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Table 1 Stratigraphic characteristics of SG profile

Hi' VR /em b2 FRAF A

SGI 0—70 WE W OREPIZ , LR 0.14 m i L OM D2 BR S0 HUEYRL  48%—53%

SG2 72—218 = MR ABIRERL , TURUZ BAA , BPRL Y 50%—80%

SG3 220—344 AP R K AU, K A EPTRRZ B, B A TIRUZR B 92, B 60%—89%
SG4 346—418 AP HRROAIRD)Z S AR (5 50%—70%

SG5 420—504 Wbz IR BT R As B2 S5, MRl 50%—80%

SG6 506—644 AL A5y 3 )2, LR EAR G, PR K GBORIANED , R AR Ay, bR R R S,

AN  BPRL  50%—90%

SRR S 7R v [EURL 2% B 7 1 £R W F 53 T i
i RisTL/OSL-DA-20 4 F s B AL E | 4 BEUE
(90S1/90Y ) B Ui, SG 1 644 cm 55 T 91.5+7.4—
70.3+7.9 ka B ZAFE Y (6 2) , IFXF SG #I T #474F
Rt (E12) .
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Table 2 The date of OSL ages of the SG profile
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SG # i H H UG R AW F N 91.39%, M
F 30 ) Si0,(66.42% ) 7 & e = , ALO,(10.93%)
X Z ,Ca0 Fe,0,.\Na,0 K,0 & HAR I /D, 5351 K
4.81%.3.62%.2.26% . 2.04%, MgO (1.31%) 1] 11 13

Va=] VR RE =X A . — Ve Y2a
Pl A oGy TP (ERAR. SGEIT T, Si0,(7.11) .CaO (3.87) b2
G /em /(Gy-ka™) /ka - . o D [ = S -
B, M Si0, . CaO 15 5 M 2 Bl M 30 Hh B
4 4—28 5.5540.58 390.3+16.0 70.3£7.9 - -
AIRAL , XU AR
3 124—128 5.07+0.35 379.5425.9 74.8+7.2 . A L > b
Si0, & it [ ik 1 Se/ A R (15 3),SG6
2 332—336 4.64+0.32 403.1+27.4 86.8+8.4 (70.37%) . SG2(70.35% ) ﬁ%%% ,SG5 (68.07%) R
1 640—644 4.344+0.30 396.8+16.4 91.5£7.4 SG1 (6785%)‘{5—»\2, SG4(6525%) \SG3(5629%)§-_.1
K3 SGHHEETLESE(%)5H
Table 3 Content distribution of major elements of the SG profile
o HZE ] .
. Ja FIEE PR 2
JER SGl1 SG2 SG3 SG4 SG5 SG6
Sio, 67.85 70.35 56.29 65.25 68.07 70.37 40.84—73.39 66.42 7.11
CaO 431 3.85 9.62 4.29 1.76 3.87 0.54—21.05 4.81 3.87
Na,O 2.28 2.38 1.99 2.20 2.31 2.39 1.66—2.62 2.26 0.20
MgO 1.27 1.03 1.78 1.45 1.49 1.02 0.79—2.28 1.31 0.35
K,0 2.07 1.91 2.09 2.11 2.24 1.95 1.68—2.64 2.04 0.16
Fe,O, 3.81 3.13 4.05 3.93 4.07 3.21 2.60—8.94 3.62 0.65
ALO, 10.96 10.12 11.22 11.47 12.15 10.44 8.69—13.83 10.93 0.93
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Fig.3 Variation curves of major elements in the SG profile
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Fig.4 Vertical variation of major element oxide ratio in SG profile
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Fig.6 Climate change revealed by geochemical indexes of SG profile and grain size of Luochuan profile
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4.2  FRkEAR KB MIS 4 IRIE BT

MIS 4 By B (80.1—70.1 ka) , X} i T SG1.SG2
2, AEHR I | Sio, & &g hn, CaO & & K. Na/
K .CIA MgO H 38—/ 43 1 1, Na/K SE3E K5 1
/I, CIA \MgO R e R A R A, Kifasg K,
wAH BTN . 32 W MIS 4 [ BOXE AR 55
ERBETEE WA KL I, SRR T B K R
T TR SN, T A5y 24 B B (MIS 4 51
FIMIS 4 Th) .

MIS 4 HL1 (80.1—74.9 ka) : ] fj I J& 218—
70 cm, XF 1 T SG2 )2 . Fe,0,.ALO, . MgO 7% 7 ik
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JR AR | 4 25 R B R K s/, I 6 B T T ThT
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WA kNS 8 4 L, =S, AL s WA, e
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— 235 L I B R e AR U ) PO ) AR O ok B
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A RIRAE
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T R R S AR AR B A Bk

5 Zig
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i, AT FH Sk 5 2 90—70 ka 2L F1 45 Hb (1) BF 45 6 AR
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B, MgO X 4 1) 1] 048 58 48 Je e R A, CIA B AN
CN-K-A =1 B R W& 4L T i Ca . Na 4] 2 X
T B Bt . Na/K.Ca/(Fe+Ca) .Mg/Ca &/~ T WIAHIT
R F i SR B BOK A EE . DL B FE AR
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(91.5—80.1 ka) .MIS 4(80.1—70.1 ka) 2 > T H
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BT RS -8 5, V0 9E H X OB B T DR T )
LRI TR SE , — 38 A 1) AR TR S A
AR5 IX 1R S i A B 32D 4 R S A AR bt 45—,
B PR DX e 22 S, S RN 2 b AE MILS 5 1) MIS 4 5 %
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Geochemical characteristics of major element oxides and environmental
evolution inferred from lacustrine sediments in Gonghe Basin,
China during the early Late Pleistocene

Hu Mengjun, Zheng Dengyou, Ji Tianqgi, Zhuang Jing, Sun Wenli
(College of Geography and Environment Sciences, Northwest Normal University, Lanzhou 730070, China)

Abstract: By analyzing the characteristics of major element oxides and their ratios in the sediment of the Sha-
gou section in the Gonghe Basin, combined with the photoluminescence dating, we studied the environmental
evolution of the early Late Pleistocene in Gonghe Basin. The results show that: (1) From the bottom to the top
of the section, the SiO, content and Na/K ratio generally show the characteristic of "one valley and two peaks",
with an overall increasing trend. The high values all appear in the fine sand layer, indicating a cold and dry cli-
mate. The low values appear in the silt layer, indicating a warm and humid climate. (2) From the bottom to the
top of the section, the CaO, MgO contents, and CIA ratio generally show a change characteristic of "one peak
and two valleys", with an overall decreasing trend. The high values all appear in the silt layer, indicating a warm
and humid climate. The low values appear in the fine sand layer, indicating a cold and dry climate. (3) The cli-
mate of the Gonghe Basin has three obvious cool/dry-warm/humid fluctuations between 90—70 ka. Those fluctua-
tions are divided into three stages. MIS 5b (91.5-89.4 ka) stage is the low water level period of the ancient Gong-
he Lake that the climate develops from warm to cool-dry; MIS 5a (89.4-80.1 ka) stage is the high water level
period of lakes with warm and humid climate; and MIS 4 (80.1-70.1 ka) stage is the shrinking period of lakes
with cold and dry lakes.

Key words: Gonghe Basin; major element oxides; lacustrine sediment; environmental evolution



