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1. Major elemental chemistry analysis

Major elemental chemistry of the samples was determined by Inductively Coupled
Plasma Mass Spectrometer (ICP-MS; 7850 Agilent). Approximately 100m g of each sample
Zhang, G Pei, Y.; Fang, X.; Xia, X.; was acid digested in Digestion tank with a mixture of ImL HF and 0.5mL HNO:s at 185°C
Zhang, 3. Distribution of glyceroldi= £ 94 1y After cooling, the tank was heat to dry. Then the sample was added 5 ml nitric
alil glyceroltetracthers (GDGT9In 54 and heated at 130°C for 3h. Finally, the sample was volutized to 50 ml for ICP-MS
analysis.
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Figure S1. Structures and molecular ion mass/charge ratios (m/z) for glycerol dialkyl glycerol tetra-
ethers (GDGTs).
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Table S1. Different calculation formulas for GDGTs.

No. Formulas® References
1 TEX36= (GDGT-2 + GDGT-3 + Cren’) / (GDGT-1 + GDGT-2 + GDGT-3 + Cren’) [1]
2 BIT =(la+ la+ [Ia’ + Illa + [1Ia”) / (Ia + [1a + [1a’ + I1la + IIa’ + cren) [2]
3 ACE = archaeol / (archaeol + GDGT-0) x 100 [3]
4 Rin =Y 1s0GDGTs / > brGDGTs [4]
5 MBT =(la+Ib+1Ic)/ (Ia+1b+Ic+1la+Ila’+ IIb + IIb’ + Ilc + IIc’ + I1la + Il1a’ + IIIb + IIIb” + Illc + [5]

IIIc’)
6 MBT =(a+1b+1Ic)/(Ia+1b+Ic+Ila+1la’ + IIb + IIb* + IIc + IIc’ + Ila + I11a’) [6]
7 CBT =—log[(Ib + IIb + 1Ib*) / (Ia + Ila + 11a”)] [5]
8 MBT’sme= (Ia+1b + Ic) / (Ia + Ib + Ic + ITa + IIb + Ilc + IIIa) [7]
9 CBTsme = —log[(Ib + IIb) / (Ia + IIa)] [7]
10 MBT’sme= (Ia+1Ib+1c)/ (Ia+1Ib+ Ic + Ila’ + IIb’ + IIc’ + I1Ia”) [7]
11 CBTeme = —log[(Ib + 11b”) / (Ia + 11a”)] [7]
12 IReme= (ITa° + IIb* + IIc’ + IITa’ + IIIb’ + III¢’ ) / (ITa + Ma’ + IIb + IIb” + Ilc + II¢” + Ila + Ila’ + IIIb + [7]
1IIb’ + IIc + IIc’)
13 [X]sme= x / IIla + IIIb + ITIc + ITa + ITb + IIc + Ia + Ib + I¢) [8]
[yleme=y /Ila’ + IIb* + IIlc’ + [Ta’ + IIb’ + TIc” + Ia + Ib + I¢)
14 MAAT Tiemey2010= 11.8 +32.5 x MBT — 9.3 x CBT [9]
15 MAAT Tiemey2010 = 50.47 — 74.18 x f(Illa+I11a’) — 31.60 x f(Ila+Ila”) — 34.69 % f(Ia) [9]
16 MAAT poomis= 2.54 —5.02 x CBT + 45.28 x MBT [10]
17 MAAT roomis2012> = 36.9 — 50.1 x f(Illa+I11a’) — 35.5 x f(Ila+Ila’) — 1.0 x f(Ia) [10]
18 MAAT sunz011 = 6.803 —7.062 XCBT + 37.090 x MBT [11]
19 MSAT pearson2011 = 20.9 + 98.1 x {(Ib) — 12.0 x f(Ila+IIa’) — 20.5 x f(Illa+I1la’) [12]
20 MSAT roster2016= 18.7 + 80.3 x f(Ib) — 25.3 x f(Ila+1la’) — 19.4 x f(Illa+II1a’) + 369.9 x f(I1Ib) [13]
21 MAAT Gunther2014= —3.84 + 9.84 x CBT + 5.92 x MBT”’ [14]
Growth T Dang2018 = -29.73 x [IIIa]5ME +91.97 x [HIb]sME —-551.02 x [IIIC]5M5+ 22.65 x [IIb]SME+ 3.19 x
22 [Ib]sME_ 4.23 x [IIIa’](,ME— 147.28 x [IIIb’]@ME+ 460.10 x [HIC’](,ME_ 14.59 x [IIa’](,ME+ 40.02 x [IIb’]ﬁME [8]
—230.78 x [IIC’]@ME+ 7.54 x [Ia](,ME+ 29.48 x [IC](,ME+ 12.73
Table S2. Fractional abundances of individual isoGDGT's and the concentrations of total isoGDGTs
for the 13 surface sediments.
Sample Fractional abundance of isoGDGTs Total isoGDGTs
GDGT-0 GDGT-1 GDGT-2 GDGT-3 cren cren' (ug/g TOC)

HH 0.884 0.027 0.018 0.007 0.058 0.006 12.63

DL 0.840 0.031 0.032 0.009 0.079 0.008 43.08

NL 0.866 0.061 0.054 0.010 0.009 0.001 319.78

HM 0.931 0.019 0.037 0.003 0.009 0.001 20.93

SU 0.903 0.038 0.014 0.004 0.037 0.004 165.76

HD 0.897 0.020 0.067 0.003 0.011 0.002 191.07

DK 0.923 0.022 0.015 0.004 0.032 0.004 47.10

WH 0.672 0.032 0.037 0.013 0.229 0.016 3.02

GC 0.890 0.038 0.027 0.003 0.037 0.005 55.61

LN 0.756 0.076 0.123 0.022 0.020 0.003 33.95

BL 0.765 0.078 0.040 0.007 0.103 0.008 345

LH 0.848 0.021 0.030 0.007 0.086 0.009 3.54

HY 0.814 0.061 0.046 0.006 0.064 0.009 14.97
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Table S3. Fractional abundances of individual brGDGTs and the concentrations of total brGDGTs and GDGTs for the 13 surface sediments.

Fractional abundance of brGDGTs
brGDGTs Total GDGTs

smele Mla Ma' b b Me ¢ Ma Ha b Ib' e e Ia  Ib (uglg TOC)  (ug/g TOO)

HH 0019 0.187 0000 0000 0000 0000 0037 0293 0011 0081 0003 0012 0274 0062 0021 1201 24.64
DL 0.105 0098 0.000 0000 0000 0000 0182 0148 0041 0.107 0005 0014 0162 0116 0021  119.07 162.15
NL 0046 0.138 0.007 0004 0001 0000 0171 0148 0036 0048 0.003 0.005 0305 0073 0015  206.46 526.24
HM 0043 0.106 0000 0.000 0000 0000 0.172 0137 0029 0048 0.006 0.007 0375 0059 0018  3.06 23.99
SU 0030 0176 0002 0002 0000 0000 0.141 0219 0028 0023 0003 0008 0322 0037 0010  199.80 365.56
HD 0039 0.184 0000 0000 0000 0000 0.104 0.192 0022 0.100 0003 0010 0258 0073 0014  14.93 206.00
DK 0043 0.182 0000 0.000 0000 0000 0082 0.185 0015 0079 0003 0009 0332 0056 0013  19.89 66.99
WH 0039 0227 0000 0000 0000 0000 0046 0265 0039 0101 0003 0007 0163 0095 0014  1.18 420

GC 0025 0206 0000 0000 0000 0000 0034 0358 0018 0087 0027 0007 0175 0046 0016 534 60.94
LN 0023 0.134 0000 0000 0000 0000 0031 0264 0022 0122 0050 0005 0249 0092 0008  1.73 35.67
BL 0034 0263 0000 0000 0000 0000 0051 0267 0050 0058 0007 0006 0.173 0067 0025  2.92 6.38

LH 0032 0209 0.000 0000 0000 0000 0019 0269 0024 0050 0003 0005 0351 0028 0010 146 5.01

HY 0021 0.50 0.000 0.000 0000 0000 0060 0301 0019 0066 0003 0003 0294 0076 0.008 476 19.73
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Table S4. The concentrations of major element for the 13 surface sediments.

Concentrations (mg/L)

Sample

Al Ba Ca Fe K Mg Na Mn P Si Sr
HH 59.72 1.26 18.34 13.51 46.55 4.75 60.00 0.14 0.25 0.52 0.32
DL 116.29 1.40 125.76 39.56 47.00 20.62 44.74 0.72 0.61 1.12 1.38
NL 113.82 1.20 143.29 25.82 36.79 26.69 49.85 0.76 0.67 0.97 1.29
HM 92.94 0.67 301.81 48.32 29.12 33.76 20.74 1.01 0.87 0.81 1.63
SU 107.86 1.10 76.51 25.31 41.46 116.85 44.98 0.45 0.52 1.03 3.03
HD 67.99 1.19 25.57 15.28 46.44 9.30 91.85 0.17 0.34 0.66 0.44
DK 112.92 1.08 87.52 36.50 42.49 68.01 82.09 0.69 0.61 1.60 1.27
WH 111.16 0.90 113.31 58.08 39.53 33.20 83.10 1.04 0.93 0.87 1.07
GC 44.13 0.16 126.33 25.18 16.35 47.08 178.05 0.36 0.59 0.83 2.56
LN 89.24 0.72 60.38 35.61 33.98 41.24 83.15 0.53 0.52 0.84 0.46
BL 73.03 0.47 169.25 36.49 25.17 47.36 92.16 0.67 0.75 1.22 4.12
LH 64.01 0.50 127.65 38.61 29.19 48.24 136.99 0.66 0.66 0.78 1.83
HY 87.36 0.61 131.88 4451 30.79 44.41 64.74 0.80 0.68 0.98 1.64
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