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Abstract: To elucidate the characteristics of basement faults in the northern Ordos Basin, an analysis of its
gravity and magnetic field characteristics was conducted. Wavelet multiscale decomposition and power spectrum
analysis methods were used to comprehensively identify and interpret the obtained basement gravity and
magnetic anomaly fields. The results reveal that the Bouguer Gravity anomaly field in the northern Ordos Basin
exhibited higher values in the east and lower values in the west. Simultaneously, the aeromagnetic field was
organized into zones of nearly east-west (EW) positive and negative. A total of 28 intra-basin basement faults
were identified in the northern Ordos Basin, with north—-east (NE) and EW trending basement faults being
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predominant, and NW and SN trending faults distributed in a staggered or oblique tectonic framework; The
EW-NE basement fault originated from the continental collision event between the ~1.95 Ga Yinshan Block and
the Ordos Block. The Xinzhao North—Porjianghaizi South (F4+F10) basement fault zone serves as a boundary of
different tectonic units before the Mesoproterozoic. Moreover, The SN-NW trending faults are a tearing structure
formed during the continental collision process, selectively activated in the EW-trending tensile stress field in the
Mesoproterozoic. The formation of the basement fault system in the northern Ordos Basin is attributed to the
interaction between different continents and is selectively activated in later stages. This evidence of structural
deformation contributes valuable insights into the study of the North China cratonization and reactivation process.

Key words: cratonization and reactivation; structural framework; basement fault; basement gravity and magnetic

anomaly fields; northern Ordos Basin

VT ) i — P AT BT 1 e 2 F 5 40K
FLI W S48 V) 2 A A R A S SRR I
AR 58 K A 1 AP A5 B Bk, W H
AR A A b 25 B AR TS A% R . 28 R TR Bl AN RR
M2 T A, B B R 5 5 R [R) A 7
U8 098 55 4 A (9K SCAR &, 1977, BSOS
1993), KHILIK, FR/RZ Wi Z gl g — A
GRS R T | AR PR 3 AR S O AR s
WA A, R4 Ol B 5 R R R R B R
Wri sy, JCHIE SRR 2 AL i X, A B T
THIRTLIGF . 22 75 bR R — R 55 R 780 I i M 24
2351 3T A PG ) BT B T 2447 (8] 1b; Yang et al.,
2013, 2015b), FEWIAHE /R T 31X 40 I i 7 2440 1 - 25
SETFESH S ARZREEMI. AR BUK
W EZ R REIRE T R RE Y], TLEEF TN 2
b &8 i T 24 R G A e R O T (k% B4, 2003;
Yang et al., 2015a; Bai et al., 2020; {i] & %45, 2022;
Ik @ 5%, 2023a, b).

Har, REZ0EH B 2RI URE 7R b
JCFREL R W AT TR, SR BRI X AR E
T EW. NE Fll NW [i] =41 JEJR IR, (H XS H LR Wt
0E . R AN R 2R, B
R GORHR SN T AR SN 1] 1Y W 24 R GE DL L
A E(T #Ex, 2000; W2 )5 %, 2005; 4H14, 2010;
fi[448, 2013; PhJ%R4E, 2020; 5KEL%E, 2023a), £
SR AR RE S ARG ORI BEAR & L AR E IR 2
WA . BZ A ROLERFE S5 . K R
Fik— | MR ORIRIE DR R S, X T
JLHB EW—NE [a)#45d, i AL T0F5% X B2 - 1 43
A13 55 DX el iy He pf 5 2 P 4 I 55 ~1.95 Ga G
b BT SWW—NEE J7 ] 5 55 /R 22 37 iy B filf 43 DF
B R (EES, 2007; RIS, 2024), {HIFRAH#
BESZPRAGIEDE o AR, LI R N R G ik 1Ak
FAR B ATA RO R AR b v P Ak A0 P o
ERE,

A YR 5T 1 /N 22 RUBE 4 i R0 2 2R 33 4 Bt
AHEE A T ok 28 M AU 0 S5 A7 1 i S R

THET R, BRI T A AT R AR, Rk
BT AL IR B R 3 5 . W B R S W kAT
LGN G B AL B, F455 22 4 0 52 F) T AN
T bR ) TR A R AR DA R DX BT A 3 TR,
- TRT I Db X P9 5 R DB SR A 1 R Ay
Je o TEUIHR IR W 2 TS R AR SERD b, PR T AR
Wi Z MRS SC R, LU eI T R € R et
ST I VU R i BRI R AR T S o RS B T
TR 8 e A T TR DI SR i A A A8 A R A T,
W F — 25 F R A SRR L R A
i3 2 R A 3 T O 0 4 A R S AR A

1 HRER

SRR W B A T AR AR R VG, 7R B R
eI e TR T I | 1 7 R SR AW R )
2 Hb RN 3, 5 2 0 it 1Ll AN B L — e L ik 1L gy
R 1a). Ao A i A SRR 2 7 b R pH 4%
5 A L i e A R AR A0 4R 50 o R 8 DF15 0 LR
SE At s LR IS, 7E TP oTl AU R A 1
TEE TER HP . 75 B2 E2 24 (Zhao
etal., 2005; VLIEH4E, 2018; (UL -4, 2019), 4k
LK, SP/RZ W4 b ARk F bt S . P rg
R Y IR Y AP T = KA [ s ST 3l 58 V1 14 )
T AL A A X, AR T Aty A AR s 2 96 - il
Gl AE . M AR B s b B e A . PR
AR P it 34 I b R e 2 ARG A D0 LR A AR DR X
Ik 2 S 1 T - ) 0B I 4 2 A T AR B B (ST A S
1994),

R Z W AL X 22 0 T R AR X
PR AL FR, DR 26 25 A A H I )2 B AR — 3
1R 3Z A AR 24 R i o R T R A T 2 2 S0 sh i
o, AR —E 22, R IURBUM)E 2 1 ik
X AR KB (B 1b). M E T TURUM 2 = Z A 35
RO AR AR . PRESDSRKINA. EARE.
TERR. CBR. PRP S T A RS G (A
1b) . EATTREARRETEAR S, XIS AR I i e T 3
JEE B LA AT B 15 BV (TN ZE, 2024), IIb4h, ZIX



H=1 MU MR SRR 22 0 b 3 Fi ik b S LI e W SRR AR 5 281

1 SPRZHTA ML AR 9IS AL B (a) Fn X s it BR 44 35 (Bl (b)

Fig.1 Tectonic location (a) and regional Geologic map (b) of northern Ordos Basin
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Fig. 2 Anomaly map of AT magnetic pole reduction in the northern Ordos Basin
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Fig. 3 Anomaly map of Bouguer gravity in the northern Ordos Basin
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Fig. 4 Power spectra of Magnetic (a—f) and Bouguer gravity (g-I) wavelet details from 1-6 in the northern Ordos Basin
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Fig. 5 Detailed map depicting the 3—-4 orders of Magnetic (a, b) and Bouguer gravity (c, d) wavelet multiscale
decomposition in the northern Ordos Basin
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Fig. 7 Distribution map of basement fault identification in the northern Ordos Basin
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Fig. 8 Distribution of basement faults of artificial earthquakes in the northern Ordos Basin (modified from TENG et al., 2008)
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Fig. 9 Interpretation map of the A-A’ seismic profile in northern Ordos Basin
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Fig. 10 Interpretation map of B—B’seismic profile in the north Ordos Basin
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Fig. 11 Interpretation map of C-C’ seismic profile in the north Ordos basin
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Fig. 12 Relationship between the basement fault system in the northern Ordos Basin and the tectonic framework of the
Western Block (dating data cited from Tian et al., 2023)
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