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Abstract: This paper is the result of environmental geological survey engineering.

[Objective] Jinzhong Basin is located in the middle of the Fen—Wei Fault Depression Basins, in which the maximum thickness of
the Cenozoic sedimentary layer exceeds 3800m. The establishment of the precise stratigraphic framework and the high—resolution
sedimentary sequence of Jinzhong Basin is vital to understanding the evolution of the Fen— Wei Fault Depression Basins and the
climate changes in North China. [Methods] In this paper, the chronology and sedimentology methods were used on the drill cores of
the late Cenozoic standard borehole ZK01 (870.5m in depth) in the northeast of the Jinzhong Basin.[Results] The loose sediments in
the borehole ZK01 were divided into 6 lithological formations. By means of magnetostratigraphy, the stratigraphic time frame was
built with 13 normal polarity periods and 12 reverse polarity periods for the first time. The oldest Cenozoic sediments at the bottom
of Jinzhong Basin is approximately 8Ma, moving the starting time of Jinzhong Basin activity forward about 3 Ma, from early
Pliocene as previously believed to late Miocene. The late Cenozoic strata in this region are divided into Neogene Miocene Baodean
Stage (N,*) and Bahean stage (N,°), Pliocene Gaozhuangian Stage (N.') and Mazegouan Stage (N.%), Quaternary lower Pleistocene
Nihewanian Stage(Qp'), middle Pleistocene, upper Pleistocene, and Holocene. [Conclusions] Tectonic activity and climate change
are the main controlling factors of the sedimentary environment in the basin, which results in two periods of large— scale lake
development in the early Pliocene and middle—late early Pleistocene. In the early—middle Holocene, i.e., pre— Qin period (circa
2.5ka ago), rivers and lakes were in the coexistence stage in the basin; In the late Holocene (circa 2.5ka after), lakes atrophied, and
rivers dilated; Then the lakes vanished in Ming and Qing period. Climate change and the impact of human activities are the main

reasons for the eventual disappearance of the lakes in the basin.

Key words: climate change; pre— Qin(2500 years ago); Late Cenozoic; sedimentary environment; magnetic stratigraphy;
stratigraphic division; environmental geological survey engineering; Jinzhong Basin; Shanxi

Highlights: The development time of the Jinzhong Basin was firstly determined as in the late Miocene at 8.1 Ma by
magnetostratigraphy. The lakes in the basin were mainly controlled by tectonism and climate in the early stage. Since the Holocene,
climate change and human activities have caused the lakes to disappear.
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Fig.1 Structural units of Jinzhong Basin and location of borehole ZKO01
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Table 2 Lithostratigraphic features of borehole ZK01 in Jinzhong Basin
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BEROR AR BRI S % . I ZKOo1
FLAIRER I e 50 R 43k 25 SRR 1 X T8 (1 3) L 4
B3 IE AR B (N1 ~ N13) F1 12 A4S B [ # 1 B
(R1~R12) . 5 HuREH 1 4F % (GPTS2012) (Cande
and Kent, 1995; ¥ EHF4, 2010)%F b, N1 RMFE K
K AEM R, 54 28 IE MRS (Cln) —Z(; R1 ~R3
Je A — K — 5 WA TE A PR N2 FIN3, LR
C2n Fl C2r. 1n B W £ s N4 ~ N6 405 2 4N S 1k
if, Jf ¢ T R3 I R6 W A Je il R if 2 8], 5
C2An.1n-C2An.3n — £ ;N7 ~N10 LLUIE | e P&
FER B HFRE,, 5 C3n.ln~ C3ndn AW &

{H 5 T C3n.4n 5 C3An.1n Z [A) F — &K 19 e i M

i, BT LA N9 5 C3n.4n XT3 N10 FIN11 2351 5
C3An.1n 1 C3An.2n X 1 s N12 FIN13 R A DL IE
MR A 32, N 5 2 A ) O R RO P BT
5 C3Bn—Can2n FRAEMIL . ZEA VL LA 0T, A
ZKO1 fL18 2 B A A U2 T 45 T2 8.1 Ma;
BB S FEg AL AL T RO RO eI B, IR 2
580 m; 5 PU R IK A7 F R3 A N4 4 FLhb , TR FEE 2
260 m; A7 25 IEME I 55 08 L1 SOb PR B SR 2 T N1
FIRT #4354 TR 2 110 m,
5.2 FRFmEITIE

DIRGEYERJZE ) 57, 456 A P Z REAE A -
2R (B 3) 0 Z i ZK O 1 L 2 I i 3 A T

http://geochina.cgs.gov.cn H1EHLFT, 2022, 49(3)



55498 234

BRORERAE « LUV b 2 B A A2 R 73 TR

35 RS Z2 LSRN A T 1k

919

GPTS2012

it /Ma

&>
O‘q’

&Yy NS

N6

Bi E
?and

©
S}

50

100

R1

150

200

250

R4
300

350

400

RI2
750

800

850

W’ﬂ‘
Silt

50| WRE
Gravel

b

-45 0 45 90

[e]
o

d'M;D"""""

A

3T
[e]
[e]

i

S EENe T D
&‘OWWW%W" Huo KN W%

8‘0 oi

L, o
© &=
o

<)

il

.-Q=
O

ARG
Q Fen‘.]he Fm.

R AR
/10%g/m?

0_20 40 60 80
I

H A1 Z/PA/kg
0] 3

I

R

\

;—w,
\
\
\
\
\
\
\

1WW/~W~W\W{\‘V( W

e
Hil

i

HEEERE
Im EEI‘EK/ (°} m)
ARJRA KA AN l:l AN=E:]
Mugua Fm. Dagou Fm. Hongya Fm. Xiaobai Fm.

i
/Ma
0
0.2
0.4
0.6
0.8
1
1.2
1.4
1.6
1.8
2
2.2
24
2.6
2.8
3
3.2
34
3.6
3.8
4
4.2
4.4
4.6
4.8
5
5.2
5.4
5.6
5.8
6
6.2
6.4
6.6
6.8
7
7.2
7.4
7.6
7.8
8

4 5

ﬁi?ﬁl 148 FLJERAA FL 5 6 180/%0

THEd
Xiatuhe Fm.

(53 ZKO1 FLRG 2 A0 th 28 5 7 1148 FLA FL L 0O (4} Cheng et al., 2006) %

250 PO AN S BB il s B PEBE D 2B AN S 3 AR IRIAR R il Bl o 5 4 SERR PR B 1 55 2 AR RIS AR i e

Fig.3 Magnetostratigraphic and well logs of ZK01 and correlations with oxygen isotope records of benthic foraminifera from
borehole 1148 in the South China Sea (after Cheng et al., 2006)

Open circle represents single discontinuous polarity sample;Polarity bands are confirmed by at least 3 continuous samples of same polarity;

The half—length polarity band is confirmed by 2 continuous samples of same polarity

http://geochina.cgs.gov.cn F[E

J5, 2022, 49(3)



920 i H

b Ji 2022 4

WIAATIE

(1) B8 A A C HB 2 IS (A B 2« pl oy b s
EARHEI , B AL AE R PR 278 8.1 Ma. gL
M TSR A2 CF B dH — B JBE R
1495 m NERESET L =S5 KHz I, ik
A E A B — , F AR A AR A A
Wb, 5 MR =S R A B A AR KL
FIRE =) A R AR BRI G R B
R i R E A S I BRI
2o A W R TR BEAHH Y . DRI TP B IR 4F
1% 3 2R 10~8 Ma ({5 5k °F- 4%, 2004; X1l iz B 4%,
2007; #7k %, 2013, 2016, 2019; X3z B, 2017; X%
4, 2019) , SR B B rh A A QDT )2
(YRS FHAE S REAT | I Wi v 23 b %) ) 4 T AR s 1) 2y
8.1 Manl H .,

Q) HH g M Lo s AR i 2 . DGR A
Af F iy Mk Chron C3r |30, 4F 34 5.333 Ma (X%
%5,2019), HILH EHGHZE RS E T 29584 m
b, RN R 5.3 Mao XA LAMEF AT LT
TEBR/INE A ) A R, FUEROR e g R (18 4
E)o FHEBTE LI ZBea DB AL R 7D
VIR A AT AR DU AR 5 38/ 2 PR L
RS URLAN E5 BTA R E E BRRAA h E
fiE, & SL ARG AR TURR , /N A2 B AL b o e
WA AT 0 fe B HBJEOL o T A A I H i 4 A
2 BlA B, Eih LA R L %
b4y N A i w1 = Rl R R AT
UG AR R IEAAR DR . H BH R R AR AR ISR &

488 R SRH N, I AR R Ry B AR b2 B
BN W R AR E Uk /1N | FLBRE B 7K ik
o REALZRALTE SR BT 2 B S SR PRI HA A, I
BTG & A TR Z AR

(3) 55 DU 2R 58T 28 B4R (O R « PR iy A
P B T S L S A S 60 7o J00r T A ek Bk g st ]
B2 B ZKO1 FL I 25 I 2R JiE S48 1 A 263.80 m Ak,
FERAFIE R 2.58 Ma, IZFERAL LT BRI A
o Pk, R AT AR A R (K4 4),
N EBLT B AL TR A A IR LA O B L e M s 1
KGR M Rk C AR Je b R+ 407, &
BRVZH, BoR K MR 1 o 2% A AL FL B A
e AL R B Ry 3 KA AE | S e RRUBORE 38 K, UL
FRERSE AT A8 A AR R

(4) T RE B0 I S T A 2 < FR o R R £
B Ty B A7 255 XA S RIS L0 bR e s s ) A
HXFREFLER K 108 mAb , FER A4 0.78 Ma, %A
G LR AN CEHZE S AR, KRBT AR R
Urinf LR LR AL o IR I TS 2P I e IR
g g+, B KEZE, AR DURL; Y4 b
TEOARRE AR EE L RS TS S , R B
B o5 DA R e SO BE A o L O e i e A i LIS A
N SR SN v R iR r Y SR E S NS
TiF, [RVRE R IAAEAE PN Tk . BRI b 2 R TP
HHHET SR AU 108 m Ak

(5) 1l M i 25 SR R fig 48 /s ZKO1 fL I BB 4 )i
T 4 0 G S T P R A B o (ELA Il £ R
I BH R AR ZR 7E 15 ~ 20 m Ak &2k 35 00, ml figds

4 ZKO1 fLHB)Z o0 FAb A AR ARl
Fig.4 Lithologic change characteristics at stratigraphic boundaries of borehole ZK01
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Fig 6 Sketch map of the vicissitudes and silting of lakes in Jinzhong Basin
(modified from Wang Shangyi, 1997; Meng Wanzhong, 2011)
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