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2017; Shang Yuan et al. , 2018; Zhang Jin et al. ,
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Fig. 1 Location map of the Yellow River basin and the Bohai Bay basin (a) and longitudinal section of

the Yellow River basin (b) (corresponding to the A—A' position in Fig. 1a)
BT 1~4 S 2 B & W A5 40 50 1 #§ Lin Xu et al. ,2021a;32 4 Yang Jie et al. ,2009;3 #& Nie Junsheng et al. ,2015;4
Zheng Ping et al. ,2013;5~8 S IR 347 1945 o 1Ly DX I0f 338 B T8 85 1 5 a~ e Sy Tl 96 V25 205 b 3 vl 11 o 485 FL 85 4 88006 < 9% Liu Tao, 20203 b~c #ig
Zhao Meng et al. ,2019a, 2019b;d #& Sun Zhongheng et al. ,2020;e #& Li Mengyun, 2018;{ #f§ Xiao Guogiao et al. ,2020

1~4 in the figure are published river zircon data of the Bohai Bay basin: 1 after Lin Xu et al. ,2021a; 2 after Yang Jie et al. ,2009; 3 after Nie

Junsheng et al. ,2015; 4 after Zheng Ping et al. ,2013; 5~8 are the detrital zircons from rivers in the central mountainous area of Shandong

Province; a~e are zircon data from borehole in Bozhong sag, Bohai Bay basin: a after Liu Tao, 2020; b~c after Zhao Meng et al. ,2019a,

2019b; d after Sun Zhongheng et al. ,2020; e after Li Mengyun, 2018; f after Xiao Guogqiao et al. ,2020

Lin Xu et al. , 2017; Liu Jing et al. , 2018)., XK
TR U R A ) B S LR RGO AF T
Ui E B R E R QDD R S A R X
GIEOHEATXT H L 455 OB L2 B ARAR L 2 FF R R IE
BT 5T 98 2007 1% (Zhang Yufen et al. , 2008;
Fu Xiaowei et al. , 2021), W JE &5 A J& W i T

PO b 2 AATE R R, 2 54T U-Pb 4R
W 52 A PRAR ™) (Belousova et al. , 2002; Huang
Xiangtong et al. » 2020) , i i 5 WA U5 X 19 55 3 o
7 o R A M T A R U-Ph AR A HEAT X

B P VA T A v o S e = =4
(Yang Jie et al., 2009; Lin Xu et al., 2021a,
2021b) . HEABTILZL . B T 6 5 2 B TR T
S H B VR AR PP R 2 R AP E PR
B o 7634 0 H T 21 R B (Guo Zhengtang et al.
2004; Miao Yunfa et al. , 2012), 401 K T i Fili #4
J1E 2 R (Lu Huayu et al. s 2019), #1933 fa &
B & W22 KT 365 1 B (An Zhisheng et al. , 2001
Guo Zhengtang et al. , 2002), HEAFEMETFT . T
T A E K R AR T I B b R ok T
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7 (Lin Xu et al. , 2021a) B T JiF (Yang Jie et
al. , 2009; Zheng Ping et al. , 2013; Nie Junsheng
et al. » 2015) BT I8 5541 U-Pb 4F % (IO ff I
5TV kI 8l v 34 e 1 e R G A L R R S
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A AT TV M DT Ay O VA b 1) 2 L RS S
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T T A o A R AL SRl R BRI —
FER WG RS A 4 (Qi Jiafu et al. , 2010;
Li Sanzhong et al. , 2012), ¥k 75 45 H /34 K& A

1.1
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Uk s rp Y M BH (Qiu Yan et al. , 20165 E 2),

He 1113z 2 5 e A 3 S 2R 9 52 PG RSP A AR
MY 48 K (Li Sanzhong et al. , 2012), & H
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Xia et al. , 1990), FLIE 4 (E, &) 7E & Ho N B9 TR S
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woN S R A R UR b s (R 3a) . ¥b i T 4
(E,s) HERR I 8l 1 V25 400 b i 2 o B KT B , O B3 0
F M TR Ul ME AR 800 S BRED A L A 6 TR
FIHE KAV A AR RS XA Z
AT H IS T DU R KA s KA B
PRJB IR 5 . 4 B 58 ARG AR ) L 381 AR DT AR 3 (Qiu
Yan et al. , 20165 [ 3b) . J& BB AL ALK, e KT 35
5000 m, ZREH(E,d)TEBEEE N2 5046
T i WS FE /N, 29 500~ 800 m, 75 I IX. 73 #ii J& JiF
AJIK 1000~1800 m., £E i H 34 AT 3k 2000 m LA |
AR, LAl AR G e R e S S Ui
HIZRE, SRS )ZE N ESE TR, &0 T HE
-2 R - = R N L S R YR U A o7 R Y DU T Ak
U Ul N ol SRV X (T 5l 12 7
VS 2 b %) 32 TR J A 0 33X I T A B o 4 O A
FEREZ IR G ORAT I B Tl KA AR
B RE 5 ¥ R ( Tan Mingxuan et al. s 2018; Chen
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correspond to positions in Fig. 2a (after Qi Jiafu et al. ,2010; a~e the same as Fig. 1)
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Hehe et al. , 2020; Sun Zhongheng et al. , 2020),
TR B 21 (N, g ) DU I 8], 780 kb P9 (%) W7 B 3% 2 Bk A 2&¢
AE 74 T G B AR TR, TR L Bk AR B AR R
HAE AW NI 2, — RJEFETE 1000 m A2 47 (B
T RUTRE v O 72 180 15 V5 0 3t b 35 J5 55 3] 2000
m, FEZLIRGE E A K A )R 2 BOR 0k 5 et
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A 1000~ 1500 m, 7L AR 85 P 3 28 DUTTiag A 2%
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FEW AR 747 km, JEIET 2K 587 km, R 412
km , HAE KA BRI A TR S K R . ARl T 3 By
Hb AT G FL A W TR R BE 45 SR (Wu Chen, 20085
Qiu Yan et al. , 2016; Chen Hehe et al. , 2020;
Tan Mingxuan et al. s 2020) , 3Ly | ¥ Ja] 1 3 y] 7
WAL B IR AT L BB 20 3% W 1) e 1L AR AT
R AE A (] 3c) . B 4K 5464 km, 2 F EJE
Y& B R BT (Li Li et al. , 2020), 37K
155. 1 km, 387K 206 km, #0233 km, K50
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Table 1 Sampling locations and information of detrital zircon samples
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1 bea0) 114. 141 36. 530 A R 40 AR
2 TR 118. 759 39. 729 1 A AL
2 K 78 T 116. 234 39. 764 21 Wk 20 ;A
2 HE ] 113. 663 34.906 91 W 4n b AL
2 ] 118. 392 37.610 RS AR
3 el 115.110 35. 430 A R AL
3 HE ] 119. 160 37.760 buaki b AR
4 A 119. 097 37. 852 SRRy AR
5 piel) 117. 090 35. 940 2 oKL AR
6 iR 118. 217 36. 636 T BR L AR
7 PRI 118. 541 36. 355 T] R v 40 AL
8 AT 119. 375 36. 684 J] V8 e 41 0 AR
a(BZ26-A) o v B AL 119. 361 38. 094 [ [
b(KL6-6-A) 0 FP ) 4 % 7L 120. 101 37. 846 (F = T b 21
c(PL-15-2-12d) v 3 B L 120. 685 38. 446 [E=1 G
d(PL7) T 34 B AL 120. 007 38. 614 W PSR
d(PL15) T v 3 B AL 120. 409 38. 614 WA 1 P 21
d(PL19-A) o v 3 B AL 120. 105 38. 402 [E=: 1 R
d(PL31) T 34 B AL 120. 054 38. 117 WA 1 P 4
d(PL20) o v 3 B AL 120. 271 38. 341 [E= T
e(PL14) T b 34 B AL 120. 320 38.518 wh T P 40
e(PL19-B) o v 3 B AL 120. 080 38. 366 [E= T A
e(PL19-C) o v 3 B AL 120. 103 38. 357 (F 1 P 21
e(PL19-D) 0 v 34 I AL 120. 103 38. 315 W 5 W 21

TETRT L T 0 T Y 30 R R AR AR HLAR AL
BEUWER L, A, R T B0 S | I A
M e 2 AT I A AR Bl LR T 4% 40 U-Pb 4R g R
R BEAAE B RE 5 S5 1 rh i 7 R .
2.2 XWAHZE

W B Hh SR A [l Sk 1 B T A 2 ERD L W A i
G — RN AR W A OB B ok IR AE AU H B i
BE R #E T N TPk 4R 4, B A FF 5 B AL Pk 2E > 30
U A0 ) R SR R B L O X A8 R i AT 3K T 0 ' b
. SR X B AR R AT B AR & (CL) R FA 4
i A 2 AT SR B A7 34 45— JOURL 1 40 B o7
P25 o HToRG BE

B0 U-Pb [R 7 28 & 45 76 7 % 25 A1) b 5T 38 2 4
AR 55 A7 FR 2 w4 X 43 B 52 36 = 4 T O ol
R A S B TR B AL (LA-ICPMS) 52 )i . 5 A1 B
i 3D J T 2K R R TR U 20 BT o B
B ARE R T . SR 5 AN SO ik i X A5 A4S 34 ekt 1X
AT PR ok CR PR TR BE ~0. 3 pm) o LA 22 BRFE i 36
I AT BE 75 Y. 7E R BE B4R 30 pm . 3 Bl 4 % 5
Hz BER % 2 J/cm® MEBOLRMET dike i, 4

P ab ¥ % F Tolite #2 % (Paton et al. » 2010), 54
91500 /E R A IEARAE, GI-1 AF S W W bR ke L 45 B 10
~12 ANKE S AT 2 A 91500 ARkE K —A GI-1 xR
B EEORAE 20 s AR E H.35~40 s I 5 IX
() AT 50 H0 Ak 3L, 4 4 B0 AR R AT R B A IR R IE
(Paton et al. , 2010), LA NIST 610 ¥~ 45, 91Zr
FE R ARTH SR i T 3 & i AR R S50 3o R vl
) 91500 (1061.5 =+ 3.2 Ma, 20).GJ-1 (604 +6
Ma, 20) AP0 76 A 2 V0 Bl 9 S HEFE 1 — B, 1t
BPhH/MU (AR << 1000 Ma) 5*"Pb/* U &
“TPh/*Ph (4E % > 1000 Ma) ¥ B 7E 90 % ~
99 % Z [ M5B . B A FE S B U-Pb 4E I8 35 R H
Isoplot/Ex_ver3 5& i .

JE 46 M £ 4k Fr B MDS ( Multi-dimensional
Scaling) &M & & T K-S & it 5 (Vermeesch
et al. , 2016) , F I # H5 = 18] A A0 0L 1 % 4% B 2 47
B3 43 B 33X AR B 43 B © 8 T3z 0 ] 3 R A
A1 U-Pb 4RI 4 #refr . BB G, AR SCoR R % 05 5 4T
AV UV 2 b R O 5 bR 1 B AL A R e 45 A U-Pb
AP A 2 AR AL/ 1) S P BT o DA 7 B0 ) D 38 Y] i Fsf
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Fig. 4 Stratigraphic column diagram of boreholes in the Bohai Bay basin (numbers in the figure are

corresponding to those in Table 1, and locations are marked in Fig. 1)
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Abstract

The development and formation of the Yellow River, the largest river in North China, is of great
significance to the establishment of the three terrains in North China. But so far, there is a great
controversy about the formation age of the Yellow River. In this case, we have carried out the analysis of
detrital zircon U-Pb ages (n=240) of the rivers derived from the Central Luzhong Shan, and compared
them with those of the Liao River, the Luan River, the Yongding River, the Hutuo River, the Zhang
River and the Yellow River flowing into the Bohai Bay basin. The results show that the Yellow River is
the characteristic river of the Bohai Bay basin due to its significant Neoproterozoic peak ages (1000~700

Ma).

the downstream of river; therefore, we compared the detrital zircon U-Pb peak age of the lower reaches of

The systematic evolution information of big river is preserved in the clastic sediments deposited in

the Yellow River with the drilling cores within the Bohai Bay basin. Combining multi-dimensional
discrimination diagram (MDS) results, it shows that the Yellow River did not flow into the Bohai Bay

basin during the Miocene.
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