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Fig. S1. A. Trace element variations in the tests of G. ruber in core U1486 with core depth. (a) Al/Ca, (b) Mn/Ca, (c) Fe/Ca, and (d) Mg/Ca. B. Geochemical ratio plots of U1486 G. ruber. (a) Fe/Ca vs. Mg/Ca, (b) Mn/Ca vs. Mg/Ca and (c) Al/Ca vs. Mg/Ca.

Table S1. Compilation of Mg/Ca-temperature equations for G. ruber and the corresponding results of core-top temperature and seawater δ18O of site U1486
	Mg/Ca-Temperature function, Mg/Ca=
	Core-top temperature (℃)
	Core-top seawater δ18O (‰, SMOW)
	Reference

	0.30*exp (0.089*T)
	30.7
	0.53
	Lea et al. (2000)

	0.38*exp (0.09*T)
	28.1
	-0.04
	Anand et al. (2003)

	0.26*exp (0.097*T)
	29.7
	0.32
	Hollstein et al. (2017)

	0.38*exp [0.09*T-0.38*(core depth km)-1.6 ℃]
	29.3
	0.25
	Dekens et al. (2002)

	0.455*exp (0.077*T)
	31.1
	0.41
	Sagawa et al. (2012)
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Fig. S2. The comparison of reconstructed SST, seawater δ18O (δ18Osw), and the ice volume corrected-seawater δ18O (δ18Osw-iv) by different calibration equations. (a, b) SST and δ18Osw results with different calibration equations are indicated by the following color-coded solid lines: red (Dekens et al., 2002), green (Anand et al., 2003), purple (Hollstein et al., 2017), blue (Lea et al., 2000), and pink (Sagawa et al., 2012). (c) δ18Osw-iv results with different global ice volume δ18Osw are represented by the following colors: black (Bintanja et al., 2005) and gold (Spratt and Lisiecki, 2016).
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Fig. S3. Coherence between Site U1486 δ18Osw-iv and ln(Ti/Ca) from core MD05-2920

Table S2. The information of the discussed cores
	Region
	Site
	Latitude
	Longitude
	Depth (m)
	Reference

	Northern sector of the western equatorial Pacific
	
MD06-3047B
	[bookmark: OLE_LINK21]
17°44′N
	
124°48′ E
	
2510
	
Jia et al., 2018

	
	MD06-3067
	6°31′ N
	126°3′ E
	1575
	Bolliet et al., 2011

	Southern sector of the western equatorial Pacific
	
MD05-2920
MD05-2925
	
2°51′ S
9°18′ S
	
144°32′ E
151°30′ E
	
1843
1661
	
Tachikawa et al., 2011
Lo et al., 2017

	Eastern tropical Indian Ocean
	MD98-2162
	4°41′ S
	117°54′ E
	1855
	Jian et al., 2022

	
	SO18480-3
	12°34′ S
	121°39′ E
	2299
	Jian et al., 2022

	
	U1483

	13°5′ S

	121°48′ E

	1733

	Zhang et al., 2022
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