Supplementary material

Age model of the MOZ4-CS24 core
MIS 5, 6, 9 and 10 where easily identifiable by correlation of the benthic ∂18O record of core MOZ4-CS24 and the LR04 benthic stack. Correlations were fixed to glacial and interglacial transitions using the Analyseries software (Paillard et al., 1996). Nannofossil-based biostratigraphic analyses confirmed the ∂18O-based age model from MIS1 to 10 and constrained the age model for the bottom half of the core by introducing a hiatus from Mis 11 to MIS 15. MIS 9 to MIS 11 were validated from samples 4 and 5 (Fig. 3C), by the presence of a Gephyrocapsa caribbeanica acme zone and the absence of Pseudoemiliania lacunosa. The presence in sample 6 of P. lacunosa, together with a mixed dominance of G. carribeanica and small Gephyrocapsa, as well as the absence Reticulofenestra asanoi and Helicosphaera sellii, allows to constrain the stratigraphic range of the hiatus.



Sup. Info. 1 : Calcareous nannofossil stratigraphy (after Di Stefano et al., 2023; Giraudeau et al., 1998). Location of samples on the core are given in figure 3C.
	Sample
	Depth (cm)
	Observations
	Period

	1
	548
	Small Gephyrocapsa; presence of E. huxleyi
	MIS 6 - 8

	2
	768
	
	

	3
	970
	Transition from small Gephyrocapsa / G. carribbeanica; absence of E. huxleyi and  P. lacunosa
	Transition MIS 8/9

	4
	1045
	Acme Gephyrocapsa carribbeanica; absence of P. lacunosa
	MIS 9 - 11

	5
	1185
	
	

	6
	1470
	Transition from acme G. carribbeanica / small Gephyrocapsa; presence of P. lacunosa; absence of R. asanoi and H. sellii. Reworked
	MIS15 - 16

	7
	1548
	Acme Small Gephyrocapsa; presence of P. lacunosa; absence of R. asanoi and H. sellii. Less reworked than above
	MIS 15 - 23

	8
	1637
	
	

	9
	1900
	Acme Small Gephyrocapsa; presence of P. lacunosa; absence of R. asanoi and H. sellii
	MIS 15 - 23

	10
	2135
	
	

	11
	2495
	
	





Sup. Info. 2 : Benthic ∂18O values (‰ VPDB) of core MOZ4-CS24 and associated position on the core and age. 
	Top (cm)
	65
	85
	95
	105
	125
	145
	165
	185
	205
	225
	245
	265
	290
	305
	323
	345
	365
	385
	405
	425
	445
	465
	488

	∂18O (‰ VPDB)
	3.444
	4.097
	4.588
	4.509
	4.437
	4.291
	4.07
	3.845
	3.949
	3.859
	4.035
	4.064
	4.083
	3.738
	3.327
	3.432
	3.238
	2.72
	3.086
	4.382
	4.395
	4.332
	4.27

	Age (ka)
	11.6
	15.8
	18.0
	20.1
	24.4
	28.6
	34.2
	40.1
	46.1
	52.1
	57.8
	62.5
	68.4
	73.5
	83.4
	95.4
	106.3
	117.2
	128.2
	134.3
	138.8
	143.3
	148.5

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	




	Top (cm)
	508
	528
	548
	565
	585
	605
	625
	645
	665
	685
	706
	726
	746
	768
	785
	805
	826
	845
	865
	887
	907
	927
	946

	∂18O (‰ VPDB)
	3.991
	4.234
	3.979
	4.127
	4.159
	3.912
	3.945
	3.991
	3.933
	3.511
	3.154
	3.215
	3.879
	3.831
	3.622
	3.52
	4.162
	3.632
	4.036
	3.223
	3.554
	4.542
	4.417

	Age (ka)
	153.0
	157.5
	162.0
	165.9
	170.4
	174.9
	179.4
	183.9
	188.4
	192.9
	197.6
	202.1
	206.6
	211.6
	215.4
	219.9
	224.6
	228.9
	233.4
	238.3
	242.8
	252.8
	263.3




	Top (cm)
	966
	980
	1005
	1025
	1045
	1066
	1085
	1105
	1124
	1145
	1185
	1224
	1264
	1285
	1304
	1325
	1345
	1364
	1385
	1405
	1449
	1470
	1505

	∂18O (‰ VPDB)
	4.04
	4.089
	3.905
	3.51
	2.728
	3.765
	4.603
	4.528
	4.584
	4.367
	4.372
	4.177
	4.111
	4.252
	4.148
	4.21
	3.978
	3.257
	3.185
	3.587
	3.746
	3.019
	3.595

	Age (ka)
	274.3
	282.0
	295.7
	308.1
	321.3
	335.1
	339.2
	342.1
	344.8
	347.8
	353.5
	359.1
	364.9
	367.9
	370.6
	373.6
	383.3
	395.2
	408.3
	420.8
	599.3
	605.3
	614.5




	Top (cm)
	1520
	1535
	1564
	1584
	1605
	1625
	1637
	1650
	1665
	1685
	1725
	1745
	1765
	1785
	1824
	1868
	1886
	1907
	1926
	1949
	1972
	1992
	2012

	∂18O (‰ VPDB)
	3.565
	4.243
	4.715
	4.311
	4.044
	3.245
	3.666
	3.594
	4.053
	4.073
	3.294
	3.119
	3.471
	4.127
	4.042
	4.254
	4.531
	4.245
	4.241
	4.144
	4.302
	4.192
	4.009

	Age (ka)
	618.4
	624.9
	646.2
	660.9
	676.3
	690.8
	699.4
	708.78
	723.4
	745.4
	771.4
	779.4
	787.4
	790.7
	793.8
	797.3
	798.8
	800.4
	802.0
	803.8
	805.6
	807.2
	808.9




	Top (cm)
	2032
	2049
	2070
	2090
	2110
	2135
	2148
	2170
	2190
	2210
	2230
	2250
	2278
	2297
	2311
	2336
	2368
	2385
	2400
	2415
	2431
	2450
	2465

	∂18O (‰ VPDB)
	3.8
	3.76
	3.799
	2.8
	3.519
	3.282
	3.45
	3.4
	3.097
	3.08
	2.933
	3.683
	4.136
	4.262
	4.683
	4.422
	4.283
	4.283
	4.094
	4.46
	4.339
	4.142
	4.125

	Age (ka)
	810.5
	811.8
	813.5
	818.3
	824.2
	831.6
	835.5
	842.0
	847.9
	853.8
	859.7
	865.7
	868.8
	870.8
	872.3
	874.9
	878.3
	880.1
	881.7
	883.3
	885.0
	887.0
	888.6







	Top (cm)
	2479
	2498
	2521
	2535
	2551
	2575
	2590
	2605
	2620

	∂18O (‰ VPDB)
	3.777
	3.957
	4.307
	4.14
	4.017
	4.214
	3.414
	4.055
	3.767

	Age (ka)
	890.1
	892.1
	894.6
	896.1
	897.8
	900.3
	901.9
	903.5
	905.1


	




Sup. Info. 3 : Correlation pointers : benthic ∂18O from MOZ4-CS24 aligned to LR04.
	MOZ4-CS24 depth (cm)
	MOZ4-CS24 age LR04 (ky)

	75.4
	13.8

	150.1
	29.7

	241.5
	57

	299.9
	70.8

	410.1
	131

	678
	191.3

	910
	243.5

	1012.1
	299.7

	1068.7
	336.9

	1330.9
	374.4

	1405.3
	421

	1449.1
	599.7

	1529.8
	621

	1606.3
	677.3

	1654.9
	712.3

	1699.1
	761

	1770
	789.5

	2075.3
	813.9

	2250.7
	865.9

	2580.9
	900.9
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Sup. Info. 4 : Time differences (dT) to reach steady state in conditions with and without bioturbation depending on denudation (mm/ka) and bioturbation thickness (cm). See text for further details
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Sup. Info. 5 : 10Be oncentration of the Mangoky river Madagascar as a function of distance from the downstream most sampling point. Blue point is from this study (Table 3). The 100-700 µm was used. Orange points correspond to data from Brosens et al., 2023. The data points are, from downstream to upstream : 2011-11; 2011-12; 2011-08; MDG-1199B1; 2011-07; 2011-26; 2011-25.
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Sup. Info. 6 : 10Be concentrations as a function of drainage area. The data points are the same as in Appendix 1.



	River
	Granulometry
	As
	Ba
	Be
	Bi
	Cd
	Co
	Cr
	Cs
	Cu
	Ga
	Ge
	Hf
	In
	Mo
	Nb
	Ni
	Pb
	Rb
	Sb
	Sc
	Sn
	Sr

	 
	µm
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g

	Tsiribihina
	100-250
	< L.D.
	883
	0.62
	< L.D.
	0.05
	0.25
	2.83
	0.57
	< L.D.
	6.84
	0.71
	7.8
	< L.D.
	< L.D.
	0.48
	< L.D.
	13.99
	63.7
	< L.D.
	< L.D.
	< L.D.
	260

	Manambolo
	50-100
	< L.D.
	1619
	0.97
	< L.D.
	0.58
	0.29
	3.54
	0.65
	< L.D.
	11.23
	0.79
	108.1
	< L.D.
	< L.D.
	1.36
	< L.D.
	23.55
	107.5
	0.17
	< L.D.
	< L.D.
	362

	Manambolo
	100-250
	< L.D.
	1260
	0.67
	< L.D.
	0.21
	0.25
	2.54
	0.42
	< L.D.
	8.05
	0.71
	32.3
	< L.D.
	< L.D.
	1.11
	< L.D.
	18.73
	81.3
	0.20
	< L.D.
	< L.D.
	276

	Morondava
	50-100
	< L.D.
	911
	0.56
	< L.D.
	0.51
	0.56
	10.35
	0.58
	< L.D.
	6.46
	0.61
	122.0
	< L.D.
	< L.D.
	4.71
	< L.D.
	15.65
	69.1
	0.20
	1.32
	< L.D.
	191

	Morondava
	100-250
	< L.D.
	771
	0.28
	< L.D.
	< L.D.
	0.20
	4.39
	0.44
	< L.D.
	4.27
	0.58
	5.4
	< L.D.
	< L.D.
	0.57
	< L.D.
	12.32
	57.5
	0.18
	< L.D.
	< L.D.
	132

	Mangoky
	50-100
	< L.D.
	1162
	1.16
	< L.D.
	1.08
	0.35
	9.72
	0.94
	< L.D.
	11.04
	0.85
	213.8
	< L.D.
	< L.D.
	7.63
	< L.D.
	24.67
	118.2
	0.19
	2.18
	0.63
	292

	Mangoky
	100-250
	< L.D.
	833
	0.57
	< L.D.
	0.12
	0.26
	5.54
	0.84
	4.24
	6.87
	0.70
	24.5
	< L.D.
	< L.D.
	2.27
	< L.D.
	18.32
	97.9
	0.19
	< L.D.
	< L.D.
	189

	Onilahy
	100-250
	< L.D.
	533
	0.47
	< L.D.
	0.12
	0.24
	4.84
	0.33
	< L.D.
	5.67
	0.71
	18.6
	< L.D.
	< L.D.
	1.72
	< L.D.
	10.62
	45.7
	0.17
	< L.D.
	< L.D.
	181


Sup. Info 7 : Major and Trace elements of Malagasy rivers measured by the SARM (https://sarm.cnrs.fr/index.html/)


	River
	Granulometry
	Ta
	Th
	U
	V
	W
	Y
	Zn
	Zr
	La
	Ce
	Pr
	Nd
	Sm
	Eu
	Gd
	Tb
	Dy
	Ho
	Er
	Tm
	Yb
	Lu

	 
	µm
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g
	µg/g

	Tsiribihina
	100-250
	0.14
	1.30
	0.62
	< L.D.
	< L.D.
	2.59
	< L.D.
	342
	3.76
	6.07
	0.77
	2.75
	0.49
	0.31
	0.42
	0.06
	0.42
	0.10
	0.31
	0.06
	0.46
	0.08

	Manambolo
	50-100
	0.14
	2.64
	3.18
	3.19
	< L.D.
	13.91
	< L.D.
	4729
	2.90
	4.71
	0.60
	2.19
	0.53
	0.35
	0.70
	0.17
	1.56
	0.50
	2.02
	0.42
	4.03
	0.72

	Manambolo
	100-250
	0.13
	1.33
	0.94
	2.47
	< L.D.
	4.82
	< L.D.
	1436
	3.12
	5.22
	0.62
	2.16
	0.44
	0.30
	0.39
	0.07
	0.61
	0.17
	0.63
	0.13
	1.19
	0.20

	Morondava
	50-100
	0.46
	2.57
	4.48
	8.49
	< L.D.
	20.97
	< L.D.
	5431
	3.52
	6.31
	0.77
	2.95
	0.82
	0.52
	1.12
	0.28
	2.44
	0.72
	2.68
	0.53
	4.85
	0.79

	Morondava
	100-250
	0.05
	0.67
	0.37
	1.94
	< L.D.
	2.00
	< L.D.
	207
	3.56
	5.75
	0.72
	2.70
	0.48
	0.32
	0.36
	0.05
	0.34
	0.07
	0.23
	0.04
	0.29
	0.05

	Mangoky
	50-100
	0.74
	7.81
	9.76
	12.32
	< L.D.
	29.58
	< L.D.
	8863
	7.60
	12.96
	1.49
	5.36
	1.33
	0.87
	1.66
	0.38
	3.51
	1.04
	3.93
	0.80
	7.45
	1.27

	Mangoky
	100-250
	0.22
	1.48
	1.38
	4.25
	< L.D.
	4.89
	< L.D.
	1033
	6.09
	9.36
	1.09
	3.86
	0.71
	0.56
	0.59
	0.10
	0.72
	0.18
	0.60
	0.12
	0.99
	0.16

	Onilahy
	100-250
	0.16
	1.41
	0.91
	5.20
	< L.D.
	3.89
	< L.D.
	785
	5.69
	8.44
	0.91
	3.16
	0.54
	0.51
	0.45
	0.08
	0.56
	0.14
	0.48
	0.09
	0.75
	0.12






[image: Une image contenant diagramme, ligne, Tracé, Parallèle

Description générée automatiquement]Sup. Info. 8 : Tests of denudation rate bias by the addition of stored material within the river with depleted 10Be concentrations. For all graphs, the true denudation rate is fixed at 6 mm/ka. For each graph, the different colors of the lines represent different thicknesses of the terraces. A/ Bias in the case of addition of different percentages of sediment stored in a terrace of different thicknesses for 50 ka. B/ Same as in A/ but with a storage within the terrace of 500 ka. C/ Addition of sediments to the sample from a terrace with an itintial concentration of 5 x 104 at/g (i.e., stronger denudation rates), stored for 500 ka.
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