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Climatic environment changes during the last interglacial-glacial cycle in Zhifu loess section: Revealed by
grain-size end-member algorithm
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Abstract: The last interglacial-glacial Zhifu loess section on the northern Shandong Peninsula is mainly composed of sandy lo-
ess.loess and palaeosol. Grain-size analysis suggest that silty sand dominate the loess (74.95%), followed by the clay (10
05%) and very fine sand (9.57%). In terms of mean grain size, paleosoil is finer than sandy loess with loess in between.
End-member algorithm is used in the study of grain size composition of the Zhifu section. Four clustering end members
(CEM) are recognized. Based on the clustering end member frequency curves and optical stimulated luminescence dating re-
sults, it is concluded that CEM1 and CEM2 represent the strong summer monsoon and warm summer climate respectively
during the MIS5e. MIS5¢c and MIS5a periods; CEM3 represents the environment during the MIS5d and MIS5b periods with
intensified winter monsoon and relatively cold climate; while the CEM4 represents the extremely strong winter monsoon en-
vironment during the MIS4 period. These fluctuations show a strong coherence with the magnetic susceptibility of the Loess
Plateau and intensity of the winter monsoon indicated by the content of grains >32¢#m in the Xifeng loess section, as well as
the transgression/regression events along the Bohai Bay recorded by benthic foraminifera.
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Table 1 OSL ages of Zhifu section and their datingl parameters

LR TR u/10° Th/10~° K/% W /m ERIE/(Gy/ka)  FWRI® /Gy LM EER / ka
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Fig.3 The stratigraphic sequence and age-depth relationship of the Zhifu section during the
last glacial-interglacial periods
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Table 2 The grain size distribution parameters and CEM of sedimentary types in Zhifu section

DLBUAH 4= WH+—#+ At iy 4 15
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Fig.4 The facies frequency curve (a) and endmember frequency curves (b.c) of the Zhifu loess section
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Fig.5 Meane grain size and CEM variation with depth in Zhifu section
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LADEER S EiE i

[26]

5 e

(1) 2525w a4y MIS5 Fi1 MIS4 4B Bt
Horp, MIS5 X ] %) 4% MIS5e (118. 5 ~
124. 9kaBP) . MIS5d (105. 2 ~ 118. 5kaBP) . MIS5¢
(94. 7~105. 2kaBP) , MIS5b (83. 4 ~ 94. 7TkaBP) I
MIS5a(70. 18~83. 4kaBP)5 /™ B¢ 5

(2) R B4 A R B DU Y LU b oy &=
(74.95%) . +.(10. 05 %) MR AP (9. 57 V) IR Z.
HA MM (3. 98%) , FH K42 K 5. 770, 4
BERECH 2. 05, HAT X IRAFAE

(3) 2k H ¥ oG 43 Afr B 8 A5 48 R 22 58 0
OIS5—OIS4 B JH <M 318 19 4 > o oo, HAE & 1
S I @AY A A Ak, 45 R OISSe, OIS5¢ il
OIS5a iR BE M ; O1S5d, OIS5bh Fl OI1S4 N FE X,
TERERE AT T 6 WA IEIRY . X R g
W B 5 BB B Ak R AR R 1Y B 2R XU R L 7 I
+>>32pm K2 48 R 1Y 4 22 KB A DL K T AT A
AL HUIC SR 08 I VS U R VAR T AR O B B
[] 26 M
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