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Extended Data Fig. 1: A. Water drainage of the Ounianga Lakes district, which is composed of the western Ounianga Kebir, the main lake Yoa, and the East Ounianga Serir. B. Elevation (m.a.s.l.) from a cross profile (dashed line in A)
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Extended Data Fig. 2: Core Co1240 stratigraphy, core composite based on Ti XRF analysis (core segments building the composite are highlighted with darker shading) and varve-counting-based chronology of core Co1240 (black line) with resultant sedimentation rates (shaded) compared with the chronology of core OUNIK03/04 32 (red line). The green line indicates the increasing radiocarbon ages obtained for bulk organic matter, Typha rhizomes and bulk carbonate with depth; the difference from the varve-counting-based age-depth model indicates the associated reservoir effects on the radiocarbon ages.









[image: ]


Extended Data Fig. 3: Stratigraphic distribution of dominant fossil pollen [%] according to their preferred habitats in composite cores OUNIK03/04 and Co1240 from Lake Yoa, Ounianga Kebir, northern Chad.
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Extended Data Fig. 4: Stratigraphic distribution of dominant fossil diatom taxa [%] according to their preferred habitats in composite cores OUNIK03/04 and Co1240 from Lake Yoa, Ounianga Kebir, northern Chad.
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Extended Data Fig. 5: Transient simulation without (black line) and with AMOC correction (blue line) performed with the TRACE and LOVECLIM models.
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Extended Data Fig. 6: Annual mean precipitation anomalies [mm/year] simulated by AWI-ESM between the preindustrial period (PI) for (top): 6 kyr BP and 8.2 kyr BP (without hosing) (bottom): between 6 kyr BP and 8.2 kyr BP (without hosing), and 8.2kyr BP with hosing and the pre-industrial period, respectively. The location of Lake Yoa is marked by a star.
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Extended Data Table 1: Co1240 and OUNIK03/04 radiocarbon (14C) ages based on bulk organic matter (35), bulk carbonate (2), grass charcoal (3), compound-specific fatty acids (4) and plant material (6). Blf: below the lake floor; Corr. 14C Age: after subtracting the estimated lake-carbon reservoir effect of 1467±44 14C years. SMM: Science Museum of Minnesota.
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 Compo depth Conv. 14C age SD δ13C Corr. 14C age
uncorrec. 



calendar age SD
RE correc. 



calendar age SD



cm blf years BP ±  (‰) years BP cal yrs BP ± cal yrs BP ±



7.0 SMM AD 1963 137 Cs Peak
16.0 Poz-8729 Poznan 1380 30 -25.3 -87 1298 28 1192 1349 114 76 25 264 Typha rhizome
35.0 Poz-8739 Poznan 2160 35 -17.2 693 2150 85 2004 2308 653 40 560 682 bulk org matter
35.0 Poz-8730 Poznan 1900 50 -37.8 433 1810 64 1739 1871 483 63 339 527 Typha rhizome
36.0 Poz-8731 Poznan 315 30 -25.2 388 46 311 435 grass charcoal
59.0 Poz-8733 Poznan 1675 30 -23.0 208 1566 52 1421 1695 187 83 0 308 Typha rhizome
75.0 Poz-8734 Poznan 2200 100 -31.4 733 2192 130 1925 2459 678 87 533 904 Typha rhizome
79.0 Poz-8738 Poznan 2905 30 -19.1 1438 3042 56 2958 3158 1330 20 1296 1374 bulk org matter Kröpelin et al.
79.0 Poz-8735 Poznan 2020 40 -27.0 553 1958 57 1834 2098 561 39 513 645 Typha rhizome 2008
87.0 Poz-8736 Poznan 670 30 -26.9 635 39 559 673 grass charcoal
89.0 Poz-5065 Poznan 2225 30 -18.8 758 2226 54 2147 2335 686 19 664 728 bulk org matter



118.5 Poz-5122 Poznan 1930 30 -20.2 463 1851 49 1745 1928 511 16 481 540 bulk org matter
299.5 Poz-5066 Poznan 3460 40 -27.6 1993 3727 66 3588 3838 1926 54 1825 2043 bulk org matter
382.5 Poz-5067 Poznan 3695 35 -17.1 2228 4035 57 3921 4149 2227 57 2146 2338 bulk org matter
423.5 GrA-32023 Groningen 6535 40 5068 7453 53 7332 7562 5815 57 5718 5915 bulk org matter
525.5 GrA-32258 Groningen 5065 35 3598 5816 54 5726 5990 3904 56 3775 4068 bulk org matter
618.5 GrA-32086 Groningen 5725 40 4258 6519 60 6406 6634 4835 67 4645 4957 bulk org matter
774.5 GrA-32027 Groningen 6420 40 4953 7349 49 7269 7424 5671 60 5592 5850 bulk org matter
54.0 COL 1427 CologneAMS 1061 46 -24.1 968 56 827 1068 bulk org matter



113.5 COL 1075 CologneAMS 2058 29 -22.2 2012 49 1932 2109 bulk org matter
155.5 COL 1076 CologneAMS 2313 28 -24.2 2339 48 2181 2361 bulk org matter
243.5 COL 1428 CologneAMS 3004 46 -13.9 3193 80 3009 3352 bulk org matter
413.0 Beta-339322 Beta 3210 30 -28.0 3421 27 3371 3468 plant material
437.5 COL 1429 CologneAMS 4567 48 -21.3 5217 115 5047 5446 bulk org matter
574.5 COL 1430 CologneAMS 5328 49 -17.8 6109 79 5946 6275 bulk org matter
786.5 COL 1432 CologneAMS 6410 53 -22.6 7335 60 7178 7426 bulk org matter
791.5 COL 1044 CologneAMS 6511 33 -11.9 7418 50 7325 7502 bulk org matter
850.5 COL 1045 CologneAMS 6747 30 -21.5 7605 31 7522 7669 bulk org matter
876.5 COL 1431 CologneAMS 6452 52 -21.5 7363 50 7262 7465 bulk org matter
891.0 Beta-294741 Beta 6480 30 -22.1 7370 33 7320 7430 bulk org matter
891.0 Beta-293232 Beta 6860 50 1.3 7692 55 7589 7825 bulk carbonate
983.0 ETH 57278 ETH Zurich 5902 92 -36.4 6726 119 6491 6952 compound specific fatty acids C24
987.5 COL 1433 CologneAMS 6039 46 -25.6 6884 72 6746 7179 bulk org matter
990.0 COL 1046 CologneAMS 6256 32 -33.7 7206 64 7022 7261 bulk org matter
991.0 ETH 57275 ETH Zurich 5733 91 -33.8 6532 104 6314 6735 compound specific fatty acids C24



1099.5 COL 1434 CologneAMS 6007 60 -27.7 6848 83 6675 7146 bulk org matter This
1177.0 COL 1047 CologneAMS 7095 33 -28.7 7927 40 7842 8007 bulk org matter Study
1218.5 Beta-293233 Beta 4510 50 NA 5159 94 4978 5315 bulk carbonate
1218.5 Beta-294742 Beta 6750 40 -25.9 7609 36 7520 7672 bulk org matter
1258.5 COL 1435 CologneAMS 7039 67 -29.3 7865 70 770 7975 bulk org matter
1355.0 COL 1436 CologneAMS 7325 59 -22.0 8118 75 8012 8319 bulk org matter
1392.5 COL 1439.1 CologneAMS 7414 52 -23.6 8250 75 8039 8367 bulk org matter
1392.5 COL 1439.2 CologneAMS 7056 54 -28.9 7883 58 7749 8002 grass charcoal
1397.0 COL 1049 CologneAMS 7578 33 3.7 8386 25 8342 8422 bulk org matter
1412.5 COL 1048 CologneAMS 7400 31 -27.5 8251 64 8050 8335 bulk org matter
1488.0 COL 1033 CologneAMS 7880 28 -25.4 8672 77 8591 8970 bulk org matter
1500.0 ETH 57276 ETH Zurich 7792 140 -21.2 8622 182 8367 9000 compound specific fatty acids C28
1500.0 ETH 57277 ETH Zurich 7726 104 -37.2 8520 129 8341 8975 compound specific fatty acids C24
1515.0 COL 1437 CologneAMS 8014 59 -25.5 8868 105 8645 9021 bulk org matter
1605.0 COL 1438 CologneAMS 9854 70 -26.3 11274 106 11167 11609 bulk org matter
1625.0 Beta-293234 Beta 9440 50 -27.8 10672 114 10511 11065 grass charcoal
1625.0 COL 1034 CologneAMS 9590 33 -26.9 10930 108 10757 11144 bulk org matter



blf.: below lake floor; Corr. 14C Age: after subtraction of the estimated lake-carbon reservoir effect of 1467 ± 44 14C years; SMM: Science Museum of Minnesota; Poz: Poznań Radiocarbon Laboratory; GrA: Rijksuniversiteit 



Groningen Radiocarbon Laboratory. Outlying dates are indicated in italics.
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7.0

SMM AD 1963

137

Cs Peak

16.0Poz-8729 Poznan 138030 -25.3 -87 1298 28 1192 1349 11476 25 264 Typha rhizome

35.0Poz-8739 Poznan 216035 -17.2 693 2150 85 2004 2308 65340 560 682 bulk org matter

35.0Poz-8730 Poznan 190050 -37.8 433 1810 64 1739 1871 48363 339 527 Typha rhizome

36.0Poz-8731 Poznan 31530 -25.2 388 46 311 435 grass charcoal

59.0Poz-8733 Poznan 167530 -23.0 208 1566 52 1421 1695 18783 0 308 Typha rhizome

75.0Poz-8734 Poznan 2200100-31.4 733 2192 130 1925 2459 67887 533 904 Typha rhizome

79.0Poz-8738 Poznan 290530 -19.1 1438 3042 56 2958 3158 133020 1296 1374 bulk org matter Kröpelin et al.

79.0Poz-8735 Poznan 202040 -27.0 553 1958 57 1834 2098 56139 513 645 Typha rhizome 2008

87.0Poz-8736 Poznan 67030 -26.9 635 39 559 673 grass charcoal

89.0Poz-5065 Poznan 222530 -18.8 758 2226 54 2147 2335 68619 664 728 bulk org matter

118.5Poz-5122 Poznan 193030 -20.2 463 1851 49 1745 1928 51116 481 540 bulk org matter

299.5Poz-5066 Poznan 346040 -27.6 1993 3727 66 3588 3838 192654 1825 2043 bulk org matter

382.5Poz-5067 Poznan 369535 -17.1 2228 4035 57 3921 4149 222757 2146 2338 bulk org matter

423.5GrA-32023 Groningen 653540 5068 7453 53 7332 7562 581557 5718 5915 bulk org matter

525.5GrA-32258 Groningen 506535 3598 5816 54 5726 5990 390456 3775 4068 bulk org matter

618.5GrA-32086 Groningen 572540 4258 6519 60 6406 6634 483567 4645 4957 bulk org matter

774.5GrA-32027 Groningen 642040 4953 7349 49 7269 7424 567160 5592 5850 bulk org matter

54.0COL 1427 CologneAMS 106146 -24.1 968 56 827 1068 bulk org matter

113.5COL 1075 CologneAMS 205829 -22.2 2012 49 1932 2109 bulk org matter

155.5COL 1076 CologneAMS 231328 -24.2 2339 48 2181 2361 bulk org matter

243.5COL 1428 CologneAMS 300446 -13.9 3193 80 3009 3352 bulk org matter

413.0Beta-339322 Beta 321030 -28.0 3421 27 3371 3468 plant material

437.5COL 1429 CologneAMS 456748 -21.3 5217 115 5047 5446 bulk org matter

574.5COL 1430 CologneAMS 532849 -17.8 6109 79 5946 6275 bulk org matter

786.5COL 1432 CologneAMS 641053 -22.6 7335 60 7178 7426 bulk org matter

791.5COL 1044 CologneAMS 651133 -11.9 7418 50 7325 7502 bulk org matter

850.5COL 1045 CologneAMS 674730 -21.5 7605 31 7522 7669 bulk org matter

876.5COL 1431 CologneAMS 645252 -21.5 7363 50 7262 7465 bulk org matter

891.0Beta-294741 Beta 648030 -22.1 7370 33 7320 7430 bulk org matter

891.0Beta-293232 Beta 686050 1.3 7692 55 7589 7825 bulk carbonate

983.0ETH 57278 ETH Zurich 590292 -36.4 6726 119 6491 6952 compound specific fatty acids C24

987.5COL 1433 CologneAMS 603946 -25.6 6884 72 6746 7179 bulk org matter

990.0COL 1046 CologneAMS 625632 -33.7 7206 64 7022 7261 bulk org matter

991.0ETH 57275 ETH Zurich 573391 -33.8 6532 104 6314 6735 compound specific fatty acids C24

1099.5COL 1434 CologneAMS 600760 -27.7 6848 83 6675 7146 bulk org matter This

1177.0COL 1047 CologneAMS 709533 -28.7 7927 40 7842 8007 bulk org matter Study

1218.5Beta-293233 Beta 451050 NA 5159 94 4978 5315 bulk carbonate

1218.5Beta-294742 Beta 675040 -25.9 7609 36 7520 7672 bulk org matter

1258.5COL 1435 CologneAMS 703967 -29.3 7865 70 770 7975 bulk org matter

1355.0COL 1436 CologneAMS 732559 -22.0 8118 75 8012 8319 bulk org matter

1392.5COL 1439.1 CologneAMS 741452 -23.6 8250 75 8039 8367 bulk org matter

1392.5COL 1439.2 CologneAMS 705654 -28.9 7883 58 7749 8002 grass charcoal

1397.0COL 1049 CologneAMS 757833 3.7 8386 25 8342 8422 bulk org matter

1412.5COL 1048 CologneAMS 740031 -27.5 8251 64 8050 8335 bulk org matter

1488.0COL 1033 CologneAMS 788028 -25.4 8672 77 8591 8970 bulk org matter

1500.0ETH 57276 ETH Zurich 7792140-21.2 8622 182 8367 9000 compound specific fatty acids C28

1500.0ETH 57277 ETH Zurich 7726104-37.2 8520 129 8341 8975 compound specific fatty acids C24

1515.0COL 1437 CologneAMS 801459 -25.5 8868 105 8645 9021 bulk org matter

1605.0COL 1438 CologneAMS 985470 -26.3 11274 106 11167 11609 bulk org matter

1625.0Beta-293234 Beta 944050 -27.8 10672 114 10511 11065 grass charcoal

1625.0COL 1034 CologneAMS 959033 -26.9 10930 108 10757 11144 bulk org matter

blf.: below lake floor; Corr. 14C Age: after subtraction of the estimated lake-carbon reservoir effect of 1467 ± 44 14C years; SMM: Science Museum of Minnesota; Poz: Poznań Radiocarbon Laboratory; GrA: Rijksuniversiteit 

Groningen Radiocarbon Laboratory. Outlying dates are indicated in italics.
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