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Introduction

This supplementary material contains one section of text (Text S1), one

supplementary figure (Figure S1), and two tables (Table S1, S2).

Text S1

Climate reconstruction method base on pollen data

The Modern Analogue Technique (MAT) is a commonly used method for reconstructing
past climate ( ). This approach was based on the measure of the
degree of similarity between fossil pollen and modern pollen ( ).
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This analogue-based approach avoided to fit the pollen-climate models, thus
outperformed other regression-based approach (such as weighted averaging-partial least
squares, WAPLS) (ter Braak and Juggins, 1993; Zhang et al., 2022). However, this
approach might suffer from the so-called ‘no-analogue’ problem (Chevalier et al., 2020).
The pollen taxa-PFT transformation scheme was later developed to address this problem
(Peyron et al., 1998). The plant function types (PFTs) are groups of plants characterized
by common phenological and climate constraints, thus the taxa with no modern analog
can be replaced by other taxa within the same PFT group (Mauri et al., 2015; Prentice et
al., 1992). The PFT-based MAT method has been widely employed in the paleoclimate
reconstruction (Davis et al., 2003; Peyron et al., 1998; Zhang et al., 2022).

PFT-based MAT
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Figure S1. Scatter plots and residuals of observed vs. predicted ANNT based on PFT-
based Modern Analogue Technique (MAT, k=6) and weighted-average partial least
squares (WAPLS, component=3) estimated by bootstrapping cross-validation.



Table S1. The thickness, lithology of samples for pollen analyses, and the total sum of
pollen grains for each sample.

Thléznlir)]ess Lithology PoIIeSrLgr]T:am S Thl(cnligess Lithology PoIIe:ugr;]:aln S
965 Silt clay 274 536 Conglometare, 0
sandstone
954 Shallow-yellow 0 525 silt clay 333
943 shallow-ye llow 2 512 Sandstone 0
953 0 503 Silt clay 317
924 Shallow-yellow 0 492 Siltstone 0
910 0 481 Silt clay 320
899 Gray silt clay 325 470 Siltstone 0
865 Conglometare, 0 459 silt clay 287
855 Silt clay 270 448 Red sandstone 0
844 Gray silt clay 344 437 0
833 291 426 0
820 Conglometare, 0 415 Red siltclay, 1
811 Siltstone 310 405 siltstone 1
800 Light-red siltsone 317 395 0
789 Red siltsone 0 385 0
8 Light-red siltsone 355 870 0
777 288 339 Red siltstone 0
767 Gray sandstone 0 338 0
756 Light-red siltsone 296 322 Red siltclay 0
745 0 314.6 0
734 Gray sandstone 0 291.6 AL7
721 0 258.6 Peat clay, coal 346
711 0 248.6 ' 305
701 Silt clay 302 223.6 530
690 Siltstone 0 196.6 0
679 0 189.6 Yellow sandstone 0
668 Silt clay 277 183.6 0
657 296 174.6 334
646 Siltstone 0 170.6 350
635 Sandstone 0 169.6 350
624 Silt clay 305 168.6 Peat clay, coal 268
613 Siltsone 0 155.6 364
604 0 146.6 354
590 Silt clay 289 144.6 452
580 Conglometare, 0 123.6 0
569 sandstone 0 113.6 Sandstone 0
547 Silt clay 289 103.6 0




Table S2. Thermochronological data from the eastern and southern margins of DCS

Site Age (Ma) Range Mineral Reference

4.3 0.1
4.5 -
5.0 -
45 i K-feldspar (Leloup et al., 1993)
4.7 -
4.5 -
5.97 0.04

Sr?]‘;g?;” 4.34 0.13
5.0 -

of DCS 574 0.2
70 ) K-feldspar
458 0.15 (Caoetal., 2011)
7.64 0.04
5.1 0.27
66'_444 06.134 Biotite
6.6 1.3 Biotite
5.9 0.4 K-feldspar
4.21 0.02
3.48 0.17
3.99 0.13
3.59 0.06
4.4 0.11
5.96 0.82
4.67 0.57
6.44 0.05
5.22 0.42

Eastern gij égg

margin ' ' (Lietal., 2012)

of DCS 1.72 0.54 Apatite
8.22 0.09
6.47 1.02
4.15 2.65
5.82 0.44
6.02 0.12
4.28 0.02
3.53 0.17
4.04 0.13
3.63 0.06
4.46 0.11
6.07 0.82
4.8 0.57




6.52 0.05

5.36 0.43

571 1.26

5.59 0.96

7.83 0.55

3.79 0.09

6.63 1.03

8.74 0.11

4.44 -

6.1 0.44

2.72 0.47 llite (Han et al., 2011)
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