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Supplementary Material
S.1 Age model

Eighty-three sediment samples were processed and analyzed, spanning a majority of the cored section at Site U1457 dating from 11.76 to 0.05 Ma, with an approximate average sample spacing of 0.1 Myr. The top section (0-140 m depth) is sampled from Hole A, one sample at 186 m is from Hole B, while the remaining samples are from Hole C. This was complemented with 44 samples from Site U1456, with the top 430 m from Hole A, two samples between 430-460 m from Hole C, and the remaining samples from Hole D. Depth is reported using the composite depth scale (CCSF) constructed during the expedition for Holes U1456A and U1456C (Pandey et al., 2016) and refined post-cruise for Holes U1457A and U1457B (Lyle & Saraswat, 2019). A constant offset of 8.79 m was added to CSF-A sample depths for Hole U1456D and 5.15 m was added to CSF-A sample depths for Hole U1457C to place samples on the composite depth scale, following Routledge et al. (2019). Depths (CCSF) were converted to age using the revised age model constructed from a combination of biostratigraphy, paleomagnetic reversal stratigraphy, and Sr-isotope stratigraphy (Routledge et al., 2019). Sample ages were calculated using linear interpolation between the tie-points from Routledge et al. (2019), with some datum omitted where there were overlapping ages for sample depths. The omitted datum for U1456 were 13, 22, 24, 32, 33, 34 and for U1457 were 16, 18, 22, 25, 27, 29, 31, 32, 34, 37, 46. There are four unconformities located in the sections at both sites. If a sample fell between two tie-points located on either side of an unconformity, the sample age was adjusted from the initial linear interpolation. The age-depth relationship of the two tie-points preceding the sample (if the unconformity is located below the sample) was used to calculate the adjusted sample age. 

S.2 Clay separation

A modified centrifugation method was developed to carry out separation of the clay fraction (modified after Brandt et al., 2013). Using approximately 5 mL of crushed bulk sample, carbonates were removed using 10% acetic acid, then rinsed three times with Milli-Q water. The samples were dispersed with 1% sodium hexametaphosphate and mixed with a sonic dismembrator for one minute. Samples were then centrifuged at 2000 rpm for 10 minutes to remove the >2 μm fraction. The >2 μm fraction, settled at the bottom of the centrifuge tube, was frozen with liquid nitrogen to prevent contamination while the solution containing suspended clays was decanted. The decanted solution was centrifuged at 5000 rpm until clays settled (~30 minutes) and rinsed three times with Milli-Q to remove the sodium hexametaphosphate. This method was tested and the resulting grain size checked on the SALD-7101 particle size analyzer in the Shimadzu Center for Environmental, Forensic, and Material Science (CEFMS) at UT Arlington (Figure S.1) to ensure separation of the <2 μm fraction. The separated clay was then dried completely and powdered.
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Figure S.1. Measured grain-size distribution of the separated clay fraction from sample U1456C 45X-2 111-121 showing all grain sizes are less than 2 μm. 
S.3 Sample digestion

Samples were first digested using a hot-plate digestion procedure modified from Scudder et al. (2014) (Table S.1). The hot plate was kept at 95°C in all procedure steps. Any samples not fully digested were subjected to an additional microwave digestion procedure (Table S.2). For the microwave digestion procedure, samples were transferred into Savillex digestion vessels and microwaved (steps 1-7). Samples were then dried down and HNO3 and HCl mixtures were added (steps 8-11), allowing the samples to dry down completely in between each step. Once fully digested, samples were diluted to 60g in 2% HNO3. 

Table S.1. Hot-plate digestion procedure

	Day
	Procedure

	1
	Add 1 mL HNO3 to each vial, weigh 50 mg of sample into vial 

	
	Add 2 mL HNO3 and 1mL HCl, seal tightly and let sit ~1 hour

	
	Add 1 mL HF, seal very tightly

	
	Cook on hotplate ~24 hours

	2
	Sonicate ~1 hour

	
	Slowly (drop-by-drop) add 1 mL of H2O2, leave uncapped until samples stop reacting

	
	Add additional 1mL H2O2

	
	Seal very tightly and place back on hotplate 

	3-6
	Allow vial to sit on hotplate 

	7
	Uncap vial, rinse cap 3x with Milli-Q, dumping rinse into corresponding vial

	
	Leave vial open on hotplate until samples are fully dried

	8
	Re-digest sample in HNO3

	
	If sample is fully digested, transfer to 60mL Nalgene and dilute to 60g

	
	If sample not fully digested, transfer to microwave digestion vessel and move to microwave digestion procedure


Table S.2. Microwave digestion procedure
	Microwave procedure
	In 2 mL HNO3 and 5 mL HF

	
	Step
	1
	2
	3
	4
	5
	6
	7

	
	Power
	10
	2
	2
	2
	2
	2
	2

	
	Time (min)
	1
	15
	15
	15
	15
	30
	30

	

	Digestion steps
	Allow samples to dry completely between each step

	8
	4 mL HNO3

	9
	3 mL HCl, 1 mL HNO3

	10
	2 mL HNO3

	11
	2.5 mL HNO3


S.4 Concentration analysis on ICP-OES and ICP-MS

An aliquot of the digested sample was taken for analysis of K, Al, Sr, and Nd concentrations using inductively coupled plasma optical emission spectroscopy (ICP-OES). The average relative standard deviation in each measurement is 1.24% for K, 1.14% for Al, 1.26% for Sr, and 10.04% for Nd. Average concentration of analytes in clay fraction were found to be 26.55 mg/g for K, 86.48 mg/g for Al, 63.36 mg/g for Sr, and 17.68 mg/g for Nd. Due to the high error of Nd concentrations on the ICP-OES, a subset of samples (n=21) were chosen to confirm the validity of these values using inductively coupled plasma mass spectrometry (ICP-MS), with a relative standard deviation of 1.79%. The average concentration of Nd in clay fraction found using data from ICP-MS were 14.82 mg/g. Measurements of Sr and Nd concentration are used solely for loading purposes, not for data interpretation. Fifteen full method blanks were analyzed on the ICP-OES or ICP-MS, with average concentrations of 1.62% for K, 0.19% for Al, 0.14% for Sr, and 0.79% for Nd of sample concentration (Table S.3). For Al, Sr and Nd, over half of the measured method blanks were below the detection limit of the instrument, which was 0.32 ppm for K (1.49% of sample concentration), 0.43 ppm for Al (0.57% of sample concentration), 0.46 ppb for Sr (0.70% of sample concentration), and 0.01 ppb for Nd (0.10% of sample concentration. Detection limits are determined as 3 times the standard deviation of blank measurements.
Table S.3. Statistics for method blank concentration data. Numbers represent how much analyte is present in the fifteen method blanks, in percent total of average sample concentration. Values assigned ‘BDL’ are measurements that were below the detection limit for the instrument, which was 0.32 ppm for K (1.49% of sample concentration), 0.43 ppm for Al (0.57% of sample concentration), 0.46 ppb for Sr (0.70% of sample concentration), and 0.01 ppb for Nd (0.10% of sample concentration. Detection limits are determined as 3 times the standard deviation of blank measurements.
	 
	K
	Al
	Sr
	Nd

	Minimum
	BDL
	BDL
	BDL
	BDL

	Maximum
	2.83
	0.75
	0.90
	3.93

	Median
	2.26
	BDL
	BDL
	BDL

	Mean
	1.62
	0.19
	0.14
	0.79

	Standard deviation
	1.16
	0.27
	0.31
	1.76


S.5 TIMS sample loading and isotopic analysis 

Prior to TIMS measurements, each Sr sample was evaporated to dryness and reconstituted in 1 µL of 2 N HNO3. To load the sample onto TIMS filaments, 0.5 µL Ta2O5 activator was added to a rhenium ribbon single filament and heated to near dryness at a current of 0.6 A. Then, the 1 µL sample solution containing 0.5-1 µg of Sr was added to the filament and heated to dryness at the same current. Another 0.5 µL of Ta2O5 activator was added and heated to dryness at the same current. The current is then increased to 1.8 A for 1 minute, and then slowly increased until the filament glows dull red. Sr isotope ratios were measured in static mode using the cup configuration shown in Table S.4, using 200 sets of cycles, taken in 10 blocks with a beam intensity of ~4 V for 88Sr. Mass 85 is measured to monitor the interfering 87Rb.

Table S.4. Cup configuration on the TIMS for Sr measurements
	Mass set
	L1
	C
	H1
	H2
	H3

	Main
	84Sr
	85Rb
	86Sr
	87Sr
	88Sr


Samples for measurement of Nd isotopes were evaporated to dryness and reconstituted in 1 µL of 6N HCl. To load the sample onto TIMS filaments, 0.5 µL of H3PO4 was added to a rhenium ribbon double filament and heated to dryness at a current of 0.5 A. The sample solution containing ~200 ng Nd was then added to the filament and allowed to dry. Another 0.5 µL of H3PO4 was then added to the filament and the current was increased to 1.8 A for 1 minute and then slowly increased until the H3PO4 was completely evaporated (~2.2A). Nd isotope ratios were measured in static mode using the cup configuration shown in Table S.5, using 200 sets of cycles taken in 10 blocks with a beam intensity of ~2 V for 144Nd. Mass 147 is measured to monitor the interfering 144Sm.

Table S.5. Cup configuration on the TIMS for Nd measurements
	Mass set
	L3
	L2
	L1
	C
	H1
	H2
	H3
	H4

	Main
	142Nd
	143Nd
	144Nd
	145Nd
	146Nd
	147Sm
	148Nd
	150Nd


S.6 Duplicate measurements on MC-ICPMS and TIMS
Initially, isotopic measurements were performed on the MC-ICPMS at the University of South Carolina, with 60 samples measured for Sr. The remaining samples (23 from Site U1457 and 44 from Site U1456), however, were measured on the TIMS at the Ohio State University after its installation in January 2018. To ensure compatibility between the instruments, eight samples were run as duplicates on each (Figure S.2). The average difference between 87Sr/86Sr measurements is 0.000008. The agreement between the duplicate measurements ensures that samples measured on different instruments are comparable. See separate supplemental excel file for full results, which states which instrument was used for each analysis. Duplicated samples, those with the same sample solution run on both the MC-ICPMS and TIMS, are designated as “Duplicate.”
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Figure S.2. Sample agreement on MC-ICPMS and TIMS. The blue dots show the 87Sr/86Sr measurement for each of the duplicated samples. The black line shows the 1-1 relationship. Sample measurements lie on the 1-1 line, showing compatibility between the two instrument measurements. Associated error bars (2SEM) are smaller than the data symbols.
S.7 Replicate measurements

Several replicates were done for K/Al ratios and 87Sr/86Sr. For replicates, a new digestion of the separated clay fraction was performed. Note, this is different than the duplicate samples discussed in S.6, which used the same digested sample solution. K/Al ratios show the largest amount of variability between replicates, with an average difference of 0.04 and a maximum difference of 0.10 (n=34) (Figure S.3). Sr ratios show significantly less variability between replicates, with an average difference of 0.000246 and a maximum difference of 0.000893 (n=9) (Figure S.4). Only one sample is done in replicate for Nd, with a difference of 0.2 epsilon units. An error equivalent to the average difference for K/Al (±0.04) and 87Sr/86Sr (±0.000246) is applied to the data. Because only one set of replicates was done for Nd, an error of ±1 epsilon unit is applied to the data, which is the average deviation of isotopic composition as a result of mineralogy, grain size distribution, and analytical error (Jonell et al., 2018). See separate supplemental excel file for full results, which has replicated samples designated as “Replicate.”
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Figure S.3 Sample agreement between replicate measurements of clay K/Al. The blue dots show the K/Al ratio for each of the replicated samples, with associated analytical errors (RSD) shown. The black line shows the 1-1 relationship. 
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Figure S.4. Sample agreement between replicate measurements of clay 87Sr/86Sr. The blue dots show the 87Sr/86Sr measurement for each of the replicated samples. The black line shows the 1-1 relationship. Sample measurements lie on or close to the 1-1 line, showing compatibility between replicate measurements. Associated error bars (2SEM) are smaller than the data symbols.
S.8 K/Al ratios – weathering or provenance?

K/Al ratios from the bulk sediment have been traditionally used as a proxy for weathering intensity. However, they can be strongly affected by changes in provenance. Thus, when interpreting K/Al ratios as a proxy it is necessary to consider the other factors that may impact them. Here, K/Al ratios from the clay fraction are compared against the provenance proxies, Sr and Nd isotopic composition from the clay fraction (Figure S.5). K/Al ratios have a weak positive relationship with Sr isotopes, but no significant relationship with Nd isotopes. This lack of a strong relationship to the provenance proxies show that the K/Al ratios are not controlled by changes in provenance. K/Al ratios are thus responding to another process, such as chemical weathering or changes in clay mineralogy.
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Figure S.5 Relationship between the clay Sr and Nd isotopic composition versus the clay K/Al ratio. Pearson correlation coefficient (r) for each relationship is also shown. A) Relationship between clay fraction K/Al ratios and Sr isotopes, with a weak positive correlation. B) Relationship between clay fraction K/Al ratios and Nd isotopes, with no significant correlation.

S.9 Clay Sr isotopes and diagenesis

To ensure the clay fraction is not significantly altered by diagenesis, the Sr isotopes are compared to pore water data from the same cores (Carter, Griffith & Scher, 2017). There are distinct differences between the clay fraction and pore water 87Sr/86Sr, and variability in the two records do not occur at the same time (Figure S.6). 
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Figure S.6. Comparison of clay fraction Sr isotopic composition with pore water. Green points show the 87Sr/86Sr of the clay fraction (this study), blue points show the 87Sr/86Sr of the pore water (Carter, Griffith & Scher, 2017), and the black points show the 87Sr/86Sr of contemporaneous seawater (McArthur, Howarth & Shields, 2012).
S.10 Deccan Trap isotopic composition

There is a large amount of variability in the composition of sediments in the Deccan Trap, making it difficult to isolate the influence of this source on isotopic records. However, performing basic statistical analyses on the compiled data (Table S.6) (from Georoc database http://georoc.mpch-mainz.gwdg.de/georoc/) shows that a majority of the data falls in a smaller range of isotopic values (Fig. S.7). Here, these results are used to create the range of Deccan Trap isotopic values used in the figures of the main text. 

Table S.6 Statistical analyses of compiled Deccan Trap data (from Georoc database).

	
	Al2O3
	K2O
	Sr
	Nd
	143Nd/144Nd
	εNd
	87Sr/86Sr

	Minimum
	0
	0
	0
	0
	0.511646
	-19.35
	0.703629

	1st quartile
	12.89
	0.34
	198.7
	16.9
	0.512378
	-5.07
	0.704918

	Median
	13.70
	0.62
	231.0
	23.0
	0.512614
	-0.47
	0.706415

	3rd quartile
	14.55
	1.30
	308.3
	33.2
	0.512739
	1.97
	0.708485

	Maximum
	26.61
	9.80
	33678
	23770
	0.518284
	110.14
	0.800670

	Number of samples
	3147
	3160
	2821
	1344
	405
	405
	658
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Figure S.7. Box plots showing the first and third quartile of the compiled Deccan Trap isotopic composition data (from Georoc database) with outliers shown. A) The box plot for the strontium isotopic composition of the Deccan Traps. B) The box plot for the neodymium isotopic composition of the Deccan Traps.
S.11 Unit V geochemical characteristics
The lower-most Paleocene Unit V, present only at Site U1457, exhibits anomalous geochemistry compared with the rest of the record (Figure S.8). This unit, deposited prior to India-Eurasia collision and thus pre-dates the Himalayan orogeny, exhibits characteristics indicative of a Deccan Trap source and/or sediment alteration by the underlying basement rock.  
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Figure S.8 Expanded main-text Figure 9 to include to lower-most Paleocene Unit V. Records vs age with colors indicating the two clusters identified using the Sr and Nd isotopic results of the data. Cluster 1 (blue/light blue) indicative of more Transhimalayan/Karakoram sources and Cluster 2 (red/pink) indicative of more Himalayan sources. Purple symbols indicate samples in which no cluster could be identified based solely on the Sr isotopic composition. Site U1456 samples shown by diamonds, Site U1457 samples shown by circles. A) The average grain size of sediments. The solid black line is the 5-point running average. The background shows the proportion of clay- (<2 µm), silt- (2-63 µm), and sand- (>63 µm) sized grains. B) K/Al ratio of the separated clay-fraction. C) 87Sr/86Sr of the separated clay-fraction. D) εNd of the separated clay-fraction. E) Δ87Sr/86Sr, the difference between clay and bulk Sr isotopic composition. F) Δ εNd, the difference between clay and bulk Nd isotopic composition. The dark gray shaded area in (B-D) shows the 5-point running standard deviation of the data, while the light gray shaded area in (B-F) shows the error derived from replicate samples. Orange zone outlines the location of the mass transport deposit (MTD), the Nataraja slide, as defined by Dailey et al., (in press). Gaps in the 5-point running average highlight locations of unconformities in the records, which affect the running averages. The boxes on the left side show the associated geologic epochs and the lithologic units (Pandey et al., 2016). The arrows on the right indicate climatic/tectonic events mentioned in the text: Northern Hemisphere Glaciation (NHG) strengthening and monsoon weakening.
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Figure S.9 Sr-Nd cross plot. Colored points Show the clay fraction data from this study. The light blue squares indicate the composition of modern river sediments, the Indus, Mahi, Narmada, and Tapti Rivers (Goswami et al., 2012). Bulk sediment compositions are also shown for Site U1456 (Khim et al., 2018; Clift et al., 2019; Dailey et al., 2019), Site U1457 (Clift et al., 2019; Yu et al., 2019) and for Indus Marine A-1 (Clift et al., 2008; Clift et al., 2019). For all points, the error bar associated with both Sr and Nd isotopic measurements (2SEM) is smaller than the data symbol. Figures modified from (Clift et al., 2019).
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Table S.6. U1456 Summary – for full results see supplemental excel file
	Sample ID
	Top depth CCSF (m)
	Age (Ma)
	Sand (>63µm)
	Silt         (63-2µm)
	Clay (<2µm)
	Avg grain size
	K/Al
	K/ Al error (RSD)
	87Sr/86Sr
	87Sr/86Sr error (2SEM)
	143Nd/144Nd
	143Nd/144Nd error (2SEM)
	εNd

	U1456A 1H-2 145-150
	2.95
	0.01
	3.13
	82.56
	14.31
	10.03
	0.26
	0.004
	0.713840
	0.000006
	0.512083
	0.000005
	-10.83

	U1456A 2H-3 145-150
	10.47
	0.10
	0.90
	70.25
	28.86
	7.92
	0.26
	0.005
	0.711717
	0.000006
	 
	 
	 

	U1456A 3H-6 95-100
	24.40
	0.28
	6.72
	76.73
	16.55
	18.92
	0.27
	0.008
	0.715346
	0.000005
	 
	 
	 

	U1456A 5H-5 145-150
	44.45
	0.43
	0.34
	82.51
	17.15
	5.74
	0.24
	0.004
	0.714646
	0.000006
	 
	 
	 

	U1456A 6H-5 145-150
	54.13
	0.51
	17.58
	77.11
	5.32
	34.37
	0.32
	0.007
	0.720993
	0.000006
	0.512035
	0.000004
	-11.77

	U1456A 10H-5 145-150
	94.10
	0.79
	2.15
	79.65
	18.21
	10.54
	0.26
	0.004
	0.711967
	0.000006
	 
	 
	 

	U1456A 13H-5 145-150
	123.52
	1.07
	1.40
	63.32
	35.27
	3.65
	0.22
	0.003
	0.711063
	0.000006
	 
	 
	 

	U1456A 15H-5 129-134
	142.09
	1.13
	66.06
	28.97
	4.97
	104.81
	0.30
	0.002
	0.718325
	0.000005
	0.512055
	0.000006
	-11.38

	U1456A 19F-2 145-150
	159.35
	1.17
	49.97
	44.37
	5.67
	60.19
	0.36
	0.002
	0.719134
	0.000006
	 
	 
	 

	U1456A 23F-2 145-150
	180.90
	1.22
	51.83
	42.51
	5.66
	63.24
	0.32
	0.007
	0.720365
	0.000006
	 
	 
	 

	U1456A 25F-3 145-150
	191.01
	1.24
	16.76
	72.82
	10.43
	23.16
	0.33
	0.004
	0.718550
	0.000006
	0.512042
	0.000005
	-11.62

	U1456A 30F-1 145-150
	212.30
	1.29
	62.88
	32.46
	4.66
	82.61
	0.28
	0.004
	0.718708
	0.000005
	 
	 
	 

	U1456A 35F-1 145-150
	235.38
	1.34
	0.41
	85.36
	14.24
	11.32
	0.35
	0.002
	0.719631
	0.000006
	 
	 
	 

	U1456A 40F-2 145-150
	259.18
	1.39
	1.32
	69.30
	29.38
	4.80
	0.22
	0.002
	0.713802
	0.000006
	 
	 
	 

	U1456A 46F-3 96-101
	287.69
	1.46
	0.06
	77.57
	22.38
	5.47
	0.27
	0.005
	0.719325
	0.000006
	 
	 
	 

	U1456A 52F-2 145-150
	314.88
	1.52
	43.82
	47.41
	8.77
	45.39
	0.31
	0.008
	0.721257
	0.000006
	 
	 
	 

	U1456A 58F-1 89-99
	341.02
	1.58
	0.41
	71.47
	28.12
	4.69
	0.28
	0.005
	0.714994
	0.000006
	0.512236
	0.000005
	-7.83

	U1456A 63F-1 140-150
	365.03
	2.49
	7.24
	83.11
	9.65
	21.61
	0.30
	0.006
	0.721221
	0.000006
	0.512008
	0.000004
	-12.29

	U1456A 65F-2 140-150
	375.93
	2.64
	0.26
	79.47
	20.27
	7.03
	0.31
	0.002
	0.720395
	0.000006
	 
	 
	 

	U1456A 67F-2 140-150
	385.33
	2.77
	11.46
	55.44
	33.10
	4.34
	0.25
	0.005
	0.713384
	0.000006
	 
	 
	 

	U1456A 69F-3 90-100
	395.73
	2.92
	0.47
	71.80
	27.73
	7.38
	0.20
	0.005
	0.713582
	0.000006
	 
	 
	 

	U1456A 72X-4 140-150
	415.43
	3.19
	0.43
	61.91
	37.66
	3.16
	0.26
	0.004
	0.714400
	0.000008
	0.512252
	0.000006
	-7.53

	U1456A 73X-5 140-150
	426.53
	3.34
	0.01
	72.71
	27.29
	4.39
	0.28
	0.006
	0.716940
	0.000006
	 
	 
	 

	U1456C 41X-2 140-150
	439.39
	3.43
	0.10
	75.86
	24.05
	5.30
	0.28
	0.004
	0.717980
	0.000006
	 
	 
	 

	U1456C 45X-2 111-121
	467.20
	3.58
	14.32
	68.88
	16.80
	12.43
	0.28
	0.002
	0.718136
	0.000009
	0.512077
	0.000004
	-10.94

	U1456D 3R-CC WRND
	479.00
	5.04
	10.63
	62.15
	27.22
	5.49
	0.29
	0.002
	0.716693
	0.000006
	0.512077
	0.000005
	-10.94

	U1456D 6R-CC WRND
	506.60
	5.57
	0.00
	72.54
	27.46
	4.74
	0.28
	0.001
	0.717568
	0.000007
	0.512076
	0.000004
	-10.96

	U1456D 7R-1 84-94
	516.93
	5.76
	20.46
	59.13
	20.41
	10.05
	0.28
	0.002
	0.716915
	0.000006
	 
	 
	 

	U1456D 8R-5 132-142
	532.28
	6.13
	7.35
	62.31
	30.33
	4.88
	0.26
	0.003
	0.714191
	0.000006
	 
	 
	 

	U1456D 10R-3 135-145
	549.34
	6.69
	0.00
	57.65
	42.35
	2.66
	0.28
	0.002
	0.714032
	0.000006
	0.512262
	0.000004
	-7.33

	U1456D 14R-CC WRND
	584.09
	7.25
	6.61
	66.37
	27.02
	5.99
	0.29
	0.005
	0.716951
	0.000006
	0.512113
	0.000004
	-10.23

	U1456D 17R-CC WRND
	616.19
	7.55
	0.54
	71.78
	27.68
	5.00
	0.31
	0.005
	0.718760
	0.000006
	0.512100
	0.000006
	-10.50

	U1456D 18R-1 102-117
	623.81
	7.60
	12.03
	71.95
	16.02
	18.17
	0.31
	0.004
	0.717805
	0.000006
	 
	 
	 

	U1456D 20R-1 140-150
	643.59
	7.72
	0.01
	61.72
	38.27
	2.80
	0.29
	0.007
	0.716639
	0.000006
	 
	 
	 

	U1456D 21R-2 115-130
	654.54
	7.79
	1.15
	75.06
	23.79
	7.52
	0.28
	0.006
	0.717472
	0.000006
	0.512112
	0.000005
	-10.26

	U1456D 26R-CC WRND
	703.25
	8.09
	8.79
	57.27
	33.94
	3.62
	0.28
	0.004
	0.715549
	0.000005
	0.512122
	0.000005
	-10.06

	U1456D 29R-2 128-143
	731.97
	8.27
	5.23
	63.50
	31.27
	4.15
	0.29
	0.002
	0.715801
	0.000006
	0.512123
	0.000005
	-10.04

	U1456D 30R-CC BEND
	748.38
	9.33
	0.00
	63.59
	36.41
	2.69
	0.23
	0.001
	0.711199
	0.000006
	0.512323
	0.000005
	-6.14

	U1456D 31R-1 135-150
	750.24
	9.36
	0.00
	63.95
	36.05
	2.98
	0.28
	0.004
	0.713172
	0.000006
	 
	 
	 

	U1456D 33R-3 135-150
	772.45
	9.67
	0.15
	63.66
	36.19
	3.01
	0.29
	0.008
	0.713076
	0.000005
	 
	 
	 

	U1456D 35R-4 107-122
	793.26
	9.76
	0.00
	59.05
	40.95
	2.42
	0.26
	0.003
	0.711435
	0.000007
	0.512266
	0.000005
	-7.25

	U1456D 37R-3 134-149
	811.43
	9.82
	0.18
	59.40
	40.43
	2.61
	0.25
	0.005
	0.711854
	0.000005
	 
	 
	 

	U1456D 40R-3 88-103
	839.72
	10.60
	1.13
	57.76
	41.10
	2.53
	0.24
	0.002
	0.712018
	0.000005
	 
	 
	 


Table S.7. U1457 Summary – for full results see supplemental excel file
	Sample ID
	Top depth CCSF (m)
	Age (Ma)
	Sand (>63µm)
	Silt         (63-2µm)
	Clay (<2µm)
	Avg grain size
	K/Al
	K/ Al error (RSD)
	87Sr/86Sr
	87Sr/86Sr error (2SEM)
	143Nd/144Nd
	143Nd/144Nd error (2SEM)
	εNd

	U1457A 1H-3 124-128
	6.66
	0.15
	2.81
	75.84
	21.35
	5.76
	0.45
	0.006
	0.717894
	0.000008
	0.512149
	0.000005
	-9.53

	U1457A 1H-CC 7-11
	11.80
	0.21
	4.73
	69.52
	25.76
	4.56
	0.36
	0.006
	0.718237
	0.000006
	 
	 
	 

	U1457A 3H-1 30-34
	24.26
	0.39
	6.62
	61.65
	31.73
	3.69
	0.32
	0.003
	0.714584
	0.000007
	0.512164
	0.000004
	-9.24

	U1457A 4H-6 70-74
	42.06
	0.71
	0.33
	74.57
	25.11
	4.29
	0.23
	0.006
	0.711835
	0.000006
	 
	 
	 

	U1457A 6H-1 41-45
	53.73
	0.87
	0.45
	75.40
	24.15
	4.87
	0.29
	0.004
	0.710842
	0.000014
	 
	 
	 

	U1457A 6H-2 133-137
	56.15
	0.90
	2.32
	69.13
	28.55
	6.28
	0.31
	0.007
	0.711143
	0.000007
	0.512137
	0.000006
	-9.77

	U1457A 6H-4 72-76
	58.54
	0.93
	4.46
	71.65
	23.89
	5.17
	0.30
	0.001
	0.710588
	0.000010
	 
	 
	 

	U1457A 6H-6 9-13
	60.91
	0.98
	2.22
	58.08
	39.70
	3.06
	0.32
	0.006
	0.711109
	0.000011
	 
	 
	 

	U1457A 7H-1 61-65
	63.18
	1.00
	1.10
	68.05
	30.85
	3.07
	0.28
	0.002
	0.716238
	0.000003
	 
	 
	 

	U1457A 8H-3 62-66
	75.70
	1.09
	4.30
	66.93
	28.76
	4.60
	0.42
	0.006
	0.718519
	0.000010
	0.512067
	0.000005
	-11.14

	U1457A 9H-1 76-80
	82.80
	1.18
	0.17
	80.63
	19.20
	6.69
	0.33
	0.002
	0.719518
	0.000033
	 
	 
	 

	U1457A 10H-5 72-76
	97.81
	1.28
	0.10
	80.33
	19.57
	6.22
	0.31
	0.001
	0.721986
	0.000008
	0.512039
	0.000004
	-11.69

	U1457A 17F-2 121-125
	139.00
	1.39
	2.90
	82.08
	15.03
	12.49
	0.36
	0.008
	0.719739
	0.000016
	 
	 
	 

	U1457B 29F-1 5-9
	186.39
	1.51
	0.19
	81.14
	18.67
	6.56
	0.31
	0.004
	0.722035
	0.000008
	 
	 
	 

	U1457C 17R-1 12-16
	342.37
	1.61
	1.17
	76.78
	22.05
	5.56
	0.31
	0.002
	0.722762
	0.000009
	0.512020
	0.000005
	-12.06

	U1457C 22R-3 100-104
	394.75
	1.76
	1.27
	79.02
	19.71
	5.92
	0.49
	0.003
	0.715060
	0.000011
	0.512213
	0.000007
	-8.29

	U1457C 23R-4 45-49
	405.15
	1.84
	0.00
	64.43
	35.57
	3.25
	0.27
	0.002
	0.712934
	0.000004
	 
	 
	 

	U1457C 23R-6 145-149
	408.93
	1.93
	0.37
	78.90
	20.73
	6.19
	0.37
	0.004
	0.719112
	0.000009
	 
	 
	 

	U1457C 24R-2 24-28
	411.77
	2.13
	0.72
	70.54
	28.74
	4.55
	0.31
	0.006
	0.713872
	0.000004
	 
	 
	 

	U1457C 24R-3 98-102
	413.91
	2.19
	3.48
	62.10
	34.43
	3.57
	0.30
	0.005
	0.716433
	0.000005
	0.512180
	0.000006
	-8.93

	U1457C 24R-7 32-36
	418.28
	2.32
	0.43
	71.06
	28.51
	4.93
	0.25
	0.001
	0.711581
	0.000004
	 
	 
	 

	U1457C 25R-2 133-137
	422.60
	2.45
	0.36
	68.62
	31.02
	4.26
	0.31
	0.002
	0.715090
	0.000006
	 
	 
	 

	U1457C 25R-4 145-149
	425.72
	2.51
	0.74
	75.02
	24.24
	5.17
	0.31
	0.005
	0.715081
	0.000007
	 
	 
	 

	U1457C 26R-CC 2-6
	431.91
	2.59
	0.21
	76.82
	22.98
	5.20
	0.31
	0.005
	0.716602
	0.000006
	 
	 
	 

	U1457C 30R-1 54-58
	468.89
	3.04
	3.04
	75.78
	21.18
	6.12
	0.35
	0.004
	0.718124
	0.000007
	 
	 
	 

	U1457C 32R-1 6-10
	487.81
	3.28
	0.30
	74.43
	25.27
	5.04
	0.34
	0.010
	0.713588
	0.000005
	 
	 
	 

	U1457C 33R-1 26-30
	497.71
	3.37
	37.04
	53.10
	9.86
	35.92
	0.31
	0.007
	0.717789
	0.000006
	 
	 
	 

	U1457C 33R-2 72-76
	499.67
	3.39
	14.65
	65.76
	19.59
	9.76
	0.31
	0.004
	0.717730
	0.000006
	 
	 
	 

	U1457C 33R-CC 0-4
	501.26
	3.40
	19.11
	64.34
	16.56
	11.88
	0.32
	0.003
	0.717762
	0.000006
	0.512058
	0.000005
	-11.32

	U1457C 34R-2 34-38
	508.99
	3.47
	0.33
	74.65
	25.01
	4.45
	0.29
	0.002
	0.713864
	0.000006
	 
	 
	 

	U1457C 34R-3 80-82
	510.95
	3.48
	0.01
	72.27
	27.72
	3.62
	0.20
	0.004
	0.712536
	0.000007
	 
	 
	 

	U1457C 34R-4 118-122
	512.83
	3.50
	0.00
	56.78
	43.22
	2.42
	0.22
	0.010
	0.713011
	0.000004
	 
	 
	 

	U1457C 35R-2 1-5
	518.36
	3.56
	0.85
	67.05
	32.09
	3.40
	0.25
	0.013
	0.713465
	0.000004
	 
	 
	 

	U1457C 35R-3 50-54
	520.35
	3.62
	0.11
	65.48
	34.41
	3.13
	0.31
	0.008
	0.714012
	0.000003
	 
	 
	 

	U1457C 35R-4 98-102
	522.33
	3.67
	7.85
	64.55
	27.61
	4.69
	0.24
	0.005
	0.713883
	0.000007
	 
	 
	 

	U1457C 35R-6 1-5
	524.36
	3.73
	1.04
	65.75
	33.21
	3.60
	0.30
	0.010
	0.714179
	0.000006
	 
	 
	 

	U1457C 35R-7 47-51
	526.32
	3.78
	1.69
	65.79
	32.52
	3.94
	0.26
	0.004
	0.713322
	0.000007
	 
	 
	 

	U1457C 44R-1 16-20
	604.31
	5.91
	12.46
	70.85
	16.69
	13.66
	0.28
	0.004
	0.718241
	0.000005
	 
	 
	 

	U1457C 46R-2 100-104
	625.94
	6.85
	7.05
	64.56
	28.40
	5.33
	0.28
	0.003
	0.715434
	0.000007
	 
	 
	 

	U1457C 47R-1 6-10
	633.31
	7.04
	4.50
	64.39
	31.11
	3.77
	0.21
	0.001
	0.713318
	0.000009
	 
	 
	 

	U1457C 47R-4 28-32
	638.03
	7.16
	0.12
	64.13
	35.75
	3.02
	0.26
	0.004
	0.713785
	0.000005
	 
	 
	 

	U1457C 47R-6 65-69
	641.40
	7.25
	0.17
	67.90
	31.93
	3.55
	0.35
	0.009
	0.714894
	0.000007
	 
	 
	 

	U1457C 47R-7 0-4
	642.25
	7.27
	0.03
	75.07
	24.90
	3.94
	0.36
	0.004
	0.714998
	0.000005
	 
	 
	 

	U1457C 48R-1 31-35
	643.26
	7.30
	1.43
	66.30
	32.27
	3.95
	0.38
	0.010
	0.715380
	0.000006
	0.512214
	0.000010
	-8.28

	U1457C 49R-2 85-89
	655.00
	7.48
	0.16
	53.73
	46.12
	2.22
	0.42
	0.017
	0.716005
	0.000007
	 
	 
	 

	U1457C 49R-6 69-73
	660.45
	7.51
	0.49
	65.93
	33.57
	3.50
	0.41
	0.006
	0.717661
	0.000005
	 
	 
	 

	U1457C 50R-4 64-68
	667.45
	7.70
	0.01
	67.27
	32.73
	3.51
	0.26
	0.001
	0.714329
	0.000007
	 
	 
	 

	U1457C 51R-3 113-117
	676.18
	8.11
	0.67
	65.15
	34.18
	3.36
	0.41
	0.009
	0.717915
	0.000006
	 
	 
	 

	U1457C 53R-3 126-130
	695.57
	8.11
	0.49
	73.39
	26.12
	4.86
	0.43
	0.010
	0.718587
	0.000009
	0.512119
	0.000004
	-10.12

	U1457C 56R-1 105-109
	721.60
	8.11
	0.09
	71.82
	28.09
	4.21
	0.42
	0.018
	0.718002
	0.000005
	0.512132
	0.000004
	-9.88

	U1457C 58R-1 10-15
	740.05
	8.11
	0.01
	62.66
	37.33
	2.89
	0.30
	0.002
	0.717139
	0.000006
	 
	 
	 

	U1457C 59R-1 102-106
	750.67
	8.11
	4.67
	70.19
	25.14
	5.69
	0.29
	0.005
	0.717093
	0.000006
	 
	 
	 

	U1457C 61R-2 77-81
	771.29
	8.12
	0.92
	70.34
	28.74
	4.34
	0.38
	0.005
	0.716157
	0.000007
	 
	 
	 

	U1457C 63R-1 10-14
	788.55
	8.12
	5.13
	77.75
	17.13
	10.80
	0.34
	0.003
	0.716981
	0.000005
	 
	 
	 

	U1457C 64R-3 90-94
	801.55
	8.12
	8.69
	68.44
	22.88
	7.97
	0.28
	0.004
	0.717723
	0.000007
	 
	 
	 

	U1457C 65R-6 44-48
	814.88
	8.12
	8.22
	65.48
	26.31
	5.31
	0.38
	0.003
	0.717061
	0.000006
	0.512123
	0.000005
	-10.04

	U1457C 67R-3 14-18
	830.04
	8.12
	14.79
	53.97
	31.24
	4.07
	0.34
	0.002
	0.717125
	0.000005
	 
	 
	 

	U1457C 68R-4 130-134
	841.79
	8.51
	1.71
	69.46
	28.83
	4.73
	0.38
	0.003
	0.716981
	0.000005
	0.512140
	0.000005
	-9.71

	U1457C 68R-7 68-72
	844.74
	8.64
	0.15
	70.49
	29.36
	3.73
	0.37
	0.008
	0.714868
	0.000006
	 
	 
	 

	U1457C 69R-1 100-104
	847.65
	8.78
	1.51
	74.26
	24.24
	5.06
	0.32
	0.005
	0.715435
	0.000005
	0.512191
	0.000004
	-8.72

	U1457C 69R-3 42-46
	849.80
	8.88
	0.13
	70.44
	29.43
	4.22
	0.40
	0.004
	0.716982
	0.000006
	 
	 
	 

	U1457C 69R-4 104-108
	851.68
	8.98
	0.12
	67.61
	32.26
	3.70
	0.29
	0.006
	0.716678
	0.000006
	 
	 
	 

	U1457C 69R-6 86-90
	854.10
	9.09
	0.01
	66.27
	33.72
	3.32
	0.39
	0.008
	0.715471
	0.000006
	 
	 
	 

	U1457C 70R-2 12-16
	857.97
	9.30
	0.01
	69.47
	30.52
	3.74
	0.43
	0.017
	0.716281
	0.000005
	 
	 
	 

	U1457C 71R-1 12-16
	866.17
	9.70
	0.01
	66.61
	33.38
	3.20
	0.36
	0.009
	0.714036
	0.000006
	 
	 
	 

	U1457C 71R-6 44-48
	873.99
	9.75
	0.29
	79.66
	20.05
	6.39
	0.28
	0.001
	0.715187
	0.000008
	 
	 
	 

	U1457C 72R-5 23-27
	881.98
	9.81
	0.00
	63.43
	36.57
	2.90
	0.40
	0.004
	0.715365
	0.000006
	 
	 
	 

	U1457C 73R-5 122-126
	892.69
	9.87
	0.02
	72.42
	27.57
	3.47
	0.27
	0.007
	0.713924
	0.000007
	 
	 
	 

	U1457C 75R-1 36-40
	905.21
	9.93
	0.00
	71.22
	28.78
	3.17
	0.27
	0.002
	0.713722
	0.000007
	0.512231
	0.000004
	-7.94

	U1457C 76R-3 44-48
	917.72
	9.99
	0.03
	69.94
	30.03
	3.43
	0.22
	0.002
	0.713748
	0.000006
	 
	 
	 

	U1457C 77R-5 26-30
	930.09
	10.05
	0.00
	60.17
	39.83
	2.51
	0.25
	0.002
	0.713639
	0.000006
	 
	 
	 

	U1457C 79R-1 5-9
	943.70
	10.12
	0.02
	74.74
	25.24
	3.73
	0.27
	0.002
	0.713456
	0.000006
	0.512275
	0.000005
	-7.07

	U1457C 80R-2 24-28
	955.09
	10.17
	0.00
	65.31
	34.69
	2.96
	0.28
	0.002
	0.714884
	0.000006
	 
	 
	 

	U1457C 81R-3 146-150
	967.51
	10.24
	0.12
	67.70
	32.18
	3.44
	0.28
	0.001
	0.715014
	0.000006
	 
	 
	 

	U1457C 82R-CC 7-11
	979.27
	10.29
	0.76
	70.72
	28.52
	3.88
	0.28
	0.003
	0.715721
	0.000007
	 
	 
	 

	U1457C 84R-1 28-32
	992.43
	10.36
	0.02
	76.30
	23.67
	3.81
	0.27
	0.004
	0.712971
	0.000006
	 
	 
	 

	U1457C 85R-3 46-50
	1004.89
	10.89
	0.10
	73.63
	26.27
	4.00
	0.32
	0.005
	0.714378
	0.000010
	 
	 
	 

	U1457C 87R-1 14-18
	1016.39
	11.00
	11.66
	62.33
	26.01
	5.37
	0.24
	0.003
	0.713703
	0.000028
	0.512227
	0.000027
	-8.03

	U1457C 93R-CC 0-5
	1072.47
	62.55
	0.30
	88.91
	10.79
	6.57
	0.24
	0.002
	0.709462
	0.000006
	 
	 
	 

	U1457C 94R-2 55-59
	1078.50
	63.21
	18.81
	73.90
	7.28
	16.40
	0.04
	0.001
	0.708385
	0.000006
	0.512637
	0.000005
	-0.01

	U1457C 94R-CC 0-5
	1078.84
	63.25
	41.67
	51.97
	6.36
	39.47
	0.11
	0.001
	0.708600
	0.000006
	 
	 
	 

	U1457C 95R-CC 0-5
	1090.06
	64.48
	59.60
	35.76
	4.65
	100.98
	0.04
	0.001
	0.708394
	0.000006
	 
	 
	 

	U1457C 96R-1 62-66
	1095.87
	65.12
	0.82
	86.03
	13.16
	6.77
	0.21
	0.003
	0.709506
	0.000006
	0.512341
	0.000017
	-5.80


