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Fig. 1 Location map of Touying section in Sangzi Town, southwestern Jixian County, Tianjin
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Fig. 2 Measured stratigraphic section map in Touying, southwestern Jixian County
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Fig. 3 The grain-size characteristics in the northern Dachang depression: (a)the location of geological dots and section;
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Table 1 Lithology of Touying section in

southwestern Jixian County

& e R | R
g2 A HERRE B (em) | (em)
1| ANLHHE L 50 50
2 | AR AR BRI AL (EER) B WK 2 8 120 70
3 | RO R 270 150
4 | RE KO+ 300 30
5 | RBATTEHE L 360 60
6 | KR O S FIED, & H /K R 440 80
7 | K&k 450 10
8 | FRLL AR - Bk b 500 50
9 | WK GRS 550 50
10 | FREE T BB ED 680 | 130
11| TR EF I AT 2 730 50
12 | IR i 760 30
13| Al (5 1 Je v a py ih 810 50
14 | JRAFCFS TR RD 8 WK )2 2 920 | 110
15| kFE W amib g+ 960 40
16 | BRI TEL 1 990 30
17| e H s ER BB ED, &8 B A X% 1130 | 140
18 | R R+ CRIWIK) 1325 | 195

F17.45 m 2bReA5 2 4> OSL M AEFE &, 45 5100 5
16.3+1.0 ka F127.0£1.3 ka(F£ 3)

3 o 5 T O T AR e T A B — |
IZH DRI AR L3/, M2 DU R AR, 7T
P TOURIRSARAR 22 22 HE SR F- OB 8 F T 44 DU
BT A UTRRBS AR AR 5 1T ZR AT A8 A C A A
PIAS OSL MAEE5 T T 4% Bt 2 M DU R (3
4) , DA% B b JZ2 U RRGH R 11 S S5 (EAE S 5] T )2 119
ST N 0. 29 mm/a, B I HESSE H 5 T 09
B LY R 45170 a, BB HE LR TTRL, SElE]
M5 5 At IR E e+, HmeE 6 2 H

— B HA BB TURY , DU A %+
JEAHD , S RELT(0, T A s, il X A 5 2 A
55 6 EUTHURHE Wz b < & A4 T B A8 1k,
AR SR s s p e A 2 h—&
WAL R K B SRR 1 (2 m R AE, 2016;
FROMG 555 20195 X8 22 45, 20215 A 6 45, 2021,
2023) , [FIE, 55 5 )2 K B R U8 I A £ C A 4
R4 9369+40 a BP, KL, 275 5 2 UIRRPI N i R 28T
THTRIPR A A 5 2 25 F T 1 A AL TR, e i
55 5 R R ER R A 4B 5 e s R A B RR
3 ULk B FRAE
3.1 REK

7 A AR T A AT b 2 DXk b Jo 90 £ g S
S HEAT M T 2 R R B oy b, I A
Mastersizer 3000 JO' K7 A, I 59 [F 0. 01 ~ 3000
pm , 55 0B R R 25 <3% . I =22 B B S X R
HATHAL B, D BLS ¢ FEFTBCA 350 ml B, i
A 10%H,0, 7, 788 RUHE PN 4 il F Bl Bk
BHEIATA SR A R AP ALY, fR
S 7R Ak s R B A 8 s R A Y
H,0, # & ok, @ K55 M A G & 10%
HCL, R E 24 h, B EDE ., & H pH 400K
FL pH A, in A ZE 18 K B, B 2 DU P IR TR
(24 h) ,EENTHIE R, EEZ LR, HE pH 2
Wk, ARERSE R LAE SRR ST IR, X BR AR 2
Pl ok ik d/ D =-log, (d/mm) FEAT AT HEAE
i B EPRAR (LA @ BT ) SF S50, T4 i A%
i Ze g3 BRI
3.2 RIESEUFE

K7 BE S HURE NS I WL TR W RE B 20 AR R AE , AR
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Table 2 Statistics of information and dating data of the 'C specimens from Touying section, southwestern Jixian County

‘e —_— 8 C (%) PMC (%) \
FE S SR TR TS AT “C AR (a BP)
e lo pMC lo
PM29'C-1 9.85 QA E i -23.64 0.60 1.679 0.036 32829+176
PM29'*C-2 3.40 e %+ -24.94 0.38 31. 150 0.157 9369+40

% 3 EEERARLEEIE OSL # MR E R RNEHE

Table 3 Statistics of information and dating data of the OSL specimens from Touying section, southwestern Jixian County

GATE R AR IR U (ng/s) Th (pg/g) K (%) FKE (%) SFRORE (Gy) F (ka)
PM290SL-1 7.45m 2.27 7.98 1.91 13.0 90. 65+2. 40 27.0+1.3
PM290SL-2 5.15m 1.80 8.55 1.94 7.0 55.82+2. 14 16.3+1.0




6 oo 1T 2024 4E
10 1 P ) T 7 FE (m)
0 11 — T 0—
T e
MSI 1 10 1e-le-1 _
| Leele e 0 g i
- Jeelee]el |
- Jooloofoo] Jromrmmrrreem e R
20+ MSI2 - Jeelee]e -] C 2—
BRI RNt _
‘S I S' T ERRRRIRRRIITERSIEP TEPPIERPOIERPPRPRS ERPISTPPPTPPRPIEPPRIEPPIRD PORTRPPRERPP RPN RPN |
J 1 T i
I s 1 s [9369+40a ]
a " [ e N N Y SN SRR USRS SRR pr—
401 MSI3 | [sole o]
AT T L R G G e
Lol L ]
i ek i
e <1+ ss =l B —
i leelee]el 6—1
60 Jeolee]e -] |
MSI4 i |'|'|i'||"| ]
L J27.041.3ka |
T T
| T T T e i IR T, S P L o
80 l I I l ............................................................................................ -
|..|..| | i
|..|..| | A i
I T A S W |
18 1S I328294 1768 - e et B e
1004 [l el 17
|..|..|..| —
VSIS T T T P S S i
|..|..|..| —
RN Rt R R IR R T EEt TP TP TP L PP P T EPPIY P PTEPPITEPPIIEPPITEPPRLE STEPPRTEPPREPPRERPM TR |
el 12—
. L 1 1 1 J i L n 3 3 L " n " J
20 el 0 8 0 4 1 0 4 4
PR :' :':': - HHL B (Mz/®) s A 2 (o) i £ (SKD) RE(KG) -
e T ]
(ka) — ST S R .
T 1S 1 Pl
HERL 12 &+ e i & B b it 1 R A ok b s 5 ) 45 %
cultivated soil clay mucky clay silty clay clay silt silt sand calcareous concretion

P 4 i L P R Sk B R T LRI KL SRR A it 28

Fig. 4 Curves showing change tendency of grain size parameters of sediment samples

from Touying section, southwestern Jixian County
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TURRIRLFE 280 1) 28 AL R AIE | AR H 0L B S 4R AIE
FI 2RI A5 K 50 T KB ok 3 B, nTREAR R 3 Fh
AR TORRERSR | (A1 S B T 2 i AN [R] 1 <A A2 4k
FRAE, ARAEC A1 OSL By AF 455, 45 & DURL G
RS 0 AT B AR 2R 45170 a, Sty BUHEPKGES
SR R AR A il 26T EE (Rt AE XL, 2011 ), 3k 8 T
HbJZ TR B AR R BO R T T 480 [F] 467 - MIS3 By
B S Z BRI 1 C AR R R 9369+

F 4 HEAEBLETNENRERSIT
Table 4 Statistics of deposition rate of the

Touying section, southwestern Jixian County

A HEER DLBVRIE | UUBURTE] | JURLER
(a) (mm) (mm) (a) (mm/a)

9369 3400

1750 6931 0.25
16300 5150
16300 5150

2300 10700 0.22
27000 7450
27000 7450

2400 5829 0.41
32829 9850

40 a BP, KARAH 24 F R0 A R 7 % MIST B BT IR
3], ARdb TG SR T MIS3 By BE b AR R vk Y
—A/INBTIK B, A5 AE X Eb 55 iR 2 S 3, MIS2. i B
AR IR B SRR AR, MIST By B i 42
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Table 5 Grain size parameters of sediment samples from

Touying section, southwestern Jixian County

. W | SFEORIEE | b2 | W | R
R
(m) (Mz/®) o (SK) (KG)
PM29-1 11.5 4.42 1.27 0.26 1.23
PM29-2 10. 8 3.99 1.28 0.23 1.25
PM29-3 9.8 3.43 1.32 0.32 1.23
PM29-4 9.5 4.24 1.15 0.19 1.35
PM29-5 8.5 6.38 1.81 0.20 0.91
PM29-6 7.9 6.38 1.54 0.16 1.07
PM29-7 7 5.70 1.48 0.20 1.15
PM29-8 6.2 6.43 1.52 0.20 1.06
PM29-9 4.7 6.29 1.72 0.18 0.90
PM29-10 4.5 4.51 1.07 0.31 1.48
PM29-11 4 4.82 1.50 0.30 1.22
PM29-12 2.8 5.07 1.20 0.31 1.37
PM29-13 1.8 4.47 1.35 0.24 1.50
PM29-14 1 4.74 1.54 0.17 1.35
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ko
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RN B 23 il 2 AH ARL, ASORE BE 43 A 38 LA T R T
PM29-1 R EEJLEIAE 1.5~ 11 & Z[H], PM29-2 ki J&
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MR T A FRELIESS  SEHIRif% 3. 43 ~4. 43 O, /3 ik
FREUIE 1.29~1. 51 2Z 0], 3 e PR 5 A AE it A R 358
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Fig. 5 Frequency distribution curves of sediment samples from Touying section, southwestern Jixian County
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Fig. 6 Probability accumulation curves of sediment samples from Touying section, southwestern Jixian County
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Objectives: The study of Quaternary sedimentary environment of different tectonic units in Hebei Plain is

helpful to understand the change of sedimentary paleoenvironment. Dachang depression is located in the north of

Hebei Plain, and the work on its sedimentary environment are few. We study the change of sedimentary

environment since late Pleistocene in the Touying section in the northern Dachang depression, and to provide some

references for understanding the evolution of sedimentary environment of Hebei Plain.
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Methods: The grain-size characteristics of the Touying section has been studied by grain size samples. The
formation age of the profile was analyzed by '“C and OSL dating. Samples were taken from the profile for
sporopollen research.

Results: The Touying section can be divided into 18 layers and the sediments are dominated by clayey silt,
silty clay and clay. The probability accumulation curve is dominated by fine type, and the sample is mainly
composed of saltation population and suspension population. “C and OSL dating results show that the measured
stratigraphic section be accumulated at the end of late Pleistocene. According to the characteristics of palynology
assemblage , the profile can be divided into three palynology belts. Along sporopolen zone 1, the climate was warm
and moist. Along sporopolen zone I, the climate was cold and dry, Along sporopolen zone Ill, the climate was
warm and moist.

Conclusions: The comparison between the measured section dating results and the oxygen isotope curve of the
Guliya ice core showed that the Touying section experienced a warm—cold—warm climate change, which was
consistent with the climate characteristics reflected by the palynology assemblage. The age of the section
corresponds to MIS3—MIS1 stage. The sediments of Touying section should belong to floodplain or depression
facies since late Pleistocene. The Touying section was formed on relatively stable low-flow conditions and the
sedimentary environment was stable.

Keywords: Grain size characteristic; '*C and OSL dating; Sporopollen assemblages; Deposit environment
Hebei Plain

Acknowledgements: This paper was financially supported by the China Geological Survey Project ( No.
DD20160060, No. DD20160042 ), the Project of Department of Natural Resources of Hebei Province ( No.
13000022P00F2D4101216, No. 13000023P00F2D410251H) and the National Pre-study Project of Hebei GEO
University (No. KY2024QN25).

First author: SHI Guangyao, male, born in 1988, Ph. D., is major in quaternary geology; Email.
sguangyao0001@ 163. com

Manuscript received on: 2023-09-14; Accepted on: 2024-06-02; Published online on;2024-07-20

Doi: 10. 16509/]. georeview. 2024. 07. 022 Edited by: LI Ming, ZHANG Yuxu



7H

AVDCHRAE R IE P D i L DY g Sk B T = DR AE S DO RS 5




