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Abstract: The upper reaches of the Hanjiang River are located in the north-south climatic transition
zone of China, where sedimentary sequences are crucial for revealing the evolution history of the East
Asian monsoon. This study examined the Mituosi profile in the upper Hanjiang River. Chromaticity
parameters were systematically measured and integrated with magnetic susceptibility and grain size to
assess their paleoclimatic significance and reconstruct the Holocene climate evolution. The results show
that lightness L™ is negatively correlated with Fe,O, content (R=-0.83). Influenced by organic matter
content, L" values are lowest in the paleosol layer (average 48.41) , reflecting strong pedogenesis.
Redness a" exhibits a significant positive correlation with Fe2Os content (R=0.77) , reaching peak value
in the paleosol layer (average 4.99). This reflects the enrichment of iron oxides under warm and humid

conditions. Yellowness b and hue angle 4" display maximum values in the cold-dry Malan loess unit
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and decline in the paleosol layer. Conversely, the a'/b" ratio shows an opposite trend to 4*, with a high

value (average 0.39) in the paleosol layer. Significant correlations among chromaticity parameters and

magnetic susceptibility, clay content, and the Rb/Sr ratio confirming their utility as reliable

paleoclimate proxies. The record reveals a cold, dry early Holocene (11.5~8.0 ka BP) characterized by

weak pedogenesis. This was followed by warm, humid mid-Holocene (8.0~3.1 ka BP) with strong

pedogenesis, albeit interrupted by a significant cold-dry event at ~6.48 ka BP. The late Holocene (since

~3.1 ka BP) saw a return to cold, dry climates. These findings not only provide new evidence for

paleoclimate reconstruction in the upper Hanjiang River but also enhance our understanding of climate

dynamics in the north-south transition zone.

Key words: paleoclimate reconstruction; chromaticity parameter; climate evolution; Holocene; upper

Hanjiang River
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Fig. 1 Location of MTS profile in the upper reaches of

Hanjiang River valley
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Table 1  Stratigraphic division of the MTS profile in the upper reaches of Hanjiang River
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Table 2 OSL dating of the MTS profile
RS wpem U0/ ThEEY Sk ARGy it f fit/ka
(mg-kg") (mg-'kg") (Gy-ka™)
MTS-1 140~145 2. 34+0. 09 14. 0+0. 38 2. 62+0. 07 12.24+1. 85 3. 65+0. 07 3.35+0. 51
MTS-2 190~195 2.41+0. 10 13. 9+0. 38 2. 60+0. 07 23. 50+0. 74 3. 63+0. 07 6. 48+0. 24
MTS-3 230~235 2.30+0. 09 15.2+0. 40 2. 50+0. 07 27.03+1. 52 3. 58+0. 70 7. 56+0. 45
MTS-4 270~275 2.28+0. 07 13. 1+0. 35 2.48+0. 07 27.74+1. 87 3.37+0. 06 8.24+0. 58
MTS-5 340~345 2.70+0. 11 12. 5+0. 34 2.46+0. 07 32.96+0. 85 3.32+0. 06 9.92+0. 32
MTS-6 352~357 2.46+0. 10 12. 0+0. 32 2.39+0. 07 33.83+0. 93 3. 16+0. 06 10. 74+0. 36
MTS-7 410~415 2.32+0. 10 12.2+0. 33 2. 40+0. 07 41.07+1. 98 3.28+0. 07 12. 53+0. 65
MTS-8 475~480  2.37+0.10 10. 6=0. 30 2.21£0. 07 49.99+1. 99 3. 05+0. 07 16. 38+0. 74
MTS-9 590~595 2.70+0. 10 14. 1+0. 37 2.42+0. 06 82. 88+1.99 3. 34+0. 06 24.78+3. 89
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Fig. 2 Variations in magnetic susceptibility, chromaticity, fine clay content (<2 pm), and Rb/Sr ratio curves in the MTS profile
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Table 3  Variation characteristics of chromaticity index of the MTS profile

)2 AR L a b’ a'/b h/(°)

TS A4k 46. 74~53.91 5.32~6.35 13.27~15.97 0.36~0. 45 65.77~69. 67
YA 50. 40 6. 09 14. 70 0.42 67. 42

L ARk 48.71~57. 44 3.98~5.71 13.17~16. 98 0.25~0. 41 67.59~75. 88
’ Y 54.20 4,98 15.53 0.32 72.19

s A ALTE R 43.08~57. 36 4.37~5.62 10. 84~16. 34 0.29~0. 44 66. 16~73. 77
! YiE 48. 41 4.99 12.79 0.39 68. 53

L AEALTE [ 55.28~58. 31 3. 63~4. 94 14. 58~16. 59 0.25~0. 30 73.18~76. 07
' ¥ifg 56.23 4.50 15.90 0.28 74.21

L ARk 56. 65~62. 05 2.88~4.51 15.96~17. 87 0.17~0. 27 74.76~80. 44
' YIE 59. 84 3.68 16. 89 0.22 77. 72
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Table 4 Correlations between chroma parameters and clay content, magnetic susceptibility, Rb/Sr ratio
18R L a b a’lb’ n <2umZkiEE BER Rb/Sr
L 1. 00 -0.74 0.95 -0. 96 0.96 -0.83 -0.90 -0.73
a -0.74 1. 00 -0. 52 0. 88 -0. 89 0.40 0.82 0.52
b 0.95 -0.52 1. 00 -0. 85 0.85 -0.90 -0.79 -0.70
a’lb’ -0. 96 0. 88 -0. 85 1. 00 -1.00 0.72 0.94 0.70
h 0.96 -0. 89 0.85 -1.00 1. 00 -0.72 -0. 94 -0.70
<2 pm FhRi 5 &= -0. 83 0. 40 -0.90 0.72 -0.72 1.00 0. 62 0. 67
itk % -0.90 0.82 -0.79 0.94 -0.94 0. 62 1. 00 0.50
Rb/Sr -0.73 0.52 -0.70 0.70 -0.70 0. 67 0.50 1. 00
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Fig. 5 Comparison of paleoclimatic records from different profiles
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