Supplement of Clim. Past, 17, 1199-1226, 2021 )
https://doi.org/10.5194/cp-17-1199-2021-supplement C| Iimate
© Author(s) 2021. CC BY 4.0 License.

of the Past

Supplement of

Climate reconstructions based on GDGT and pollen surface datasets
from Mongolia and Baikal area: calibrations and applicability to
extremely cold—dry environments over the Late Holocene

Lucas Dugerdil et al.

Correspondence to: Lucas Dugerdil (lucas.dugerdil @ens-lyon.fr)

The copyright of individual parts of the supplement might differ from the article licence.



1 Supplementary tables

The new calibration of climate reconstruction for Mongolia and Siberia presented in this study is based up on the New
Mongolia-Siberia Data Base (NMSDB). Published br—GDGT/climate calibration equations are tested on the (NMSDB) (S1).
Location, ecosystems as well as sample type are provided in Table (S2). All the b—GDGTs mr—-models discussed in this study

5 are presented in the table (S3).
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Table S2. Sample sites included in the New Mongolia-Siberia DataBase (NMSDB).

Site Label Lat. Long. Elev. Pollen GDGT Type used in Fig. Biomes
MMNTIMO1 48.3983 106.8594 1137 Moss polster Soil part of moss litter ~ Moss Steppe-forest
MMNTIMO02  48.4014 106.8613 1161 Moss polster Soil part of moss litter ~ Moss Steppe-forest
MMNT2MO1 48.4472  107.0542 1438  Moss polster Soil part of moss litter ~ Moss Steppe-forest
MMNT2MO02  48.4460 107.0551 1333  Moss polster Soil part of moss litter ~ Moss Steppe-forest
MMNT2MO03  48.4449 107.0564 1265 Moss polster Soil part of moss litter ~ Moss Steppe-forest
MMNT2M04  48.4441 107.0580 1266  Moss polster Soil part of moss litter ~ Moss Light taiga
MMNT2MO05  48.4425 107.0593 1262 Moss polster Unused Moss Light taiga
MMNT2MO0S5*  48.4444 107.0634 1273  Moss polster Soil part of moss litter ~ Moss Light taiga
MMNT2MO06  48.4412 107.0629 1328 Moss polster Soil part of moss litter ~ Moss Light taiga
MMNT2MO07  48.4381 107.0660 1475  Moss polster Soil part of moss litter ~ Moss Steppe-forest
MMNT3S01 47.2993  103.6092 1323  Soil Soil Soil Steppe
MMNT3S02 47.2000 102.8438 1457  Soil Soil Soil Steppe
MMNT3MO03  46.8239 102.2307 1669  Moss polster Soil part of moss litter ~ Moss Alpine meadow
MMNT3M04  46.7932 102.0868 1734 Moss polster Soil part of moss litter ~ Moss Alpine meadow
MMNT3S05 46.7800 101.9510 1830 Soil Soil Soil Alpine meadow
MMNT4S01 45.6645 101.6054 1750  Soil Soil Soil Steppe-desert
MMNT4S02 45.1759 101.4288 1238  Soil Soil Soil Desert
MMNT4S03 45.1724 101.4517 1233  Soil Soil Soil Desert
MMNT4S04 45.1702 101.4806 1230  Soil Soil Soil Desert
MMNT4S05 45.1618 101.4927 1228 Soil Soil Soil Desert
MMNT4S06 45.1467 101.5083 1230  Soil Soil Soil Desert
MMNT4S07 45.1402 101.5087 1232 Soil Soil Soil Desert
MMNT4S08 44.6746  102.1844 1508  Soil Soil Soil Steppe-desert
MMNT4MO09  44.4509 102.3459 1847  Moss polster Soil part of moss litter ~ Moss Steppe-desert
MMNT4M10  44.3952 102.4511 1677  Moss polster Soil part of moss litter ~ Moss Steppe-desert
MMNT4S11 44.1685 102.6031 1273  Soil Soil Soil Desert
MMNT4S12 43.9494  102.7411 1574  Soil Soil Soil Steppe-desert
MMNT4S13 43.8636  102.7479 1802 Unused Soil Soil Steppe-desert
MMNT4S14 43.7650 102.8018 1982  Soil Soil Soil Steppe-desert
MMNTS5CO01 48.4074 101.8797 1433 Pond mud Pond mud Mud Alpine meadow
MMNTS5C03 48.6592  101.2015 1579 Pond mud Pond mud Mud Alpine meadow
MMNT5M04 484136 102.2389 1566  Moss polster Soil part of moss litter ~ Moss Steppe
MMNTS5MO05  48.4203 102.2266 1538  Moss polster Soil part of moss litter ~ Moss Steppe
MMNT5M06  47.7340 101.2459 1646  Moss polster Unused Moss Steppe-forest
MMNT5MO07  47.7338 101.2460 1647  Moss polster Unused Moss Steppe-forest
MMNTS5C11 48.9290 101.9588 1316 Lake Top-core = Unused Lake sediment Steppe-forest
MMNTS5C12  48.6907 101.4263 1436 Lake Top-core Cross-value Lake sediment Steppe-forest
MRUT1IMO1 52.0497 104.1132 565 Moss polster Soil part of moss litter ~ Moss Dark taiga
MRUTIMO02 52.0498 104.1137 574 Moss polster Soil part of moss litter ~ Moss Dark taiga
MRUT1MO3 52.0493 104.1132 582 Moss polster Soil part of moss litter ~ Moss Light taiga
MRUTI1MO04 52.0500 104.1140 557 Moss polster Soil part of moss litter ~ Moss Dark taiga
MRUTI1MO5 52.0328 104.2263 640 Moss polster Soil part of moss litter ~ Moss Light taiga
MRUT1IMO6 52.0148 104.2612 554 Moss polster Soil part of moss litter ~ Moss Dark taiga
MRUTIMO7 52.0046 104.3738 476 Moss polster Soil part of moss litter ~ Moss Dark taiga
MRUTIMO8 51.9952  104.4023 471 Moss polster Soil part of moss litter ~ Moss Light taiga
MRUT1MO09 51.9900 104.4025 473 Moss polster Soil part of moss litter ~ Moss Dark taiga
MRUTIM10 51.9392  104.4636 538 Moss polster Soil part of moss litter ~ Moss Light taiga
MRUTIM11 519119 104.5331 725 Moss polster Soil part of moss litter ~ Moss Light taiga
MRUTIM12 51.8797 104.6266 772 Moss polster Soil part of moss litter ~ Moss Light taiga
Total 48 44 49




Table S3. Statistical values and equations of all the br—-GDGT MAAT,,, and MAP,, models.

Model k R? RMSE AIC Formula
MAAT,,,y 1 042 18 1737 MAAT,1 =2 x 1 —4.9 x [Ia]
MAAT,,2» 2 052 14 1531 MAAT,2 = —0.7 x 1+ 13.4 x [I11a’] + 11.8 x [I1Ib]
MAAT.,s 3 057 13 1502  MAAT 3 = 0.6 x 1 —25.1 x [II1a] + 12.3 x [[11a'] 4 7.2 x [Ib]
MAAT 4% 5 062 1.2 147.6  MAAT;0 = 4.5 x 1 —36.8 x [[11a] + 7.3 x [I11a’]
—37.2 x [I1Ic] — 24 x [IIb] — 5.2 x [Ia]
MAAT,,s* 7 066 1.1 149 MAAT.,5 = 4.8 x 1 —38.5 x [[I1a] + 7.9 x [[I1a'] — 27.3 x [IIIc]
—3.3 x [IIa'] —26.3 x [IIb] 4 8.5 x [IIb"] — 5.6 x [Ia]
MAAT.. 9 067 11 151.1  MAAT 6 = 12.3 x 1 —52.1 x [[IIa] — 16.9 x [I1Ib]
—25.9 x [IIIb'] — 41.1 x [IIIc] — 6 x [ITa] — 10.4 x [IIa']
—38.5 x [IIb] — 13.3 x [Ia] — 32.8 x [Ic]
MAAT,,z 10 0.68 1.1 1526 MAAT,,7 = 12.3 x 1 —52.6 x [[1Ia] — 16.8 x [I1Ib]
—25.3 x [I1Ib'] — 35.7 x [I1Ic] — 6 x [IIa] — 10.5 x [IIa']
—37.8 x [IIb] — 15.4 x [IIc] — 13.2 x [Ia] — 31.4 X [Ic]
MAATms 12 0.68 1.1 156  MAAT;,s = 12.5 x 1 —54.9 x [[1Ia] — 23.6 x [I1Ib]
—26.8 x [IIIb'] — 35.1 x [I1Ic] — 23.4 x [I1Ic'] — 5.9 x [IIa]
—10.4 x [IIa'] — 40.6 x [IIb] — 16 x [IIc] — 13.5 x [Ia]
+5.6 x [Ib] — 35.8 x [Ic]
MAATme 15 0.68 1.1 161.6  MAAT,;9 = 10.4 x 1 —49.5 x [[IIa] + 3.3 x [I1Ia']
—21.5 x [I1Ib] — 26.2 x [I1Ib'] — 30.9 x [I1Ic] — 23.3 x [I11c’]
—4.4 x [IIa] — 8.9 x [[1a’] — 38.1 x [IIb] + 0.3 x [IIb’]
—13.2 x [IIc] 40 x [[Ic'] — 11.1 x [Ia] + 7.7 x [Ib] — 31.7 x [Ic]
MAP 1 1 034 114 523 MAPu1 = 173.5 x 1 +521.9 x [Ia]
MAP 2 2 051 983 512.6  MAPu,2 = 59.7 x 14 2297.1 x [IIb'] + 710.4 x [Ia]
MAP 3 3 058 906 507.7  MAPm:3 = 171.2 x 1 —569.3 x [I11a’] 4 2407.6 x [IIb']
+477 x [1a]
MAP 14 5 065 838 505.2  MAPa = 246.1 x 1 — 670 x [I11a] + 2464.1 x [IIb']
+393.4 x [la] — 276.4 x [Ib] — 3796.3 x [Ic]
MAP 5 8 07 768 503.8  MAP.,5 = —113.9 x 1+ 1697.8 x [I1la] + 561.8 x [I1Ib]
—2967.3 x [I1Ib'] + 2445.7 x [I11c] + 1482.6 x [IIb]
+2466.5 x [11b] 4930 x [Ia] — 3058.3 x [Ic]
MAPu® 10 073 724 5029 MAPu,6 =—639 x 1+ 1617 x [I1Ia] + 3208.9 x [I1Ib]
+768.2 x [Ila] + 1146.7 x [IIa'] 4 2925.4 x [IIb]
+3735.7 x [1Ib'] 4 2763 x [Ilc] + 1967.3 x [IIc]
+1237.1 x [Ta] — 1367.7 x [Ib]
MAP,,,7° 12076 69.2 503.1 MAP,7 = —502.2 x 1+ 1547.9 x [I1Ia] + 2569.8 x [I1Ib]
—2052.8 x [IIIb'] + 622.8 x [I1a] + 958.2 x [IIa']
+2638.8 x [ITb] + 3445 x [IIb'] + 2880.4 x [IIc]
+1949.1 x [IIc'] 4 1152.7 x [Ta] — 1047.1 x [Ib] — 2156.6 x [Ic]
MAP 8 15 076 684 508.2 MAPs = —673.3 x 1+2059.4 x [[T1a] + 245.1 x [[11a]

+2778.5 %
+2023.2 x
+2846.4 x
+1351.1 x

I11b] — 1928.6 x [I1Ib'] +435.4 x [I1Ic]

Ic'] + 734.8 x [IIa] + 1047.1 x [IIa/]

11b] +3460.9 x [IIb'] +2921.4 x [I1c] + 1859.9 x [IIc’]
Ta] —901.7 x [Ib] — 1716.4 x [Ic]

®: The models displayed in blue have the best Siberian-Mongolian data cross-fit.
®: The one in red are the most universal models.



2 Supplementary figures

An example of the peak chromatogram integration applied in this study is shown in Fig. S1. The brGDGT input for each
surface samples has been investigate in the Fig. S2 and following the approaches presented in brGDGT soil and lake studies
(Pearson et al., 2011b; Martin et al., 2019; Cao et al., 2020).
10
To help the understanding of the limits and uncertainties of our calibrations, the correlation between the climate parame-
ters from the WorldClim2 modern climate modeling are presented in the Fig. S5. Then the Fig. S4 present in three parcels
the NMSDB br—GDGTs data set in comparison with the values from the world br—GDGT data bases. Finally, some of the
brGDGTs—climate models designed in this study are presented in Fig. S3 : the mr—models as well as the MBT and CBT
15 models.
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Figure S1. Example of the peak chromatogram integration method applied in this study. This chromatogram shows the IIla compound
integration (m/z = 1050). This example is extracted from the MMNT5C12 sample.
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IITa/11a ratio.
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