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Progress and prospect in the study of Aeolian Loess in the Yangtze River Basin

FENG Liuliu, CHEN Ting
Chonggqing Key Laboratory of Carbon Cycle and Carbon Regulation in Mountain Ecosystems, Chongqing Normal University,
Chongging 401331, China

Abstract: The loess deposition in China is an important archive of the Quaternary paleoclimate-paleoenvironmental signals. Other than the
Loess Plateau, loess brough by wind deposited in the upper, middle, and lower Yangtze River basin during the Quaternary. Understanding the
provenance, transportation dynamics, and post-depositional weathering processes of loess in these humid regions is important for the study of
the past changes of the East Asian monsoon in the Yangtze River Basin, and is also of great significance for investigating the carbon
sequestration effect during the chemical weathering process of the fine-grained loess in the humid regions. Although much studies have been
conducted on loess deposition in various regions of the Yangtze River Basin, the material transport processes in different regions of the Yangtze
River Basin, their interconnections, and their roles in carbon sequestration are still unclear. Here, we overviewed the latest understanding of the
formation age, sources, and paleoclimatic records of the loesses in the western Sichuan, Jinsha River, Wushan, and Xiashu in the Yangtze River
Basin. we found that the formation of loess in the west Sichuan, Wushan and Xiashu regions were tightly linked to the three uplift phases of the
Tibetan Plateau, namely the Tibetan Movement B, the Kunlun and Yellow River Movement and the Gonghe Movement. In addition, the
weathering degree of loess depositions in the Yangtze River Basin are stronger than that of loess on the Loess Plateau both during the glacial and
interglacial periods. We proposed that the influence of the chemical weathering process of loess on terrestrial carbon sequestration and its
correlation with paleoclimate changes are the focus of future research on loess in humid regions, e.g., the Yangtze River Basin.

Key words: loess in the Yangtze River Basin; chemical weathering; loess provenance; carbon sequestration; Tibetan Plateau
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Fig.1 The distribution of loess in China and the locations of the study areas (starred)

References from [23- 24]. The base map is taken from the standard base map service system of the Ministry of Natural Resources. World regional Base map

No. GS (2016) No. 665; China regional base map review No. GS(2023)2765.
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Fig.2 Distribution of loess profiles, origination, elevation/depositional thicknesses, and ages of formation in the western Sichuan Province

a: Information and distribution of typical loess profiles in the western Sichuan, b: distribution of loess near Ganzi. The yellow numbers represent the

depositional age of loess in the profile, and the black numbers represent the elevation/depositional thickness.
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Fig.3 Distribution, genesis, elevation/depositional thickness and age of the Wushan Loess

a: The range of the Three Gorges Reservoir area, b: distribution of typical profile of Wushan Loess, c: distribution of loess at Zigui. The yellow number
represents the depositional age of loess in the profile, and the black fonts represent the elevation/depositional thickness.
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Fig.4 Distribution, genesis, elevation/depositional thickness, and age of the Xiashu Loess

a: Information and distribution of Xiashu Loess in the lower reaches of Yangtze River, b: Enlarged view of the dense distribution area of loess. The yellow

numbers represent the depositional age of loess in the profile, and the green numberts represent the elevation/depositional thickness.



20 YRR M J5 5 56 D0 20 b TR

2024 4F 4 A

g I XA BE S F I, A e sk B AR oA
S XA B8R A F8 AR ——CTA B ypq% 1 28 235 52 1) 351)
Mo FEUEAT CIA B, 12 % 5 Sk Hh A B
B8 -ty R4 A ) T R B 5 R ER TR CIA
DA 2 5 e, 40— UM XS 28 65 43
BT iR AR B A B o Sk ol A D0 R ) i K R 1)
SENA, LERERE ypa% BHE T, AT b T 4% SOk b s
VBT A 3 0 A e, B T AR A I 30 R
470 Hz, 45005 5k 4700 Hz 1) SCHR

22 R4LiEHREIBWE S 418

T Kb T AR 27 XUAL $8 B (CTA) R R AL R T 4y
LU (a0 ) B B, 5 25 A4~ 390 T 3R A 19 CIA FIT ygq% %K
P8 53 B A Ay 4 12 o B AR B L R
Z:BRORE A3 3 A A ABL A 790 T — RS AR 3R % M IX
/il XA FREE . ARSI VE L X E #E17T CIA
5 IR 2 0 5 T B, R BLEAT CIA DFSE I H
ACSF B AR T LA B AT % DU R Y H AR
XS 1 1 B 40 ERAV F B A AH OB 5E 3R ) H L
HiIX o A DX B Y 3 A T B A 4 R TR
T3 VR g A PN T M R, R 9% b DX 5 TR AR
W20 1160 ka*, 4 VP IT 8 + CIA #5850k A 45
T, 3% 50 T Sk KU VR T A HE AR, ZE IR EE N 9 m
[ Hb 7 OSL I AE 25 5 o8 122.71 katY, 1) FH vl b 24 00
A S TR TR A R S AN P 4B 2, ) TR VS A A W T
780 ka'™, AK 11 b X B A CIA 48 B011) 28 52 i) 1 1)
FIA B 2 0 5% 45 SR 04 B8 R B30 1T 7, 7 3 ) U5 e A
TG YT USRS AR R T T DL, ) T RS A 1
9100 ka ZE 4, JE A AR A AERG R . TEHE M
CIA 850k | T 8T R 1L DL BT R 7 B9 4 )
[T 3 I TR S A i w5 72 0 =0 5 S = 53 1
TR HE AR, BRI R 2 1 ) T R R T 0]
A0 A g S, ok ) T8 R LIS, A 1) 4 S T
MAG I Z A 460 ka 24 . B ERIEM CIA S
Ha%o B 35 UL F 5 v T e 3 A2 KU AR AR A X
A T, LR CIA BP0 2k B 3 3 1) e,
a0 B DT A5 g ity 1) T L) TS 3R AS

Wt AR ORI PR S T iR
A F TR B - A R AT LU b 5 TR R TR
A7 R B B 0 vk -] pk B AT X L . v+
A LB Bl O AR AR 91 TR A, (H AT
VG55 % M DX X L &5 SR 4 03 v M 2 = 354 R
SR W, T R R Y B N S R
W1 P, fEXF R VT B 4 S R R
AR BE B, 6 T A 2 B i o 2 sl 9 2 s —

EGETE, 73 B PRI AL S 24 DX B A 27 X
(AR

3 RLyss Y, IS HE
TR e JLIE T 114 5 Rt

3.1 KILFRERE #E 9 iR it R

B & X 5 PR B TAE R AT, BT
K HVE 28 R SR Y s R, A £ OT RS Sr-
Nd-Pb [A] i 59 55 )5 5 1 U-Pb 4R % 359 45 . {H
&, HETK VLI 5 - P IR AT 5T 2 BER Y 2
BR AL 2 H R 0 R Y, REEST DL KK B B 5 45,
H R 22 F 58 0 J2: 3 T B 0 2 EU A8 7F TS & )
A3 X 58 T 43 B R b AR R R TR, (H AT
W R L R TR A AR DU, B
R 2 8] (4 ) Jo3 K 306 P WO A 5 PRI, i AR 5 oo &R
HiER b2 21 i 22 5745 B 0 B G R HLOA 2 R
ANH RE PN, PR, FE 2 R AR VT I A
A 5T 7 AT LA Z2 2R FH Se-Nd Rl & L W8 85
U-Pb 45 #5135 25 57 1 4 v 5 i 1 8 3 A F- B

HR A B AT VT 3 = b Rk 8+ B A W
VR BT, VLI IR PR K BT 4 IR
WIE SR IER AR (E D). KILHEGE i
JR— B8 ok B T 78 A6 5 U0 b X% ) S5 Bl
A7 LA K PG XUHE R T2 1, 1] G b X8 4 )
Ry B — g YR HERR Y 5 /b, A6 1|V e ) T3 e A
Aot E B 2EIN S E R T 507 YRR
A ARRIPES, B Fm iR MR . T & 4 A U R
WA Ry IR AR B A WA T “ 8 L MR 2
JESL ORISR BRGSO 3 R & 1l X n]
DAF2 WS 217 3 P i 0 24 2 A Hiw %) A Ry 2R 4, 58
ST B AR T R ERIL R S R
B b ALY BRSNS, #R  T B A7 AE  TRE
TR I 00, o) G ke 7 AL ) 1A, & B L ) e, AR
Ly Hl X% 2% SR B A ) T E AT A AL HG Se Al Nd (R
R M ER A2 n R B AR AR SR N Y ) iR
SrRTEE R, AR L2 R KR+ S R R R
I BB B A (AU, # A U5 4% 2 JAUHE A 1R 1) P
VB IR AR o 53 Ah T AR LS i ) T
b ERTTRFHE S HAHOE H A, B, A WS
A B 1 T R e R 2 KUV R, 8 e R K &
A 0 S5 e D A 2 XU 3 ) AR L s DX ] 4 R
IEHEBUE B 17,

AT Y5 HE RO 8 — O O RV i S = b 1Y v



iy

;44 45 55 2 W TR, BRAE: VLR IR 2 A o i e S R 21
F1 KIRBRIRERYR
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Fig.5 The formation processes of the western Sichuan loess, Wushan Loess, and Xiashu Loess
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Fig.6 Comparison of the timing of the uplift of the Tibetan
Plateau and the accumulation of wind-dusted loess in the Yangtze
River Basin during the Quaternary
The data of Tibetan Plateau uplift stage are taken from

reference [118].
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Fig.7 Data of loess-paleosols weathering indexes in the Yangtze River basin and the Loess Plateau

a: Chemical weathering index,b: percentage of frequency magnetization.
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