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Abstract: The influence and control factors of the regional geomorphic patterns, such as the plane shape and
the flow directions of the mainstream and tributaries of the river system, in the middle reaches of the Yellow
River, and the effects of the regional geomorphic patterns on soil and water loss, ecological and economic devel-
opment, have long been one of the hot debates that have received much attention. In this study, we select the
Huangfuchuan, Gushanchuan and Zhujiachuan—Xianchuan drainage in the northern reaches of the middle Yel-
low River as the research objects. Based on high—precision DEM extraction of the drainage system, statistics of
flow direction, as well as systematic investigation and measurement of the structural styles and attitudes of the
joints and/or faults in bedrock and loess, combined with the tectonic background of the study area since the
Cenozoic, it is proposed that the series of vertical joints and faults formed by regional extension in the northern

reaches of the middle Yellow River are key factors that influence or control the development and spreading char-
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acteristics of the drainage patterns.

Keywords: drainage patterns; vertical joints; faults; neotectonics; middle Yellow River
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Fig. 1 Topography of the northern section of the middle Yellow River and the characteristics of drainage
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Fig. 2 Field characteristics and attitude statistics of joints in Triassic strata and Holocene eolian loess

within Huangfuchuan drainage system
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Fig.3 Rock assemblages and deformation characteristics in

Gushanchuan drainage system.
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Fig.4 Normal faults in the thick—bedded

limestone of Middle Ordovician
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Fig. 5 Normal faults in the medium—thin—bedded limestone of

Middle Ordovician which controlled the deposition of

the Pleistocene pluvial alluvial sediments
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Fig. 6 Conjugate normal faults in the medium—thick—bedded limestone of Middle Ordovician
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Fig. 7 Bending folds in the medium—thick limestone of Middle Ordovician
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Fig. 8 Tracing tension joints in the Middle Ordovician strata

which induce geological hazard
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Fig. 9 (a) Beddings, (b) joints and (c) faults stereographic projection

of strata in Zhujiachuan—Xianchuan
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Fig. 10 (a) Simplified structural and geomorphic map of the northern reaches of the Middle Yellow River and the adjacent area and

(b) the fracture system model

b 5T A 2% B A AN TR] A A 36 78 B R AE

28 35 LA B ] i b B O BT R G, X6 BT R
WFFE XN & B BT BT 2 g0 45 R R, 75+
AL 5 b 22 vh & B A A L AL 3 A 2, 2R Bk i
T Ay P SO WT 2 . ARl X E B B R
B0 A AR 1] 3% R b T J) 44 38 5 5 (Liu et al., 2017),
TRIR 22 Wi 8 i Ji 2% GPS £ B2 3 W /s 7E 50 /R 22 i 7
ARSI A B A F 5K B A FH G AR T & (Wang
et al., 2020; Hao et al., 2021) . Shi %5 (2020) i i3 B 4h
o 3 A B B I g 35 Wk 52 i 7 W v i T T IR SR 2R 22 M
b 7R A6 S vy 2 5 B A 5 AR S R BT U, O SRR
NW-SE [a] it B /B FH (I 100 6 Se 4k, 78 4 2
B R, Mse kAT LR E — R 55K M 57 21 5k 1 B
2, XS S ] e 8 e S A A R TR N W) & T
A b RO L AS L AR B AR U R R 2
P2 R FLBR B R AR SR R R R S, AR SR
KB A R 2R 0 7 R A i 22, SRR R B e

MK R SR AT RRAE o R IR 22 M 2 b AR b 2% by 21 5
7S 1w fR7 B 5 ) A8 T e 48 1 B () 55 23T b L i
BF M) AH T, R RE A e 5 Vel VA A ) B R 2 —
(Shi et al., 2020; Z=H FH, 2023)

25 L TiR, SRR Z W A AR Jb b R & B A B
BT 2 2 DIl 38 N ) PR TR 45 3 o B0 bt
BOK 1 Jr A FR AT 32 3] 33 2675 350RN W8 )2 45 0 A 3 AR
AR Al . Rz, KRR R A Rk
A AR S 1 N T S R R A

5 %5

COLAE AR AL BE 2 /)0 AL RR R -5
JIAL SRR AF 58X 42, i 3 %) i3 5 B DEM 7K 2 A Y
FECFI R 0] B GE it LA SR B 05 38 W7 J2 46 4 i
7R LA A I A 2 A, S K R I A5 R =
B vy B sl T2 A 1) A A S



174 modb H#b NORTHWESTERN GEOLOGY 2023 4E
(DER R B A v %, J A8 LISk Bk Ak T Coarse Sand Area in the Middle Yellow River[J]. Northwest-
KRR, R — 25 M 20T 36 A0 Bk 2 ern Geology, 2023, 56(3): 58-69.
A RE e X IR  K BRE R R AR AR A BT AT, JA AR SR AR IM. B B A, 1987
BRI S B2 . VE IS E R K R EER QIAN Ning, ZHANG Ren, ZHANG Zhidi. Fluvial processing[M].
Je A4 A T LA hy 06 5 i 4 i 1 ) 9 19 A 4 Beljing: Science Press, 1957,
ik E I, TG, SRR 38 A ~90° L B 1K S BE AT AR B X AY

Hiff: MEBLIPFERRETARZNBLAE
R, £FELETR OGRS

2 % L #Kk (References):

B, FERI R, 1 B, 45 AN IR 3 )2 YR A A2 T HE DU Y il
SRR AT, 2018, 34(6): 1792-1800.

HOU Quanlin, CHENG Nannan, SHI Mengyan, et al. The union of
various rock deformation criteria at different structural levels
and its further development[J]. Acta Petrologica Sinica, 2018,
34(6): 1792-1800.

PFScqk, R, i, S PEACH X R R R EE S a 4
PERESR (1], PG LB, 2022, 55(3): 15-27.

JI Wenhua, WANG Yonghe, YANG Bo, et al. Overview of Geology,
Resources, Environment and Social Economy in Northwest
China[J]. Northwestern Geology, 2022, 55(3): 15-27.

G, T BV, N T, 55 B M 35 12 06 i AR S i RIS
4 [0 5 e 22 (0] 3t BT 5E, 2015, 34(3): 437-454.

JIN Desheng, QIAO Yunfeng, YANG Lihu, et al. A research of in-
fluence of neo-tectonic movement on alluvial rivers: Review

34(3):

and prospect[J]. Geographical Research, 2015,

437-454.

Al IR, L, SRR A XOK R R AL A B G 1 e
W HUR S R (1), UL BT, 2023, 56(3): 109-120.

LI Huahua, ZHANG Maosheng, FENG Li, et al. Research Status and
Prospect of Soil and Water Loss Mechanism and Prevention
Measures in Pisha Sandstone Areal[J]. Northwestern Geology,
2023, 56(3): 109-120.

ZE WY BH. 16 Hh it LAk 20T eIt B Ak 72 g (R R (D).
Jeat: A E MR (650, 2023.

LI Mingyang. Evolution of the northern reaches of the Middle Yel-
low River since Late Miocene and its influencing factors[D].
Beijing: China University of Geosciences (Beijing), 2023.

XU, KA, N7, S5 AR T e AR g v DX AR 2 1) R 5 2R
Ak R R D], PO, 2023, 56(3): 58-69.

LIU Hao, ZHANG Maosheng, FENG Li, et al. Ecological Problems,

Systematically Protection and Restoration Strategies of Yulin

¥R 1 B R B L) 2019 4F Mw=6.4 JEHE I MR
5 A5 [, A 4, 2022, 44(2): 313-332.

WANG Yuqing, FENG Wanpeng, ZHANG Peizhen. Present deform-
ation of ~ 90° intersecting conjugate faults and mechanical im-
plication to regional tectonics: A case study of 2019 Mw=6.4
Philippines earthquake sequence[J]. Seismology and Geology,
2022, 44(2): 313-332.

iR A, KB A, B2 BT 2 USRI A s vb B A 5 10D R
3 AR, 1988, 33(13): 1017-1021.

YANG Gensheng, LIU Yangxuan, SHI Peijun. Estimation of the
Amount of Eolian Sand into the Yellow River[J]. Chinese Sci-
ence Bulletin, 1988, 33(13): 1017-1021.

M 5. B P e K e R EE R 22 (7). BL2 AR, 1957, 8CITD:
540-541.

YANG Wen. Symposium on Soil and Water Conservation in the
Middle reaches of the Yellow River[J]. Chinese Science Bullet-
in, 1957, 8(17): 540-541.

TRATATE, ik, A SC. AR LT R BN R R 3 280 5 R
TE R wh b 2 BV 2 ) AR PR LI B 4, 2019,
93(5):971-1001.

ZHANG Yueqiao, SHI Wei, DONG Shuwen. Neotectonics of North
China: interplay between far- field effect of India-Eurasia colli-
sion and Pacific subduction related deep-seated mantle up-
welling[J]. Acta Geologica Sinica, 2019, 93(5): 971-1001.

X E . ] 3k — 20 T J BT i ) K O TR (DL Bl
i, 1957, 8(18): 555-559.

ZHAO Mingfu. How to further carry out the work of soil and water
conservation in the middle reaches of the Yellow River[J].
Chinese Science Bulletin, 1957, 8(18): 555-559.

KR, B 45 e T (v b BT i Ak 5 R i o L0056 DO 2 F
2009, 29(2): 268-275.

ZHENG Hongbo, Jia Juntao. Geological evolution of big river sys-
tems and tectonic control[J]. Quaternary Sciences, 2009, 29(2):
268-275.

Baker Jessica C A. Planting trees to combat drought[J]. Nature
Geoscience, 2021, 14(7): 458-459.

Cao S, Wang G, Chen L. Questionable value of planting thirsty trees
in dry regions[J]. Nature, 2010, 465: 31-32.


https://doi.org/10.19751/j.cnki.61-1149/p.2022.03.002
https://doi.org/10.19751/j.cnki.61-1149/p.2022.03.002
https://doi.org/10.12401/j.nwg.2023090
https://doi.org/10.12401/j.nwg.2023090
https://doi.org/10.12401/j.nwg.2023089
https://doi.org/10.12401/j.nwg.2023089
https://doi.org/10.12401/j.nwg.2023089
https://doi.org/10.1360/csb1988-33-13-1017
https://doi.org/10.1360/csb1988-33-13-1017
https://doi.org/10.1360/csb1988-33-13-1017
https://doi.org/10.1360/csb1988-33-13-1017
https://doi.org/10.1360/csb1988-33-13-1017
https://doi.org/10.3969/j.issn.0001-5717.2019.05.001
https://doi.org/10.3969/j.issn.0001-5717.2019.05.001
https://doi.org/10.1360/csb1957-2-18-555
https://doi.org/10.1360/csb1957-2-18-555
https://doi.org/10.1360/csb1957-2-18-555
https://doi.org/10.1038/s41561-021-00787-0
https://doi.org/10.1038/s41561-021-00787-0

%5 6 4]

E LA TR 3 X B b B K AR TR AT RRAIE A S 175

Feng Wanpeng, Samsonov Sergey, Qiu Qiang, et al. Orthogonal
Fault Rupture and Rapid Postseismic Deformation Following
2019 Ridgecrest, California, Earthquake Sequence Revealed
From Geodetic Observations[J]. Geophysical Research Letters,
2020, 47(5): e2019GL086888.

Hancock Paul L, Engelder Terry. Neotectonic joints[J]. Geological
Society of America Bulletin, 1989, 101(10): 1197-1208.

Hao Ming, Wang Qingliang, Zhang Peizhen, et al. “ Frame Wob-

bling”  Causing Crustal Deformation Around the Ordos
Block[J]. Geophysical Research Letters, 2021, 48(1):
€2020GL091008.

Howard Arthur David. Drainage Analysis in Geologic Interpretation:
A Summation[J]. AAPG Bulletin, 1967, 51.

Jackson James, Norris Richard, Youngson John. The structural evolu-
tion of active fault and fold systems in central Otago, New Zeal-
and: evidence revealed by drainage patterns[J]. Journal of
Structural Geology, 1996, 18(2—3): 217-234.

Lin Aiming, Yang Zhenyu, Sun Zhiming, et al. How and when did
the Yellow River develop its square bend?[J]. Geology, 2001,
29(10): 951-954.

Liu Shaofeng, Gurnis Michael, Ma Pengfei, et al. Reconstruction of
northeast Asian deformation integrated with western Pacific
plate subduction since 200 Ma[J]. Earth-Science Reviews, 2017,
175: 114-142.

Nie J, Stevens T, Rittner M, et al. Loess Plateau storage of Northeast-
ern Tibetan Plateau-derived Yellow River sediment[J]. Nat
Commun, 2015, 6: 8511.

Pan Baotian, Hu Zhenbo, Wang Junping, et al. A magnetostratigraph-
ic record of landscape development in the eastern Ordos Plat-

eau, China: Transition from Late Miocene and Early Pliocene

stacked sedimentation to Late Pliocene and Quaternary uplift
and incision by the Yellow River[J]. Geomorphology, 2011,
125(1):225-238.

Potter P E, Hamblin W K. Big Rivers Worldwide[M]. Brigham
Young University Geology Studies, 2006: 1-78.

Ramsay J G. Shear zone geometry: A review [J]. Journal of Structur-
al Geology, 1980, 2(1-2): 83-99.

Robinson D P, Henry C, Das S, et al. Simultaneous rupture along two
conjugate planes of the Wharton Basin earthquake[J]. Science,
2001, 292(5519): 1145-8.

Shi Wei, Dong Shuwen, Hu Jianmin. Neotectonics around the Ordos
Block, North China: A review and new insights[J]. Earth-Sci-
ence Reviews, 2020, 200: 102969.

Wang Min, Shen Zhengkang. Present - Day Crustal Deformation of
Continental China Derived From GPS and Its Tectonic Implica-
tions [J]. Journal of Geophysical Research: Solid Earth, 125(2):
€2019JB018774.

Xiong Jianguo, Liu Yunming, Zhang Peizhen, et al. Entrenchment of
the Yellow River since the late Miocene under changing tecton-
ics and climate[J]. Geomorphology, 2022.

Yu Jingxing, Zheng Dewen, Pang Jianzhang, et al. Cenozoic moun-
tain building in eastern China and its correlation with reorganiz-
ation of the Asian climate regime[J]. Geology, 2022, (7):50.

Yue H, Lay T, Koper K D. En echelon and orthogonal fault ruptures
of the 11 April 2012 great intraplate earthquakes[J]. Nature,
2012, 490(7419): 245-9.

Zheng Yadong, Wang Tao, Ma Mingbo, et al. Maximum effective
moment criterion and the origin of low-angle normal faults[J].

Journal of Structural Geology, 2004, 26(2): 271-285.


https://doi.org/10.1016/S0191-8141(96)80046-0
https://doi.org/10.1016/S0191-8141(96)80046-0
https://doi.org/10.1016/j.earscirev.2017.10.012
https://doi.org/10.1038/ncomms9511
https://doi.org/10.1038/ncomms9511
https://doi.org/10.1016/j.geomorph.2010.09.019
https://doi.org/10.1016/0191-8141(80)90038-3
https://doi.org/10.1016/0191-8141(80)90038-3
https://doi.org/10.1016/0191-8141(80)90038-3
https://doi.org/10.1126/science.1059395
https://doi.org/10.1038/nature11492
https://doi.org/10.1016/S0191-8141(03)00079-8

	1 黄河中游北段水系样式特征
	2 黄河中游北段地质构造特征
	2.1 皇甫川流域
	2.2 孤山川流域
	2.3 朱家川–县川流域

	3 水系样式的控制因素
	4 地质构造对地貌的控制特征
	5 结论
	参考文献

