 4 AT Bl IR B AR 2
PYHEMII]. 28 DU 25T, 22(4): 381-393.

F B 1983, — AR AIEN Y K 54 [I]. MIRHFoE,
2(3): 8-18.

FEIL, dE, BhER, S5, 2014, P E MR R UL A
B4 S R (D], HUBRFIR, 35(3): 271-276.

Sk, BARA. 2003, Aol X B 4T 1) 0 PR B AR AR 43 BT [T].
HhFE 5 B AE B RE, 19(2): 97-101.

Sk, VR, 1998, “HEAEREBY 5 AT ABEERN —R—
R FPEVE IR [J]. H1AER, 10(3): 91-96.

R, FFE, YRR, 1986, WAL A A )], Hh R
24, 41(4): 332-340.

VR, BRI, FLARRE, FLToBk. 1988. FH i e Hh X 4 i
R AN AR AR AL R [I]. R A A5 2 5 A ) 2
i, 12(2): 143-151.

VIV, 2Pk, 1986. 4t H 11V Ve b X PR BT 28 1) 25 0A
R[] HEAE 5 E B, 2(3): 51-56.

PR AR, MOKHE, TR, NEEE. 1981 IR Hriie Ak 5t
i D8 S BB B A RE BRBR BE [0]. M RR BT, 3(1):

51-65.
Wk ig. 1991, 4prtt LRk E Ik K 19 & A RULEE ()], HBBRAFT,
16(3): 59-67.

BB, 4R, 22254, 2001, 2t Aedr ok ], db



55 1L KA WA RE AR STV E 5 2 R o) 581

MR 2= 2R (A AR E IR, 37(2): 280-284.

TR, TRAEAE. 1989, (ETT) JUI A3 i st I BT IE—Ae e
b EEE B T AR D). IR, 44(1): 86-93.

gL 1984, bt X 4 H U A OE Bt R 5 08 R R
FEI]. MGV HIJT S 28 DU 22 b S5, 4(4): 79-85.

CPEE GRS ) Hi3E. 2000, o EH#ZE 0 R[], dt
5 HbRR A

FIRA, MEE, BFR, Mk 1978, dbntF S U 20 15 5
AR AT HT B ILTE L[], MR, (1): 57-64.

References:

AN Zhi-sheng, PORTER S C, KUTZBACH J E, WU Xi-hao,
WANG Su-ming, LIU Xiao-dong, LI Xiao-qiang, ZHOU
Wei-jian. 2000. Asynchronous Holocene optimum of the East
Asian monsoon[J]. Quaternary Science Reviews, 19: 743-762.

CHEN Fang-ji. 1979. Holocene stratigraphy and natural environ-
mental change in Beijing Area[J]. Science in China, 9:
900-907(in Chinese).

CHEN Wang-he, NI Ming-yun. 1987. Heibei Quaternary Geol-
ogy[M]. Beijing: Geological Publishing House(in Chinese).

CUI Jian-xin, ZHOU Shang-zhe, HAN Hai-tao, WANG Jie, XU
Liu-bing. 2005. Fluvial-lacustrine sediments and Holocene
climatic and Hydrologic events in the Renqiu section, Chi-
na[J]. Marine Geology & Quaternary Geology, 25(4):
107-113(in Chinese with English abstract).

CUI Jian-xin, ZHOU Shang-zhe. 2011. Temporal and Spatial Dis-
tribution Pattern of Early-Middle Holocene Cultures and Its
Possible Environmental Driver Factors in the North China
Plain[J]. Journal of Chinese Historical Geography, 26(4):
66-76(in Chinese with English abstract).

GUO Sheng-qiao, CAO Jia-dong, ZHANG Jing, LIN Fang, SHI
Ying, YANG Li-juan. 1998. Research on Climatic and Envi-
ronmental Changes in the Ningjin Lake since the Holocene
Climatic Optimum[J]. Acta Geoscientia Sinica, 19(4):
364-369(in Chinese with English abstract).

GUO Shu-yuan, ZHAN Wei, WANG Qiang. 2014. Middle Holocene
Lamprotula Fauna from Baiyangdian area, Heibei Province and
its environmental significance[M]. Journal of Palaeogeography,
16(3): 335-346(in Chinese with English abstract).

GUO T, YANG Z F, CHEN H. 2012. Pollen assemblages and their
environmental correlates during the past 200 years inferred
from sediments records in a shallow lake[J]. Procedia Envi-
ronmental Sciences, 13: 363-376.

HE Nai-hua, ZHU Xuan-qing. 1992. Palaeoenvironment Changes
since 30,000a.B.P. and effects of Human activities in the Bai-
yangdian area[J]. Marine Geology & Quaternary Geology,
12(2): 79-88(in Chinese with English abstract).

JIA Lan-po, LI You-hen, YUAN Zhen-xin, WEI Qi. 1977. Animal

remains and horn tool in peat sediments from Eastern Bei-
jing[J]. Vertebra Palasiatica, 15(2): 150-156(in Chinese).

KONG Zhao-chen, DU Nai-qiu, ZHANG Zi-bin. 1982. Vegeta-
tional Devolpment and Climatic changes in the last 10000
years in Beijing[J]. Acta Botanica Sinica, 24(2): 172-180(in
Chinese with English abstract).

LI Feng-lin, WANG Hong, WANG Yun-sheng, ZHANG lJin-qi,
ZHANG Yu-fa, LI Jian-fen, LIN Fang, YAN Yu-zhong, LONG
Tian-cai. 2005. Stratigraphic division and establishment of a
formation for the Holocene stratotype section in the coastal
plain of the Bohai Bay[J]. Geological Bulletin of China, 24(2):
124-135(in Chinese with English abstract).

LI Wen-yi, LIANG Yu-lian. 1985. Vegetation and Environment of
the Hypsithermal interval of Holocene in Eastern Hebei
plain[J]. Acta Botanica Sinica, 27(6): 640-651(in Chinese).

LI Yue-cong, ZHANG Cui-lian, DUAN Hong-zhen, WANG
Hong-gen. 2000. Paleoenvironment change and Prehistoric
culture in Baiyangdian Area[J]. Tongji University Journal So-
cial Science Section, 11(4): 22-27(in Chinese).

LIN Zhen-tao, LIU Yue-ying. 1963. Unionidae(Mollusca) of Bai-
yangdian, Hopei Province, China[J]. Acta Zoologica Sinica,
15(2): 243-252(in Chinese with English abstract).

LIU Li-jun, XU Hai-zhen, CUI Qiu-ping, WANG Juan. 2010.
Study on Quaternary Stratigraphic Division on Hebei Plain[J].
Geography and Geo-Information Science, 26(2): 54-57(in
Chinese).

LIU Yue-ying, WANG Yao-xian, ZHANG Wen-zhen. 1965. Lam-
protula and its economic significance in China[J]. Bulletin of
Biology, 1: 16-23(in Chinese).

QIU Shi-hua, CAI Lian-zhen. 1992. The age on the lowest Bound-
ary of Holocene by radiocarbon dating[J]. Quaternary Sci-
ences, 3: 277-281(in Chinese with English abstract).

The China Stratigraphy Editorial Board. 2000. The China Strati-
graphy—Quternary[M]. Beijing: Geological Publishing House:
1-90(in Chinese).

TONG Guo-bang, KE Man-hong, YU Shu-feng. 1983. Quaternary
Sporo-Pollen assemblages in Hebei plain, China and their
geological significance[J]. Marine Geology & Quaternary
Geology, 3(4): 91-101(in Chinese with English abstract).

WALKER M, JOHNSEN S, RASMUSSEN S O, POPP T,
STEFFENSEN J-P, GIBBARD P, HOEK W, LOWE J,
ANDREWS J, BJO'RCK S, CWYNAR L C, HUGHEN K,
KERSHAW P, KROMER B, LITT T,. LOWE D 1,
NAKAGAWA T, NEWNHAM R AND SCHWANDER 1J. 2009.
Formal definition and dating of the GSSP (Global Stratotype
Section and Point) for the base of the Holocene using the
Greenland NGRIP ice core, and selected auxiliary records[J].

Journal of Quaternary Science, 24(1): 3-17.



582 o OER

EE B =157

WALKER M J C, BERKELHAMMER M, BJO"RCK S, CWYNAR
L C, FISHER D A, LONG AJ, LOWE J J, NEWNHAM R M,
RASMUSSEN S O, WEISS H. 2012. Formal subdivision of
the Holocene Series/Epoch: a Discussion Paper by a Working
Group of INTIMATE (Integration of ice-core, marine and
terrestrial records) and the Subcommission on Quaternary
Stratigraphy (International Commission on Stratigraphy)[J].
Journal of Quaternary Science, 27(7): 649-659.

WANG Cheng-min, GUO Sheng-qiao. 2005. Age dating of lacus-
trince deposits in the Ningjinbo area, Shijiazhuang, North
China Plain[J]. Geological Bulletin of China, 24(7):
655-659(in Chinese with English abstract).

WANG Hong-ya, SHI Yuan-chun, YU Peng-tao, WANG Mei-hua,
HAO Jin-min, LI Liang. 2002. Alluviums of the early and
middle Holocene in the Quzhou area, the southern Hebei plain
and palaeoenvironment inferences[J]. Quaternary Sciences,
22(4): 381-393(in Chinese with English abstract).

WANG Hui-chang. 1983. Expansion and contraction of the Bai-
yangdian lake Since 10,000 years ago[J]. Geographical Re-
search, 2(3): 8-18(in Chinese with English abstract).

WANG Ze-jiu, HUANG Zhi-gao, YAO Jian-xin, MA Xiu-lan. 2014.

Characteristics and Main Progress of The Stratigraphic Chart
of China and Directions[J]. Acta Geoscientia Sinica, 35(3):
271-276(in Chinese with English abstract).

WU Chen, WEI Fu-li. 2003. Analysis on the Environment Change
in the Early Period of the Late Holocene in Hebei Province[J].
Geography and Geo-Information Science, 19(2): 97-101(in
Chinese with English abstract).

WU Chen, XU Qing-hai. 1998. Formation or development
stage—A discussion on the cause of the formation of Bai-
yangdian lake, China[J]. Journal of Lake Sciences, 10(3):
91-96(in Chinese with English abstract).

WU Chen, WANG Zi-hui, XU Qing-hai. 1986. The shallow buried
Paleochannels in Hebei plain[J]. Acta Geographica Sinica,
41(4): 332-340(in Chinese with English abstract).

WU Chen, XU Qing-hai, MA Yong-hong, ZHANG Xiu-qing.

1996a. Palacochannels on the North China Plain: palaeoriver

geomorphology[J]. Geomorphology, 18: 37-45.

WU Chen, XU Qing-hai, ZHANG Xiu-qing, MA Yong-hong.
1996b. Palacochannels on the North China Plain: types and
distributions[J]. Geomorphology, 18: 5-14.

XU Qing-hai, CHEN Shu-yin, KONG Zhao-chen, DU Nai-qiu.
1988. Preliminary discussion of vegetation succession and
climate change since the Holocene in the Baiyangdian lake
district[J]. Acta Phytoecologica Et Geobotanica Sinica, 12(2):
143-151(in Chinese with English abstract).

XU Qing-hai, WU Chen. 1986. Preliminary understanding of
Holocene environmental change in Baiyangdian area[J]. Ge-
ography and Land Research, 2(3): 51-56(in Chinese).

XU Qing-hai, WU Chen, ZHU Xuan-qing, YANG Xiao-lian. 1996.
Palaeochannels on the North China Plain: stage division and
palacoenvironments[J]. Geomorphology, 18: 15-25.

YAN Fu-hua, YE Yong-ying, MAI Xue-shun, LIU Yue-xia. 1981.
On the environment and geological age of two ores in Beijing
region from Sporo-Pollen analysis[J]. Seismology and Geol-
ogy, 3(1): 51-65(in Chinese with English abstract).

YAO Lu-feng. 1991. The regularity of the flood of the Yongding
River during the Holocene[J]. Geographical Research, 16(3):
59-67(in Chinese with English abstract).

YIN Chun-min, QIU Wei-li, LI Rong-quan. 2001. Holocene pa-
leofloods in the North China Plain[J]. Journal of Beijing
Normal University(Natural Science), 37(2): 280-284(in Chi-
nese with English abstract).

ZHANG Shu-ping, ZHANG Xiu-gui. 1989. A new examination on
the flowing area of Yugong Jiuhe(Nine Tributaries)[J]. Acta
Geographica Sinica, 44(1): 86-93(in Chinese with English ab-
stract).

ZHANG Zi-bin. 1984. Process and factors controlling Holocene
turf formation in Beijing area[J]. Marine Geology & Quater-
nary Geology, 4(4): 79-85(in Chinese with English abstract).

ZHOU Kun-shu, YAN Fu-hua, LIANG Xiu-long, YE Yong-ying.
1978. Pollen analysis of late Quaternary in Beijing Plain and
its significance[J]. Scientia Geologica Sinica, (1): 57-64(in

Chinese with English abstract).



	07-‰8

