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Abstract: The Hongsibu Basin is located at the junction of the forefront of the arc-shaped structural belt on the northeastern margin of
the Qinghai-Tibet Plateau and the western part of the Ordos Plateau. The regional ecological environment is fragile, yet the lack of
complete outcrop profiles due to extensive surface coverage has long hindered research into the evolution of the ecological

environment. This study, based on the drilling sequence of Well ST1 in the Yaoshan Sag of the Hongsibu Basin, employs optically

Yr#s B #A: 2023-05-19; f&1T H#A: 2023-08-03

ZYENIRE : v T 0 2 Sy 200 AT AL A i o R R X X T R A ) (45-: DD20221644 ) 1R - 8 [ b 350 70 S5 Sl b JST R 45 ) (S
5. DD20190018)

PEE R s XIE4E(2000- ), 2o, FEELA-EAE, M2 %l Al Mk, o PR AR S5 07 I AYAF9E LA . E-mail: Ibhcl0307@163.com

*JEISEE: 2T (1980~ ), Zr, i LRI, 57 DU L b o2 Bk, s MR AR A A AR BRER TR 2455 F5E . E-mail: wufang6500@163.com


https://doi.org/10.12097/gbc.2023.05.023
mailto:lbhcl0307@163.com
mailto:wufang6500@163.com

34 Moy 18 4R GEOLOGICAL BULLETIN OF CHINA 2024 4

stimulated luminescence dating to establish a Late Pleistocene stratigraphic chronology. Additionally, it systematically analyzes the
major and trace element compositions of 70 samples and reconstructs the climatic and environmental evolution processes since the Late
Pleistocene based on geochemical indicators. The study suggests that the boundary age between the Malan loess and the Salawusu
Formation is approximately 67.57 + 7.88 ka, indicating a transition from an ancient lake to an aeolian environment, accompanied by a
gradual deterioration of the regional ecological environment. The geochemical characteristics of elements also recorded the climatic and
environmental changes during this period. Geochemical indicators such as the CI4 value, Al,0,/Na,O, K,0/Na,O ratios, and clay
mineral content indicate a paleoclimatic evolution process of arid-warm-arid in the Hongsibu Basin since the Late Pleistocene. Rb/Zr
and Sr/Ba values reflect a closed lake basin environment during the deposition of the Salawusu Formation in the Hongsibu Basin. The
depth of the sedimentary water body increased from the first section of the Salawusu Formation, reaching its maximum depth in the
second section, and gradually became shallower in the third section until the complete disappearance of the ancient lake during the
deposition of the Malan loess. The research results provide a new basis for the sedimentary environment evolution of the Late
Pleistocene in the northeastern margin of the Qinghai-Tibet Plateau from the perspective of elemental geochemistry.

Key words: Late Pleistocene; sedimentary environment; Malan Formation; Salawusu Formation; elemental geochemistry; Hongsibu

Basin; Qinghai-Tibet Plateau
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Fig. 1 Regional structural location map (a) and geological map of the Hongsibu Basin (b)
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Table 1 Statistical table of luminescence age and parameters of ST1 borehole in the Hongsibu Basin
P H%F/m  U/10°  ThI0® K%  HEFIEF/(Gyka') WK AA/am WA EFRGRIE/Gy il /ka
OSL-1 36.5 11.00 12.40 1.86 7.53 4~11 SMAR 508.89 + 0.58 67.57 +7.88
OSL-2 50 3.44 11.90 2.28 479 4~11 SMAR 390.35 + 26.05 81.43 £9.79
OSL-3 55 3.33 12.30 230 4.67 4~11 SMAR 41753+4039  89.43+12.44
OSL-4 752 278 731 1.82 3.85 4~11 SMAR 458.08£35.46  112.64+16.07
OSL-5 110 3.49 10.80 227 471 4~11 SMAR 531.08+54.01  119.04 % 15.05
FR2 OFEEM STIHEIELEZSEWESRE
Table 2 Mean and maximum contents of major elements in Hole ST1 of the Hongsibu Basin %
FAEALE ALO, Sio, CaO Na,0 K,0
1]
0~36.5 mT24 4] EﬁﬁiA 11.10 61.32 7.44 1.80 233
(n=13) S5 PNEN 11.65 64.01 9.10 1.90 2.46
n=
/M 10.55 56.27 6.55 1.70 2.19
B
36.5-64.9 migRL & 3541 = B E7f§P 11.07 62.80 6.84 1.81 237
EEONE] 12.62 68.92 10.55 1.93 2.63
(n=14) o1
e/ IMA 10.00 53.11 5.04 1.51 2.20
#
64.9~80 miHL 1 F 4 — B H’J{ﬁ 11.79 50.20 11.00 1.43 2.51
IS PNEN 13.63 65.13 14.63 1.92 297
(n=11) o
/M 10.46 40.95 6.07 1.04 224
5
80~128.9 mEEH B H ] B Eﬁﬁﬁ 11.00 61.24 6.86 1.71 2.35
S5 ONE] 12.49 73.23 14.40 1.98 2.63
(n=35) _
IS ZIN(EN 7.13 43.93 4.48 0.94 1.80
¥l 112 ) 61 1. 2.
pon E 6 59.83 7.6 70 38
EEONE] 13.63 73.23 14.63 1.98 2.97
(n=170) =
/M 7.13 40.95 4.48 0.94 1.80
ALOL/% Si0,/% Ca0/% Na,0/% K,0/% OSL 4% /ka
6 9 12 15 40 60 8 4 8 1216 1 2 3 2 3
0 L L B | T 1 T 71T 7 T T T T 1 T T
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Fig. 3 Changes of major element in ST1 borehole
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Table 3 The contents of trace elements in ST1 borehole of the Hongsibu Basin 107
SRR E i Ni Cu Mn Rb Zr

. ¥ifE 34.48 25.78 642.97 9491 232.01

0~36.5 m, Ty2424 o
=13) KAE 36.30 28.80 667.58 100.85 320.19

e

f/MA 31.59 23.65 605.88 85.44 173.57
¥ifd 33.69 25.23 663.34 93.94 178.22

36.5~64.9 m, B JR 4] =Bt o
KAE 40.88 31.81 1166.63 109.23 280.61

(n=14) o
Fe/ME 28.33 20.80 468.27 83.10 123.26
- ¥ifE 40.38 34.68 798.60 108.87 14137

64.9~80 m, B4 75 2H Bt o
SN 46.23 50.73 989.99 127.32 242.39

(n=11) o
Fe/ME 32.90 25.99 614.74 95.24 112.09
. ¥ 37.44 2931 712.63 105.37 213.00

80~128.9 m, B¥4. 52— B o
SN 4421 34.45 879.22 117.62 301.66

(n=32) o
e/ IME 24.03 20.19 568.70 80.82 117.98
) ¥ifE 36.60 28.68 703.34 101.69 198.32

P 5
S oN ] 46.23 50.73 1166.63 127.32 320.19

(n=70) o X

He/MH 24.03 20.19 468.27 80.82 112.09
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Fig. 4 Changes of trace elements in ST1 borehole
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Table 4 Calculation results of geochemical parameters of borehole ST1 in Hongsibu Basin

A CIA AlLO,/Na,0 K,0/Na,O Rb/Zr Sr/Ba
¥ifE 56.92 6.18 1.30 0.42 0.51
0~36.5 m, Zh244] o
RME 58.62 6.83 1.44 0.58 0.59
(n=13)
/M 55.45 5.65 1.16 0.27 0.46
¥IfE 56.56 6.20 1.32 0.56 0.45
36.5~64.9 m, BERI LR = BE o
S5 ONE] 61.45 8.18 1.73 0.88 0.55
(n=14)
2/ IME 53.69 5.24 1.16 0.31 0.39
¥ 61.49 8.50 1.82 0.81 1.00
64.9~80 m, B¥H7 54 IRH B
=11 EEONEN 66.23 11.79 2.56 1.01 1.79
=
/IMA 54.63 5.45 1.17 0.40 0.47
BifE 58.02 6.65 1.40 0.53 0.48
80~128.9 m, B &5 2H—B o
RMA 63.34 9.22 1.93 0.88 0.74
(n=32)
fe/MA 55.34 5.61 1.15 0.33 0.37

PB4 31h 58.02 1 56.56, D> 20 SF-2{H M 56.92.
F W= hr 5 g 21 ORI (8] S A7 W S i i 3, 5
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Fig. 5 Vertical variation characteristics of geochemical indexes of ST1 borehole
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