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The Yellow River never flows into the sea through the Yongding River
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Abstract: As the second longest river in China, the formation and evolution of the Yellow River is of great significance to the evolution of
geomorphic pattern and paleoclimate change in China. Since the 19th century, scholars have put forward a hypothesis that the Yellow River
once entered the sea from Hetao Basin to the east through the Yongding River before entering the sea along the Sanmen Gorge. This imaginary
river can be called "North proto-Yellow River" and has wide influence in the field of geography. However, there has been little evidence to
definitively confirm or disprove it. In this paper, this hypothesis was discussed based on recently published data of the boreholes in the North
China Plain, the sedimentary evidence in the Fenwei Basin, and the geomorphic evidence in the Sanmen Gorge. These lines of evidence show
that no materials from the Upper and Middle reaches of the Yellow River had been transported to these boreholes located in the alluvial fan of
the Yongding River and along the coast of Bohai Bay before 1.6 Ma, indicating that the Sanmen Gorge and the North proto-Yellow River were
not opening at this time. The materials from the Upper and Middle reaches of the Yellow River began to enter the Bohai Bay after 1.6 Ma, and
the alluvial fan of the Yongding River still lacked materials from the Upper and Middle reaches of the Yellow River. Combined with the
sedimentary evidence from the Sanmen Formation in the Fenwei Basin where the lacustrine depositions rapidly ended and changed to loess
depositions at about 1.6 Ma, it could be concluded that the Yellow River was not yet fully connected before 1.6 Ma, and it entered the North
China Plain through Sanmen Gorge, and thus the Yellow River never flowed into the sea through the Yongding River.
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Fig.1 Location of the Yellow River and Yongding River basin
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Fig.2 The detrital-zircon U-Pb age distribution from the borehole of Yongding River alluvial fan and Bohai Bay

Data of G2, G3 and CK3 boreholes are from [13], and those of G4 and PGZ01 boreholes from [16].
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Fig.3 Detrital-zircon U-Pb age distribution in potential source areas and the lower reaches of modern Yellow River

(a) Data of Yanshan and Taihang Mountains [33-35],(b) data of Shandong central mountains [24, 35-36],(c) data of Ordos block [37-38], (d) data of Songpan-

Ganzi block [39-40], (e) data of modern lower Yellow River [33, 41].
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K b A SR 1 R IR P 2 3BT o 4k 0 1) 4% ok
i@ 0 BB Iy, 5 T Y B b A v A E A
EAR, BT — R e TR, 8 3
S IE R PR T I, IR VA 4Y, 3R 1 B 2 12
FgR R, DRI, TR TR TR DD PR BE A K R B AL
FE A o BT A O e [ AL T B i 2 A SR OC Y

TR, 3 B 0 I 18 0 8 e T 93 7 04 12,

(7] s, JHC Bl I T A — 28 51 YA A i £ 96 45
SRAR T30 1M o 7 B 9T P 90 A 3 [l e A R =] ek
WX, ]z o A A — A F T, BORR O L SR
T2 Xk =]t X BB S i 2z 4 = Bk
21 VSR DU 20 B P A 04 P M= B R %X
JEELI I E T e BRI, 4R 3~3.7 Mal™> %,
PRI, AT 50 (9 AR AR SR I T 3 M.
TEREWFRFIZ T, EMTHZFAT T —
FR GG B s, JFC A v {0 O B b A SR 1 A R TR
T VI Y BE, AR AR AU IR TR T 46 T U1
IR [, L5 G T Al B 2 DT A R M AR AR . X =]
Ufe 34 1X. 1) 5K~ TR0 K% 1) 3t B 3 4 0T 5 3 B 9 DX H
BRI FRE T 3—5 AW Hiih (K 1)+,
WA BT 58 RIBATT 009 P 18 A, = 177 ikt XY

JEEL 3 38 TR AE 550~ 570 m 22 Ja], W X () I
T Y MR AR T I — B R R, =0
IR IO EA Y 5 S =NE S = I 5 3 NI U I B s
AR AR 1.24~ 1.5 Ma™ 2 =Tl R B i
F15h b X1 e = B bR B T 1.165 Ma R, H k]
T, 3T b PN L R =T e B T B M 1 R AT
R 78 43 15 B VAT B 3 =0 ek 1 B R) R T 1.24~

1.5 Ma, 54 =171k iy X % 33 5 18 (9 4R AR, 7T A
W) ¢ YAT 538 =) Y B RD N AE 3~1.5 Ma Z Al . {H

PR AR, AP Iy PR A% A K i T8 4 =17]
W TR B R A 29 1.6 Ma, T8 FE T 3X — B [E]
BN

4 ZEie

A7 F A AL P JEUA G 3 B0 oK g T b AR B K i T
5109 224 W Hh R T LU 04 4l FL A0 IR 38 R 1, A2t
B AEZ 1.6 Ma LART R =2 B A e S L i ) )
BT, 2 W BT A R RE U 7K 58 T s = [Ttk AL
5 T 1.6 Ma 22 Ji , 7 s T v B B 473 9K ik =2 B i
Hh e B b B DR TR, (EL IR A B AL v 0 B



52 T M S5 5 1 20 M S 2024 4F 4
F1 ZNESXEERARFERBTN MBI EFASRSER
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