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Fig. 1 Regional tectonic setting of the Ganyanchi pull-apart basin( modified from GUO Peng et al., 2017).
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Fig. 2 Simplified geological map of the Ganyanchi pull-apart basin( modified from DENG Qi-dong et al., 1989).
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Fig. 3 Photographs of the Ganyanchi Basin(a) and the representative stratigraphy from the core(b)—(f).
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Fig. 4 Lithostratigraphy, sedimentary facies and magnetic susceptibility from the core profile in the Ganyanchi Basin.
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Fig. 5 Seismic-reflection profile of E-F and its interpretation across the Ganyanchi Basin.
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Table 1 Summary table of drilling cores in the Ganyanchi Basin
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Fig. 6 Isopach map of the Ganyanchi Basin(F, is the cross-basin fault).
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BT ) o 1 DXy 2RI SR R S e 2 I T e AR 2 EE T AR TE e T A R
L AR IE R TN, PLOT R HE AR s R R i 3 [ A ) A B JE R AR U, R R AR

I BE42.76MalARi, 52840

] D _Fk
o DR a —
VvV Hh
17
i
Vv Z 1 B4 #42.76~2.33Ma, MHH
i} ¢
b M ERED)
—
e /'

c Hi4#2.76Ma, HLor AT IR E

M #i4-2.33~1.78Ma, A

—

—

|
NS RER
o j?

d B4, R —A3ETE Lo 4 i

IV BE41.78Ma—34, WiAH

B 7 By 2 i PO A s B

Fig. 7 Conceptual models showing the sedimentary evolutions of the Ganyanchi pull-apart basin.
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TR, TR A b 2 R S R, A N I R FROK IR BUBIIA o T RE R 52 56 DU 20 DA SR SR I
P RV Y08 0 IR iR MR we VR NS i Res R e valt = AR ATV 2 7 RN P Dl w211 YA S i1 LT R R E 9
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T AN, LIREE 4 BYBCLL B/M Bk (FEA 24 0. 78Ma) Sy 5t (K] 4) AT — 204l 73 o 2
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Hby e g T2 Y R A2 180m Z Ak (B 2) , FLUTRAHAI LA K AW B A8k, 52 R,
A AT RE R AL S — B AL T A TR PG X, HOR TRV R R S A s T KT, 7R
W R, DI — EA AU PR A o B 7 s BEORMIC 2k, 1920 4F 1 v 5t R A A5 4 L T 7E IX
BRIk N 83 1 0.5 ~ Thm ([E 5058 7y 22 N b R WFE BT, 1980) , 3% — BERL A I IE 52 T
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PRAS TR B s, FRATTIA O 5 1 G 3t 1) T T FT AR 2 LA 2l mp SO i T J2 9 A 2 BTl 1 JE X
ST, U IR R PY B RE R (B 1) o ATABETEIA S, REKHL I AL T Lk
1" (nearly extinct) f [ Bt (Zhang et al., 1989) , 2 XKW AW RA TG 3, b Rz E
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P TE 1L RE )= B AR S AN PRI B, O (845 730 M % R o8 DX O B e T, e i DR RO L TR
ZIa NGB (I, % S i o O A e i 5k 2 (R - P9 4 L AL R IBT 2 ) 1942 3)
P A 3 o A A SRR A5 R R W R -V e L AE R W Z AR AR AL T gl TR A (R )R 3
WRITIT A, 19905 ZFEZ 4, 2016) o PG, nf LIy, 2450 b sl 2 58 & T0aE B 2 &0k
FUEW BRI g )5, TR A T4 S MIROE M IH T .
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Abstract

Ganyanchi( Salt Lake ) basin, located in the central part of the Haiyuan Fault, northeastern
corner of the Tibetan plateau, is the largest pull-apart basin along this fault. Due to its location in
northeastern Tibet, the Ganyanchi Basin preserves an important sedimentary record of tectonism and
climate change associated with progressive growth of the Tibetan plateau. The sediments of this basin
also contain abundant information regarding the deformational history of the bounding strike-slip fault,
i.e., the Haiyuan Fault. Therefore, a detailed study on the depository history of the Ganyanchi Basin
is of great importance. Earlier studies only focused on regional geological mapping and paleoseismic
research, however, no sedimentologic or chronological work has been done in the Ganyanchi pull-
apart basin. To address this problem, we drilled a 328m—deep borehole, named HY-C8, at the south
of the cross-basin fault and near the active depocenter, and employ magnetostratigraphic analyses and
seismic reflection data to constrain the age and to deduce the evolving history of the basin. The deep
borehole profile shows that the stratigraphy of the basin can be divided into three main units( Unit [ ,
I and I ), which began to deposit at about 2. 76, 2. 33 and 1. 78 Ma, respectively. The grain size of
the deposits manifests an upward thinning trend, which probably implies the profile is a characteristic
retrogradational sequence. The magnetic susceptibility results indicate that the playa lake probably was
formed at about 1. 78Ma ago, the corresponding playa-lake deposits recorded more than eight high
susceptibility sections, which are most likely due to the iron sulfides( such as melnikovite, pyrrhotine
etc.) that were usually produced in high-lake-level and reduction conditions. A combination of
boreholes and shallow seismic reflection data indicates that the Ganyanchi Basin is mainly controlled
by the cross-basin fault and its northern boundary fault, and the depocenter, probably deeper than
550m, lies in between these two faults. Finally, the sedimentary facies of the Ganyanchi Basin
experienced a four-stage evolving history: eluvial facies( before ~2. 76Ma) to alluvial fan facies( about
2.76~2.33Ma)to distal alluvial fan facies(2.33 ~1.78Ma) to playa lake facies( 1. 78 Ma ~ present ).
Based on accumulation rates, the stage of playa lake can be divided into two subchrons, and the
depositional rates of subchrons 2 (about 0. 78 Ma ~ present) is as high as 232. 5m/Ma, which probably
was caused by the activity along the cross-basin fault in the Ganyanchi Basin.

Key words Ganyanchi pull-apart basin, sedimentary facies, magnetic susceptibility, basin

evolution, Haiyuan Fault
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