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Abstract: Based on the core datas of A27 borehole and the characteristics of micropaleontology and sporopollen in the east of
Langfang, combined with the AMS14C datas, analyzed the stratum,established the stratigraphic framework, since the MIS7,in the
middle and lower region of the Yongding River. In addition, the stratigraphic and environmental effects under the oxygen isotope
staging climate are discussed.The results show that stratigraphy can be divided into 8 sedimentary units(U1 ~ U8), respectively, and
have a good correspondence with the marine isotope stage, which correspond to the MIS1 ~ MIS7 and late MISS8, in the Late
Quaternary of the middle and lower region of the Yongding River. Ul unit is the lacustrine— valley— floodplain sediment formed
during MIS1, U2 unit is the hard clay (the first hard clay) —incised valley— lacustrine sediment formed during MIS2, U3 unit is the
lacustrine — valley— floodplain sediment formed during MIS3, U4 unit is massife sediment formed during MIS4 (including the
second hard clay, exposed dewatered sediment), U5 unit is lacustrine and branch channel sediment formed during MIS5, U6 unit is
incised valley during MIS6 with ephemeral Lake and marsh deposit, U7 unit is a lake— marsh deposit formed by MIS7, U8 is
floodplain sediment formed during the late MIS8. It reshaped the sedimentary environment model since MIS7 and defined the
geologic time scale in the late Quaternary.It is believed that rivers and lakes are coexisted in the Neolithic period, the lake reached its
peak, and peat layer appears in its late era, in the middle and lower reaches of the Yongding River.Until the Shang— Zhou
dynasties, the limnetic facies fade away and transform into flood plain facies under the influence of climate change.It can provide an

important reference for regional palacogeographic environment and ecological restoration.
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Fig.1 Regional geomorphology and location of Borehole A27

http://geochina.cgs.gov.cn 1 EMLTT, 2021, 48(4)



H A8 4

B L SiCGE I R i MIST7 RASK i Z TR AL B 4w A G LA S S A A8 4k 1191

FR AL B, SR IR 17 A , B ok i 4 rh 16 A
IR, S8 A T R AR AT AR UE SY/T5915—
94 75 B S T %552 , e FH Tilia 8K HIVEHLN A 43
b BT . AMSYC IU4F 35 5 Beba 55 55 2 1, R
AN IRTE s TR 20~30 g, KEFE M B
A A EAE G0 38 B s G, W 045 48 0 S i % 2
SR Z N, KA AMS CAERS B , AT b4 T M2 4%
PR R RN T o

4 EER50H

41 AMS"“Cill4

AR AEEFLAREL T MIS3 LUK )2 AMS C il 4
B (R 1), WAL T BRI Bk
4.2 WERS5RREK

DUES LA O ML R bl 25 5 A I8 i ik
A RNARAGR AR S e A AR AL A R g
9 84~ (U1~U8) & P4 & 5ot , 8L T # TR i
LUK KA, B LA 6 bRl
F, ARG T 4 309 B35 i 43 s 3D UR, SR DT
WA R 2) .

Ul #.55.(0.00~12.10 m) : 0.00~1.50 m iy A\ T. 7%
TR, 1.50~4.25 m A EAB AR RE L, AR
AR, TS 3.90~4.25 m 2B (O R 28 I, s &
HHUE P, 4.25~7.00 m Ky JK 244 BT Fh
+ st , AMS CIlAF 2.7~ 4 (3860+30)a B.P. LIk
DUERY), HF 7.00~11.80 m N i 4 FEH T, 11.80
m &b 2 B S Fg R T A 2 SR MR 2 Ok 27
Hh G T T 2R T 2 XL i ) 30 4R 52 KT T AE A
JIGHR 11.80~12.10 m A K & A LTS 1 500 7%, 1%
JZ 3 AMS “C 453 4 (7340+30)a B.P., T3 12.20
m AMS"C 4E1#% 4 (12380+40)a B.P., M4 1T A
HEWT 12.10 m Ry 247 tHE A I 07 B BT 7, 76 i IX.

F1 A27$HFL AMS C U EHHR
Table 1 AMS "C dating data from borehole A27

WIEgS  HALRE/m  WMR HDI4ERY cal. a B.P.
Beta-428042 6.70 AHTE L 3860+30
Beta-440049 11.85 HHURF L 7340430
Beta-440044 12.25 HHURF L 12380+40
Beta-440042 14.60 HHURF L 18870+60
Beta-428044 40.60 HHURF L 29850+170

¥ : Beta 771 3¢ [ Beta S 00 % 5 C 2P 18 5568 a3 1H4F
1950 455554,

St RS R 2 S A A BT,
AL AR R At R R, IR T B
Ul Do s A O W BT S N s S i i I
BUCRBRR =, @ TR &R, Loz i
TR

U2 HiJ6(12.10~27.50 m) : H—EH b -85 AR
TBIZBE, A 43R 3 AR B

U2—-1 W 555 (12.10~16.70 m) : [ T b K
e A HLE RS RO, 13,75 mBE WA 2 346 G+
A Ilyocypris bradyi Sars , N AR B vk J5 Ak
% E A VKT 3 A B AR B, X K SR A ) 1
i WoRWIAADURR,

U2-2 W EATE(16.70~23.45 m) : 12 10 Ji — ]
BT, L EB AP 2R R YRR vk U 4 DA
2 Ja B BUK [ R IR VA DT AR B8 e DT
Bl

U2-3 B0 (23.45~27.50 m) « LA 7 B8 Bk 40
[R5 N —E R VIR, B RS R il 2R
AT B, A A I 40 S LGM B S 266 4 )20 (2=
M, 19985 F 58 55, 2009; 71k .45, 20105 2= R 1E
4%,2010)

U3 FAJE(27.50~47.60 m) : [ F i _EARUKIE R K
& KM AR T DR PO A —2UE SR i R

SN ARERLL B R ik, B i T T S A
FUK, ) 5548 0 & A AL R 338 %5 (BUK
M), PR R E B SRR I UTRRZ )P . #E 39.50~
41.70 m IR BEAK R+ BOAF L W E ST AL
TR U, HAE 39.70 m.41.60 m AEA> 501 W AT 4 3
K B4 33 H /N i ¥R Gyraulus albus (O.F.
Muller), 40.50 m £ & M A 1 A = = = B 0t
Triloculina trigonula (Lamarck), 40 £ X H 3744 i 34
BE AR L 2,

Hi 41.70 mAb1a] b, A LB E W 2, DT
PIER t BEHE (O n] RK (R IR (5 AE , 41.60 mFEA
KRB 2 S0k, kT =47 ,39.70 m .40.50 m
Ff B 4 A& 4 BL Compositae F1 FE B}
Chenopodiaceae {E ¥ FEBE 22 MFEVRTRRMELR T H AL
HI KA BAKE Y A i )8 Typha (7.3% ) Rk 25 1l
FIK TR Polypodiaceae(5.1% ) — & & i, Ui B
ZY7E 41.70 m Ab M ST A EE FT BRAS S LT L A5
T S, 1) B e AR MV T b R A

http://geochina.cgs.gov.cn FPE ML, 2021, 48(4)



1192 Hh %] Hb Ji 2021 4F

0 20 40 60 8  100cm . 100 cm WE/m H:12.11m
0 40 0
i - - 9850+170 ]
) b A _
i ;ﬁf 3 7
b3 _l
4 I 10—
. 45 n
b ]
B _
I U3 -
| 20—
N U4 _]
2 A o 3 50 E
[y =  es -
ey i 7
SES : - .
Qb 12380+40)a A 3071
Q’ % ]
b *x _
I 18870+60)a ] ]
B i —
U2-1 = .
% |
iﬁf ~ 40:
7 _
jﬁ -
QN _
20 S o’ Us ]
% Qp 50_—
SE o e e 2 -
" z i 7
3 7% ]
H ]
% =) Us
p 50 P
Ej w 60—_
+ 2 ]
z U6 .
b _
¥ | L
R ]
359" 75 80—
b}
ﬁ 40.5mPBE B %
A ke R
. Triloculina trigonula
40 12 = (A4 R0.1mm)
AMS“CRATE sp |BFAHE Misi |EEERMARSHY TR i/ AR B
A |AMS “Candl Seqt interface Ocean oxygen isotope stage Erodsion surface [Microfossils/sporopollen positions

R ARt e BTt PR
Last Glacial Maximum m Holocene m Late-Pleistocene m Medio-Pleistocene

K12 A27 £l IR R SRR I ol BRI — T R PR i HIURE )

Fig. 2 Core photos and column in borehole A27(The missing core—Sampling of undisturbed samples)

http://geochina.cgs.gov.cn 1 EMLTT, 2021, 48(4)



H A8 4

X B 25 L ] I I MIST LA b JZ U ORR S Ak R A1 s R LSk S A 1k 1193

T IR ERES . #527.50~39.50 m M4 1z
JERPLRBARZR TR IR K 5 ,39.50 mAh B i A 3%
B R T2 A oA J2 I ST, JEG T TR — A T A R
0 25+ WA AR 7T e A7 7 B 1= ok i IR 42, 7 4l AL
40.50 m A ML L2453k (29850+170)a B.P. Il
AEELAE

U4 H.I0(47.55~49.60 m) A2 €0 BB gl £,
TFEBAT UL 2~3 SR B B D SR 2~4 em, Bl 1
DUBUREIR 2 B E Ak, RN B Z A LR
T (B RN

US #A50(49.60~60.50 m) : A A VA & 43 S 3]
EURURR AT 53k S AW TTHTRY,

U5—1 7855 (49.60~52.50 m) : JR 6, R BB A5 5
+, SR e 2 R TR D, 2R 2~4 om, R [E]HE
M, |y TR R G K, DU 00 B ke A kA

U5—2 W BATT(52.50~54.30 m) : JK (5, K4 (5 56
B, kB BENISE SR AT
WEL, WA AR, B KA 8

U5—3 W70 (54.30~55.40 m) : [ Fifii E-A K
AL PRREF O TR, S AL, AN
TRFHDURL,

U5—4 V850 (55.40~57.80 m) : B F1fi F Ak
REFEF A KB AKPEUZ; FIhERE R
FRAE A, ey Fi 2 B A0 B R T DU, T4y 10 em
IR, I HE 15~20 em 2 PLE K (4, Kk A= 1R 51
M T L. 55.50 mFE WL 455/ NI B4 Candoniella
albicans (Brady). 75 [C/NBE BE A1 C. suzini Schneider
DL KNI FS A R E R C.osp., JB Tk DU, 7E
55.50 m.57.80 m At WLARKS FISESEAN J2 50 KL, Ayl
KA 2 DR TR B 1) 1 Jot B4 58 A8 A T B
ANER

US5—5I.HATT(57.80~60.50 m) : JK {4, K BB (0,5
+ B\ EAILR, REVEAETR

U6 .75 (60.50~70.50 m) : 70.50 m AL A7 7E B &
A R T, T ARG B iR, Sy ORI Y 2 B, AR
BRI —E WA AR e DR, SR e A i
TR T ZE 1 E UL (65.65~67.10 m) , 7] UL 240
JR 25, 7E 65.90 m B+ )2 FEAKE W ALK 45 XA
SRS 94.12% , UL I8 Artemisia (39.49% )
FZERL Chenopodiaceae(35.23% ) 46K h £, Hik Ry
KRAFEL Gramineae (8.52% ) . T & B} Ranunculaceae

(5.97% ) ALK AV BL Cyperaceae(3.41% ) ; KA
YAk R /D 3 5 50 8.57% , BRISAH W 16+ H
D SRR . 7E 63.70 m . 66.50 m AR/ Ui,
AR o ZERIT R BRI E DU, A
BEWE TN e AR TR, S SR (R TR ORR, W B F-
KRB WADZHER,

U7 HAIE(70.50~77.65 m) : OB R KEF 1,
B EAMUR, 71.50 m . 74.50 m FE5- 50 AT 43 1/
EM2 Gyraulus albus (O.F. Miiller) , 11 A5 [+ 2
Ilyocypris bradyi Sars Z 118 VTR . 7F 71.50 m,
74.50 m FERUAKE W AE R 7 Lo XA S B
97.35% , L # J& Artemisia (27.90% ) Fl 3 B}
Chenopodiaceae(29.25% ) 46434 3=, H AR (R
W 7 ) Taraxacum type (12.59% ) . & K F#
Ranunculaceae (10.54% ) . K A& Bl Gramineae
(8.84% ) Fl 54 15 /& Lactuca (4.42% ) ; KA Y Rk
TP 617 H /0, B B ITAL T I RE LR IR, <
(TS EARITAEE NS

U8 HLIE(77.65~80.00 m) : [ T 1 _FAKIK WL B8
0 KRB TR+ e /NS 5, oR 4 itk
Hean, R T I EEE AR AR 1, W
WE RS RER R A LT T R

5 1F w®

51 SR THEFS]

HRE A27 B FL2A T AR A S LT RE AL R AL, S
HE DX 35k I v ] 4 S G 5 D 200 98 AR A 9 B R TR s 3
IS T UURR 25 AE (3R %%, 1999 ; Tian et al.,
2002) , 45 G L0 )Z I AR E A, %o FLRs ()5 51 0] 4
wr(E3),

U1 BITAR T4t FUTRR B AH X4 T MISI
B, &R TRA—E—Z EF R TR R K
P AMSHC AR S DTS R HE R, 4Bt ~7300 a.,
4000~2200 a kB 1A% B 151 VA TR, 7000~4000 a
A X AREEE I BT fEAL .

U2 HCREAFFERE R £ & B A AT Y
WA UUR, IZ B0 8 T MIS2, MIS2 Aif ] 4Bk <,
T4, ZR S S T I S R b MR B )
B RS (T PPALAE, 1989) , RS Rl 47 28 1EAH 1A 3
MISS5 IS K, AR vk AT & 8 T 12 .
R BR VK5 TV B K e DORR 5 2 it 5

http://geochina.cgs.gov.cn FPE ML, 2021, 48(4)



1194 h &

b J 20214

wel we | um 25 ORE  BRAAARRAERTO) T
REOER| BE |Be | e B ¥ v z v =
- ; . . s
0
Zi
ﬁ //r
G360= | g |« o
30) a B.P| g ; L,
# 302 2
3 ’
10 (340 | TR ” /o
Qh |30)aB.P| 3iid - i ; .
(12380% = : I
40)aBP| | .
(18870+] P U2l j
60)aBR| -l
;I% B & ) / 60
20 18/
s .
R fod
W T /o .
— ° i
.
30 I
- w 1 100
i F | il
ﬁ o
PapS 8
- 8 120
sB

29850+

4
0 170)aBE B

140

bl

©
-]
waws  |zE
HPE |F=
MISS

SB U3

U: 160

180

prv et b b b rrerr e brrrrr e brerr e brrrrrern e b g

60 } us
Qp - - 200
Lk 5 e
‘P — B
Wi ve2 =
E T 1220
70 # A U6-3
it W
b 5 240
u7
%’fé Us  MIs8
80
Ik
WH B ik
EX R

&1 3 URRIS [E] 7y 41) 45 4RIl 5 2R B BOXT 1T (P[] 141 2)
CRURIY 791 L Tian et al., 2002 ; bRt B A R0 R BB
Fig. 3 Correlation of stratigraphic units to marine Oxygen
isotope stage(Legend is the same as figure 2)
(Oxygen isotope sequence after Tian et al.,2002; the number is
oxygen isotope stage)

JEA MU DU S I R T LM DR, AR
PRUCAR AT , (AR BET iR o] o i DX s ST AR
PRI I )2 BRI

U3 FoC X ek 0 &8 F MIS3., MIS3 i i 5
BN TR Y T B R B R A, ALk
B —E 2 WV R85 —z I RO A
2, AMS"C I 4F B 7R KETE 30 ka /7 76— HAB .19
BEIR S M T A TEIVA TR, 5 1A D 0 b DX AR Y
(E#5E,1995),

U4 e X 38 | 07 J& F MIS4. MIS4 i 3 765 -
T B, 7 i 3 5 2 % 30T ) B AR, i 2 AR

Ib TR R KRR BAES , R B Fete G R )=

US FAJCIX I R & T MIS5., MIS5S ], =1k
G 8 15t 00 Ay g YA SV T T AR D) ) AR S T s 40 < f
Pt , 7E AR U AL FL P st 2 DU AR W & FEFL N
HEL T US—1~US-5 WU SRt Ak, i i 5
B 3 PGZO1 Y FL A 78 NS AR — B (X 55 %6,
2018) , 5 AR HRVF I 1 B 1 B0 G2 T 5% S S e W] %of
N (FE %5 ,1999,2009) .

U6 FAT X I8 N J& T MIS6, MIS6 4 ER £ 4k
Ab TV T (HER T 0T 5 AT AT BRI %
1, AR WAELFLIBEE T ZEMIS6 | T e R
A1 B TR T VDT A TOAR, rh e A e e g
BN HIWIETURR (B4 140~150 ka [A] A9 MIS6.3) , 7]
L5 2 BR SR AR L AR — 0, AR EL T K E W PR
e b DX A A A ) DX

U7 30X I V8 T MIS7., MIST i fi A8
et 2 PR R e — (IR IRAS, DL B kAR ik
T I Y 10 P A ER A U B A8 Ak, IR Y 5
AT FES RS H B, AR R AR AT R I B B
7 F4) HE A B S, T SR R A R AR DA e v
B A T AP Z DR

AR L, UL B U7 Bt ZERAER R
I (MIST.3.5.7) B A A T AR X T ka3, Vi
KR T BETTUHGREAH BT Rk fif 2 AN i
BT W AR B O — TR DTS, LA
O Z R TR IR TS B R AR A LSS
H TR TR 2R T BRI 1 T B, X D))
2 R AL B SRR IER A, R i R R
ACGE R T 2 DO S R AR T = B —
ok, Wi S A ™ (LGM W) [AIRE ] LI B
RO (R 1)2), A0 AMS" CIMAESE FESE T
AR RETETE 2 30~40 ka (19 MIS3 [ Boid 5 #7455
U, FHRAEALZ B MIS4 W Be i 225 M5 . it
R et AT U 20 2 2 i 2 K1) 4 T 1 B R 1)
Ji& RT3 Bl AH AR S 5 2R BT T S L
(RIHE—HERIFSE , MEA B, 2~ 7 R 4%
T rE R i E
52 BEEGSW

AL AR T2 AT A A A )2 A
B, 5 SR JEAE AR ) EL R AR . T JER B i X
PLZR 18 R T 235 3 O #ELI JS0E003012 45 4 1

http://geochina.cgs.gov.cn 1 EMLTT, 2021, 48(4)



H A8 4

X B 25 L ] I I MIST LA b JZ U ORR S Ak R A1 s R LSk S A 1k 1195

1:50000 X 8551 H®rp , 78 JLAEEFL UL 3 1~2 #0 fL
AT R I AR AR AR A AR T SR, B A
Se /D g AR AR B B ORI AR I ST, AE RS
i DX R R A A LG LA AR T2 (LT,
1985) , AR AE AT ELALFE A Q6 Lt WA & B ifg
AW, In 2z A A27 FLEREE AR 4 MIS3 #2340 W
— KA FLHL S ARAR R TR G XA A A 5
D UL B S ARV HBIX Tl KA Y
VK 3 AL — AL I — RIS AR < B i
94 FL R (it S0 45, 2010) o 8T, Zead A vk TAE,
— 7 1T R W R 1 Bk X AR 224 B T BB AE 2
AL PR M ok S S v 42 R (B 210% , 19855 1
SR, 1999) ] b 8 BRI R X AR FB— 2k, 3X 6] iAE
R A R A B R R B L,
XA JE TE R TAEIRNA — R Ko 53— 7 T, A4
DA FLHFRAS R 18 1) S AL RRAE 0 W FAb T g 2 7
TR 7, WA BEHERR 2 XU K S AR
FZ R M T BE
5.3 LGM@ER+

TGE &R TUFRK R AR X =2 P A
T R 2T G (ZF NSESE,2013) o HEATIAR DT
FREREE S HB AT, nT R MIS6 ¥ S A7
TE 1 2 1 HLRR Y] 45 F1 MIS 1 MIS3 B A7 AE 1 2

IR URRER T . Horh MISTRFZE 7
Hn] Bz b4t (5.5~4.6 cal ka B.P.)— WX 2 BRIERS
S A R TR s ) (SR AF A245,2012)  TTE Rl
R, v I U DCHE K B i, YT TE T iR R, A
O B TR FRE A A T B R AR, LRIy
RE THIEREDZTUR A8 B — U 2 R U2 P 3
T, MIS6 33 A A2 55 DU 20 FE 04 vk I st i i
(XIREAE,2000,2001) , ZEA X A7 Frmm )i, K& T 2
W AR U AR UORR, URVR ki R 2 (1 2)
MIS6 BFHAZREL N & & TR R R Ak )
T ARRD)Z , Rl eh 0 B B A A K D I
4, 2 WU A 2 0T RUE AR 5 MIS6 bRk )2
BA BT S,

MIS2 MIS4 & M5 kB 2 =g )2 7
MIS2 B B3 X & B sk (0 A 0 S R T 25 A% 3 1
UURL, 5 DXk 1 i 28 4 J2 T A0 L (BRI 4%
1998 ;25 M\ He 45, 1999; Li et al., 2014 ; X 55 4¢,2018;
Li et al.,2019) , BIAS X 55 1 i [ 26 + )2 5 78 MIS4 Bif
19, UURREREE A T B I ACIRZS B R 2 B 2 £
2 IRATE R MIS4 R BIR 2
5.4 £k B AMREEW
5.4.1 ARG AR

T AEALT J5 DX 1l 7 25 S 1 DB ple A 3 A FH

2-10000~3500 a

KA O

b-3500 abl 3 \H o

L = 18/ —— | A
%Eoieﬁgpositions EA;lﬁlient | Emel/ flow direction {ﬂtle]r

4 T E ~_.| BT %R I fr B
Branch channel Modern rivers Froﬁle position

Hi gk —— |V [ b
channel plotlnterchannel depressioLimnetic facies

P& 4 F)CE ] Hp T i DA T vty e 2 5
Fig.4 Map of the Holocene paleogeographic in the middle and lower region of the Yongding River

http://geochina.cgs.gov.cn FPE ML, 2021, 48(4)



1196 i [

b J 20214

A B 2 IR ZI A T X3k B AR5, 7E
R PR i X IR GO T — B WITE— R —iZ
TR R . fEAFt R, RISE A A g a L,
ARE ] R b FAIRE S IE TR S T ITE T
12K B B B TS (R 4a) |, 7EHT A P g
(5000~3750 a) &= 31 i b (& 5) 8 AT AR Y46
roh 32, 2 K 87.3% , FLdME Bk Ak SRR o
2 HER SRR YIAEN o S 519.6% ; Bk AP 1t
F o BB 3.1% , S WAZ U — B AR 5
UL ) YT — 80 T A0, A ek W Y i, VR A5 B ik — 20
PRt bz R E T lew)Z, a5l vkl s, &
I 1 352 Hk TR 22 43 A T A2 25 3 AT s ST A O LR
1) —2E Fr 5 F M R 2R, 1989) , H L HE %2
A8 B U RAT AR A — St A = 4y
A (B2, 1983) , S W2 Bsf A P T A=A 1 L 12 58
T, ACE MR R WIE KRR, H RSB
N5 AR S HiRiE . #EA 3500 a(
JARE) LUK 85 G408 23 (L S) | TR ARAE Y A6 K5y
B2 M BB 68.6% , LKA R 3 (55.3%) 5
R I EEAAT Y AEH (5 SELT 19.8% 5 RIS AE P 60+
7 SV 11.6% , AT DL sy 1) A 4 s AR R 22 B
R, AR Z F A S il e, B B D, S AT
AR 223 R 46 NI 2K Il kAR A , Ak
SRy AR ST TR T A (1 4b) |, I ELRE 5 JFOR B A

(G NiUR I RERE S NS I DR P SN S T Bl
RGBT ORESCFE I . al L, B ARER
AR AR o AT Bk 2] 1 F2 A o
S5A2ANEEH 5 AT

SUHEHE XA T LSR5 3 E A A B IX T
JKCE LA B o A PR AL, 3000 22 4F LU B
YA, BT DL O v i SR O ORI A
JRIE N RWILRIIF A A E AR . D st i)
N S RS R FH AN F AR A0, X7k g ]
TRARAEATIF G Bt T A TR G DA R A
A5, RIRARMAL BOE BIBIR , ACE T | Ll X
K i A, JE TR ST AU SRR LR (B 9 3,
1962) , & I Pl e S BRI , 23 AT, iz il
FIPRSRAIES , 7K SE T P Se A bR {T 7 3 s 72y
o T IR ANZ UM I H F e RS T LA A
e IIYY, JC R AR A 9 N2 P s 3, 23 gl oo
FIARPREE IS RO, BB . ik Ha 7k
SE T R U e OB PR AL A B AR 1, LUkl
B, AT LURIGER ™, A2 AS Y, s A il REg 4
PRI A= S FREE, toJ2 BRA T ML R AR 7 DXl A 25
P IR

+
N

e
(1) TEFE AR S DU 25 50 A A C b 2 X FEMERE T,

6

3 Fol
W /m B RY
T
/"/‘ 0 89 60 100 0 2 2 4 61 040 40 2 40 12 2 26 2 6 2 6 4 8 1 40 160 160
’;er' Sy Ty Y [ Yy Yy I O Yy I I Ny Iy I | e e |
P
g
i
1 \‘l -
i
Lo_'_t'_‘ —_
@102k
[ -
i i
2.0 x| (2.3£0.2)ka
£ 2 _
#(3.5£02)ka
307
Wy -
\‘v‘\ -
(E—
by b # o
40| % % )3 7
vl % i b R w |5 % w g & \R B |% : 2
" le7sosss) K g §§§F§E 4 % 2 [ A G B | ¥ | & ¥L&z§,§2 x5
™ J s < S & & |3 g ool i
oL eBTE ) & FlsR)FIY o= § 8¢ R A4 S Jgs ) E S
Tl )a_ £/ % EN # T /38 Se(9 /4T (9| S F %
J T £ 64 & & [ 803 §E§ w 3T SIE[ 3 %
a 17 sl @ ¥ o o ~
T : : ALY R N1 N AR A
. - R H S [R [ ] L4 S| &
] = § % lg‘ 13 &
3 # 28
: 1
i ]
- Jl6750.5ka
Y |
Fr=—
R 0.950. ke
90 [t
= PEY RS Bt B BEY ARILA OSLH¥ @ i b (0-9% | J4E MR
Fmsxmum Clay l:]sm Silty'ﬁnesﬂnd Includingsmilfossils osL sample positions ﬁ??ﬁﬁe{%éums Dntingdma

CREINEI e

Fig.5 Sporopollen diagram of the section®

http://geochina.cgs.gov.cn 1 EMLTT, 2021, 48(4)



H A8 4

X B 25 L ] I I MIST LA b JZ U ORR S Ak R A1 s R LSk S A 1k 1197

P IR FL AR A A D)2 SR 2 P AL i v
SR 2R o A T )2 R0 0 AR R T AT ) 2
R DU 28 b JZ R 5 R4 X e BRI ) L A AR
AR F3 FE Atk 1 ] ALk ) 30 S5 A A [

Q2) MG LA TR A o 3 455 AMSHC AR |
TR A R S5 T B, 7 7K 2 0T Hh T i i X K1) 43
T AN HLZUTAR R I, 43 51 R T MIS1~MIS7
MISS8 U A U M2 , X6 HLFE A 1 0 4t ) 1y, o
17 MIST ISR DT FR BRI 91, 7 1 5
DU ZE B EAE AR ZHEAAR R

() FEFACGE R TP RN T MIS2 MIS4 k&
(9 2 WA s )2, MIS6 b R A B R A,
rh S L R I DORR, FL AT VRS MIS6 B A
BIRZ— WS I A O R AMRB A 35

(4) % 4t Dok 2 3 1k SR 5 A28
SRR TIRE . WAHAEBRLIE KR
JE R SRR AT A SR FREE A AR TR S MK, 7 o B
WILLR AT shoxt A= A PR B 1 52 e Sk i Y3
TERS A, SO VE B B T IR A R R T
R Z T

B R F AR E RO e 4 T o AR SO B
B FENEN,

O B I 7, 52 5 T, R B R IS, FH A 8 2013, 3R IO B
(J50E003012) , K I i 4E R J50E003013) EAEE £ IR (50E004012) i
7 ELR(50E004013)1:50 000 IR A R 45 [R ). Ky i A
WFFEBE .

@ T 4kIH, 7 [FIH, B 43 . 2007. JLETH 255 B0 A R 4 2
S AR A AR (R AE S T L STE A ST B, 48-55.

References

Cai Xiangmin, Zhang Lei, Guo Gaoxuan, You Shina,Fang Tongming,
Li Jinbo, Liang Yanan.2016.New Progress in the study of
Quaternary geology in Beijing Plain[J]. Geology in China, 43(3):
1055—1066(in Chinese with English abstract).

Cao Xianyong, Ni Jian, Ulrike Herzschuh, Wang Yongbo. 2013. A Late
Quaternary pollen dataset from eastern continental asia for
vegetation and climate reconstructions: Set up and evaluation[J].
Review of Palacobotany & Palynology, 194: 21-37.

Chen Qingqiang, Li Congxian. 1998. Studies on origin of the Late
Pleistocene stiff clays at the Yangtze Delta[J]. Scientia
Geographica Sinica, 18 (1): 53— 57(in Chinese with English

abstract).

Ding Zhongli, Liu Dongsheng. 1989. Progresses of loess research in
China (partl) loess stratigraphy[J].Quaternary Sciences, 9(1):24-35
(in Chinese with English abstract).

Gao Xiulin, Wang Qiang, Li Yude, Du Naiqiu, Kong Zhaochen. 1986.
On correlations between transgressions and climatic phases since
Late Middle— Pleistocene based on data of drilling hole Ps in
Tianjin[J]. Marine Geology & Quaternary Geology, 6(1):53—64(in
Chinese with English abstract).

Ge Yonggang, Wei Mingjian. 2014. Comparison of climate and
environment change of the Last Interglacial Period and Holocene
in Beijing Area, China[J]. International Journal of Geosciences, 5
(8): 852—862.

He Jing, He Hanhan, Zheng Guisen, Liu Yu, Zhou Yuanxin, Xiao
Jingze,Wang Chunjun. 2019. 3D geological modelling of
superficial deposits in Beijing City[J]. Geology in China, 46(2):
244-254(in Chinese with English abstract).

Hou Renzhi. 1993. Environmental Change Studies Part4[M]. Beijing
Ancient Books Publishing House, 126 (in Chinese with English
abstract).

Li Baohua,Wang Qiang, Li Congxian.2010.Correlation of stratigraphic
architecture of sub—deltas of Changjiang River Delta[J].Journal of
Palaeogeography,12 (6):685—698(in Chinese with English abstract).

Li Congxian, Chen Qingqiang, Fan Daidu, Zhang Jiagiang, Yang
Shouye. 1999. Palacogeography and palacoenvironment in
Changjiang  Delta  since last glaciation[J].  Journal of
Palacogeography, 1(4): 12—25(in Chinese with English abstract).

Li Congxian, Wang Qiang, Fan Daidu. 2013. Marine Delta Deposition,
Chinese Sedimentology[M]. Beijing: Petroleum Industry Press,
812-905(in Chinese with English abstract).

Li Congxian. 1998. The study on the change of Quaternary
environment[J]. International Academic Developments, (8): 73—74
(in Chinese with English abstract).

Liu Dan. 2012 .Grain— size Characteristics of Quaternary Sediments
and its Sedimentary Environment Implication in Langfang City[D].
Beijing: China University of Geosciences(Beijing)(in Chinese with
English abstract).

Li Guangxue, Li Pin, Liu Yong, Qiao Lulu, Ma Yanyan, Xu Jishao,
Yang Zigeng. 2014. Sedimentary system response to the global sea
level change in the East China Seas since the last glacial
maximum[J]. Earth Science Reviews, 139:390—405.

Li Manyue, Zhang Shengrui, Xu Qinghai, Xiao Jule, Wen Ruilin.2019.
Spatial patterns of vegetation and climate in the North China plain
during the last glacial maximum and Holocene climatic
optimum([J]. Earth Sciences, (8): 1279—1287.

Liu Jian, Saito Yoshiki, Kong Xianghuai, Wang Hong, Wen Chun,
Yang Zigeng, Nakashima Rei. 2010. Delta development and
channel incision during marine isotope stages 3 and 2 in the
western South Yellow Sea[J]. Marine Geology, 278 (1/4): 54—76.

Liu Zhenxia, Berne Serge, L'ATALANTE cientific Party. 2000.

http://geochina.cgs.gov.cn FPE ML, 2021, 48(4)



1198 i [

b J 20214

Paleochannels and paleodeltas in the continental shelf of the East
China Sea[J]. Marine Geology & Quaternary Geology, (1): 9—14(in
Chinese with English abstract).

Liu Zhenxia, Berne Serge, Saito Yoshiki, Lericolais, Marsset.2000.
Quaternary seismic stratigraphy and paleoenvironments on the
continental shelf of the East China Sea[J]. Journal of Asian Earth
Science, 18(4): 441-452.

Liu Zhenxia, Yin Ping, Berne Serge, Trentesaux A, Zhuang Kelin, Li
Chaoxin.2001.The quaternary transgression and regression of the
East China Sea[J]. Chinese Science Bulletin, 46(S1): 74— 79(in
Chinese with English abstract).

Luo Zhewen. 1962. A study of "rafting map" in Yuan Dynasty[J].
Cultural Relics, (10):19-23(in Chinese with English abstract).

Martinson Douglas G, Pisias Nicklas G, Hays James D, Imbrie,
John, Shackleton Nicholas J. 1987. Age dating and the orbital
theory of the ice ages: Development of a high—resolution 0 to 300, 000—
year chronostratigraphy[J]. Quaternary Research, 27(1): 1-29.

Qin Yunshan, Zhao Songling. 1987. Sedimentary structure and
environmental evoluton of submerged delta of Changjiang River
since Late Pleistocne[J]. Acta Sedimentologica Sinica, (3): 110—117
(in Chinese with English abstract).

Tian Jun, Wang Pinxian, Cheng Xinrong, Li Qianyu. 2002.
Astronomically tuned Plio— Pleistocene benthic 6O record from
South China Sea and Atlantic— Pacific comparison[J].Earth and
Planetary Science Letters, 203: 1015—1029.

Wang Jingtai, Wang Pinhsien. 1980. Relationship between sea— level
changes and climatic fluctuations in East China since Late
Pleistocene[J]. Acta Geographica Sinica, 47(4): 299— 312(in
Chinese with English abstract).

Wang Pinxian, Min Qiubao, Bian Yunhua, Cheng Xinrong. 1981.Strata
of quaternary transgressions in East China: a preliminary study[J].
Acta Geologica Sinica, (1): 3— 15(in Chinese with English
abstract).

Wang Qiang , Li Congxian. 2009. The type of quaternary sequence in
The East China coastal plain[J]. Marine Geology & Quaternary
Geology, 29 (4): 39—51(in Chinese with English abstract).

Wang Qiang, Li Fenglin. 1983. The changes of marine— continental
conditions in the west coast of the Bohai Gulf during
Quaternary[J]. Marine Geology & Quaternary Geology, (4): 85-91
(in Chinese with English abstract).

Wang Qiang, Liu Lijun, Wang Weidong, Xu Haizhen, Sun Weiyi. 2004.
The mechanism of quaternary palacoenvironmental change in
Circum— Bohai— Sea region and North China plain[J].Geological
Survey and Research, (3): 129— 138(in Chinese with English
abstract).

Wang Qiang, Lii Jinfu. 1995. Sea level change and coast change[C]//Li
Handing, Lii Jinfu, Wang Qiang.Peat and Environment in the
North Coast of China[M]. Beijing: China Ocean Press, 109— 128
(in Chinese with English abstract).

Wang Qiang, Tian Guoqiang. 1999. The neotectonic setting of Late
Quaternary transgressions on the eastern coastal plain of Chinal[J].
Journal of Geomechanics, (4): 43— 50(in Chinese with English
abstract).

Wang Qiang, Yuan Guibang, Hu Yunzhuang, Zhang Yufa, Chai
Jingjing. 2008. Microfossils in tidal flat strata on the northern
Huanghua area since the MIS3[J]. Acta Micropalacontologica
Sinica, (1):1-18.

Wang Qiang. 1982. The ostracod fauna of marine and marineterrestrial
transitional facies in western coast of the Bohai Gulf(North China)
and paleogeography during Quaternary[J]. Marine Geological
Research, (3): 38—88(in Chinese with English abstract).

Wang Qiang. 1999. A preliminary study on the time domain of the
early Holocene basement peat accumulation on the west coast of
the Bohai Sea[J]. Quaternary Sciences, (1): 91-99(in Chinese with
English abstract).

Yang Huairen, Chen Xiqing. 1985. Quaternary sea level rise and fall,
transgression and regression and shoreline change in eastern
China[J]. Marine Geology & Quaternary Geology, (4): 59— 80(in
Chinese with English abstract).

Yang Huairen, Chen Xiqing.1988.A pilot study on the possible impacts
of sea level rise on East China[J]. Chinese Journal of Oceanology
and Limnology, (3): 187—200.

Yang Huairen, Wang Qiang, Yang Dayuan. 1988. Micropaleontology
in the drilling core 821 and the palacoenvironment of the Taihu
Lake[J].Marine Geology & Quaternary Geology, (2): 69— 78(in
Chinese with English abstract).

Yang Xianzhong, Wei Naiyi, Wang Qiang, Yu Junjie, Jiang Ren, Zhang
Zongyan, Zhao Ling. 2010. Sedimentary characteristics of an
ancient river channel in Zhenjiang— Jiangdu segment of Yangtze
River Delta[J]. Marine Geology & Quaternary Geology, (5):11—18
(in Chinese with English abstract).

Yang Xianzhong, Wei Naiyi, Ma Xue, Jiang Ren, Yu Junjie, Zhang
Zongyan, Zhao Ling, Lao Jinxiu. 2010. The sedimentary
characteristics of the ancient river valleys and the changes of their
sedimentary centers during the post—glacial period in the Yangtze
River Delta of Jiangdu District and Zhen jiang[J].Resource Survey
and Environment, 31(3): 176— 184(in Chinese with English
abstract).

Yuan Baoyin, Deng Chenglong, LiiJinbo, Jin Changzhu, Wu
Yushu. 2002. Late quaternary accumulation period and prehistoric
flood in Beijing Plain[J]. Quaternary Science, (5): 474— 482(in
Chinese with English abstract).

Zhang Honghui. 1985. Some new ostracodes from the Epipleistocene
of the western coast Bohai gulf[J]. Acta Micropalacontologica
Sinica, (4): 361-367(in Chinese with English abstract).

Zhang Lili.  2012.
Contradistinction Study of Langfang City[D]. Beijing: China

Quaternary  Stratigraphic  Division  and

University of Geosciences(Beijing) (in Chinese with English

http://geochina.cgs.gov.cn 1 EMLTT, 2021, 48(4)



548 % 4l

X 3 A5 < ZCE T R i MIST ket 2 TR fb BT A1 g AR LR s A2 1k 1199

abstract).

Zhang Mengying, Fan Daidu, Wu Guoxuan, Shang Shuai, Chen
Lingling. 2012. Palynological characters of Late Quaternary in the
south flank of the Oujiang River Delta and their paleoclimate
implications[J]. Quaternary Sciences, (6): 1234—1247(in Chinese
with English abstract).

Zhao Yong, Wang Qiang, Li Ruijie, Wei Bo, Xu Jixiang, Sun Yonghua,
Zhang Xiaoliang, Wang Chunjun, Zhou Yuanxin, You Shina,
LiJinbo. 2018. Quaternary stratigraphic division and its
environmental significance of Borehole PGZ01 in southern Beijing
plain area[J].Journal of Palaeogeography, 20(2): 337— 348(in
Chinese with English abstract).

Zhao Yong, Cai Xiangmin, Wang Jimin, Zhang Lei, Liu Yu, Lii Jinbo.
2015. The division of “small blocks” of structure in Beijing plain
and a discussion on the activity of micro block in Quaternary
period[J]. Geology in China, (6): 1876— 1884(in Chinese with
English abstract).

Zhou Kunshu. 1989. Environmental Archaeology in Beijing[J].
Quaternary Sciences, (1): 84—94(in Chinese with English abstract).

Bt e 32 225 STk

SR B, S, SR HE, JUAE, Dy RIEA, B 40k, B AR . 2016, JbaT
ST T b, DX 55 DU 20 b I BIF 5 2 R (9. b L M S, 43(3): 1055—
1066.

R D5, 25 DA S 1998, K 1 = Ay ] i 1X. g5 583 11 285 £ 2 il I9
FE[0]. HLFERLAE, 18 (1): 53-57 .

TARAL, XA 2L 1989, [ 8 A5 ik i (—) B R R [0]. S5 U 4
5T, 9(1):24-35.

R, Tk, ZE R A0S A TEK, FLIFRR . 1986. MK H: P8 fLF 8
A DK VAR 0] S A B B 1) R[], 9 9 e B 5 5 DU 28
5, 6(1): 53—64.

22 . 1993, AEEASTE R ST AR DU [M]. JL Tl 88 ik . 126.

AT, RIS, FREERR, X, ARG, M 505, F4iE. 2019, dbai
BRI X 7 YT R R B = A b o 45 K A []. R MR, 46(2):
244-254.

ZEfAe, TOR, 25 A 2010, K VT = UNE = A7 U b2 254 % L)
W HL AR, 12 (6):685—698.

25 S, BRI, TR, SRR, #1999, AR U VKT LK KT
AR X A DT A i D], Fy B AR, 1(4): 12-25.

28 NS, ik, JEARIEE . 2013, WP = MINTUAL . E VTR M. Jb s
A1 iR, 812-905.

ZEINSE. 1998, FEPULL B AR AT FE]. E Pr2E R B, (8): 73-74.

XPE. 2012, JBR ;T 28 DU 28 URR PR B RRAE B TR A BE 43 A [D]. b
Ht R E LT B,

X% &, Berne Serge, L'ATALANTE Fh2% % 541 . 2000. 71 W [F 42 (1)
T E AT = AN [J]. T TR 5 50 DU 20 TR, (1): 9—14.

XIJRE, EN#:, Berne Serge, Trentesaux A, - 5a 3k, 2= .2001. 2574

ZOIR VIR )2 P TR 2 P (0], BlaEimdie, 46(S1): 74-79.

B 1962, o BRI, 30, (10): 19-23.

ZEAT, XA 1987, B T ORI VIR T = M IS 5
IREARIET]. DU, (3): 110-117.

TESSE, IRKEE, TR, AR 1981, Tk [ 4304 U 40 5 42 b 2 1
VISR ] BT 4R, (1):3—15.

IR, TE LS . 1980. 7R I SR LK R S AR
RY5E R [T]. HIBE2EHR, 47(4): 299-312.

3R, 2R MASE 2009, I ZR BRIV B AR DU AR 2 PSS B0, 1 b 5
LU0, 29 (4): 39-51.

T, 2K 1983 901G TS VY 5 56 DU 20 1 ki 28 (] Y M o 5 28
PR, (4): 85-91.

Tk, WISLA, T AR, IR, ME . 2004, FREhIREH X K A8 L
JREEDULL A BEAR ML), o R A ST, (3): 129—138.
ik, B AR . 1995, M ASL 5 R AR T —— P E L IR R e S

IREEIM]. dbat: W R, 109-128.

5, FH SR . 1999. v AR S 06 57 0 4 V42 1 0 R 2 T 5[], b o
F12EEAR, (4): 43-50.

TR 1982 IV P A 5 DU 22 AR B i i A AR i fbA B Ry
HOHR[J]. MR PEHBBTIFSY, (3): 38—88.

T3 1999, 1 VY 5 A BT I LI I U8 e HE AR S [R) 3 25 0 5 ).
EIULHFTT, (1): 91-99.

T, BRVE E . 1985, v [ AR5 58 U 22806 1 e TR TR 5 R
AFE[J]. VPRI S 58 DU 4L M T, (4): 59-80.

R, ik, 3k 1988, AW 827 FLAMIA Iy LE MBI 5T B HIFRBE 78
TE[I]. VTS 50 DU 20 MR, (2): 69—78.

Tk e, B, R, TR, KR E, B, 974095 .2010. K
YL =AYV S B T A BORURAAE B OR o (1942
IE[I]. FEURIR A S EREE, 31(3): 176—184.

Tk e, BLE, T, FRA, #H 0kaET, B3%. 2010. KIT =1
BT — VAR Bty ) 45 ORI [J]. V3 b J5T 5 26 DU 20 b,
(5):11-18.

FFEN, AR, B4, B, REP. 2002, b a0F R A4
R iR K [I]. SEIULHTE, (5): 474—482.

SRFIF] . 2012, JAES7 5 DU 2 b2 30 53 5 5% LG [D]. ALt v H T
KEAER).

TRASEE JEACEE, S ETE, b, BRI . 2012, REIT = A U R 300 2R
PUZE ARy 2 s S H S R L [0]. 58 M4 F S, (6): 1234—
1247.

LI . 1985, IS PG 5 1 DX B S BT A JE 2 LA R 0], Bl
W AR, (4): 361-367.

R, R, ZREA, B, SRR, PR, SRS, EAH, FRLG,
JUTEE, B 4. 2018, ALRT P 5 X R H PGZ01 LA U 20 1l )2 K]
A3 M HAEE R S0 A AR, 20(2): 337-348.

BB, g m B, FAR, 9k, XU, B4, 2015, dUnT PRk 1k Wik
R4 B AR ER DU 28 1% s AT 0], P FE U, (6): 18761884,

JHELAL. 1989, AURT IS 1 [T]. S5 PULEL AT, (1): 84-94.

S

http://geochina.cgs.gov.cn FPE ML, 2021, 48(4)



