Table 1. Geochemical results from ODP Site 1007

	Samples
	Depth
	B/Ca
	11B
	2

	
	 mbsf
	μmol/mol
	‰
	‰

	1H 02 039-040
	4.75
	176.7
	19.27
	0.05

	2H 06 039-040
	14.25
	196.0
	20.18
	0.06

	3H 04 039-040
	23.9
	269.0
	20.90
	0.09

	7H 06 039-040
	65.4
	217.9
	20.00
	0.11

	13X CC 040-041
	111
	258.7
	20.58
	0.12

	17X 04 039-040
	150
	183.1
	18.98
	0.05

	23X 06 039-040
	207
	83.4
	15.59
	0.09

	25X 04 039-040
	226
	83.5
	15.43
	0.11

	28X 02 039-040
	251
	105.8
	14.53
	0.10

	34X 01 062-063
	304.9
	68.9
	13.31
	0.11

	38X 01 013-014
	341.2
	54.3
	10.26
	0.11

	41X CC 027-028
	373
	34.5
	7.81
	0.11

	21R 03 043-044
	500
	25.7
	9.07
	0.12

	23R 01 043-044
	518
	96.3
	15.74
	0.07

	25R 01 045-046
	537
	31.6
	10.20
	0.13

	37R 08 028-029
	653
	45.7
	10.17
	0.16

	41R 08 040-041
	691
	44.8
	10.38
	0.12

	45R 05 040-041
	730
	48.3
	8.25
	0.10

	48R 05 037-038
	759
	38.3
	6.56
	0.13

	63R 03 044-045
	903
	31.5
	7.40
	0.12

	74R 01 040-041
	1009
	63.4
	6.96
	0.13



Note: The 2 here represents internal analytical error based on the standard derivation of the results for 50 analytical cycles of each sample.


Table 2. Chemical species and boundary conditions for the diagenetic model
	
	Species
	Boundary condition
	Unit

	
	Aragonite (A)
	J.A = (1-) 
	mmol cm-2 yr-1

	Solid
	Carbonate [B] (Bcarb)
	(B/Ca)i =315×10-6 for aragonite
	mol/mol

	
	Carbonate [10B] (10Bcarb)
	11Bi = 20 
	‰

	
	Porewater [B] (Bpw)
	Bpwi = 416×10-6
	mol L-1

	Solute
	Porewater [10B] (10Bpw)
	11Bpwi = 39.61 
	‰




Table 3. The parameters of the diagenetic model

	Symbol
	Description
	Value
	Unit
	Sources

	
	Initial porosity 
	0.5
	1
	SSP (1997)

	
	Porosity at depth
	0.25
	1
	SSP (1997)

	
	Attenuation coefficient for porosity profile
	100
	m
	SSP (1997)

	ρ
	Density of sediments
	2.0
	g cm-3
	SSP (1997)

	ω0
	Sedimentation rate
	0.005 to 0.02
	cm yr-1
	SSP (1997)

	
	Neomorphism rate constant
	2×10-6
	yr-1
	Zhao et al. (2020a); this study

	k
	Attenuation length for the rate of neomorphism
	200
	m
	This study

	
	Portion of aragonite in the initial carbonates
	0.65
	1
	This study

	(B/Ca)ical
	B/Ca of initial calcite 
	45×10-6
	mol/mol
	This study

	11Bical
	B/Ca of initial calcite 
	20
	‰
	Zhang et al. (2017); this study

	KB
	Dissociation constant of boric acid 
	1.708×10-9
	mol L-1
	Dickson (1990)

	Dm
	Molecular diffusion of B in porewater
	230
	cm2 yr-1
	Boudreau (1997)

	
	Partition coefficient of [B]/[Ca] between low-Mg calcite and porewater
	0.006
	mol-1 g
	Allen and Hönisch (2012)

	
	B isotopic fractionation between boric acid and borate ion
	26
	‰
	Nir et al. (2015)


Note: SSP (1997) represents Shipboard Scientific Party (1997).



Table 4. Main equations for the model components

	Species
	Equations

	A
	

	Bcarb
	

	10Bcarb
	







	Bpw
	

	10Bpw
	





Table 5. A calculation of the contribution of desorbable B to our measurement
	
	
	
	
	
	
	Shift in bulk B from clay contamination (‰)

	
	Total B (ppm)
	Al (ppm)
	B/Al (ppm/ppm)
	%B desorb
	Bdesorb (ppb)
	11Bdesorb = -10‰
	11Bdesorb = +20‰

	1H
	19.4
	46.3
	0.420
	0.026
	5.1
	0.00
	0.00

	2H
	21.6
	50.2
	0.429
	0.026
	5.6
	0.00
	0.00

	3H
	29.6
	23.3
	1.271
	0.009
	2.6
	0.00
	0.00

	7H
	24.0
	51.9
	0.461
	0.024
	5.8
	0.00
	0.00

	13X
	28.5
	27.5
	1.037
	0.011
	3.1
	0.00
	0.00

	17X
	20.1
	36.4
	0.554
	0.020
	4.0
	0.00
	0.00

	23X
	9.2
	81.4
	0.113
	0.099
	9.0
	-0.01
	0.00

	25X
	9.2
	207.4
	0.044
	0.251
	23.0
	-0.03
	0.01

	28X
	11.6
	77.0
	0.151
	0.074
	8.6
	-0.01
	0.00

	34X
	7.6
	47.8
	0.159
	0.070
	5.3
	-0.01
	0.00

	38X
	6.0
	80.9
	0.074
	0.151
	9.0
	-0.02
	0.01

	41X
	3.8
	103.9
	0.036
	0.305
	11.5
	-0.03
	0.04

	21R
	2.8
	160.5
	0.018
	0.632
	17.8
	-0.06
	0.07

	23R
	10.6
	77.2
	0.137
	0.081
	8.6
	-0.01
	0.00

	25R
	3.5
	170.4
	0.020
	0.545
	18.9
	-0.05
	0.05

	37R
	5.0
	252.2
	0.020
	0.557
	28.0
	-0.06
	0.06

	41R
	4.9
	201.0
	0.024
	0.454
	22.3
	-0.05
	0.04

	45R
	5.3
	392.1
	0.014
	0.820
	43.6
	-0.08
	0.10

	48R
	4.2
	266.3
	0.016
	0.703
	29.6
	-0.07
	0.10

	63R
	3.5
	66.9
	0.052
	0.214
	7.4
	-0.02
	0.03

	74R
	7.0
	456.6
	0.015
	0.728
	50.7
	-0.07
	0.10




Table 6. XRD results of the samples from ODP Site 1007

	
	Insoluble
	Dolomite
	Low-Mg calcite
	High-Mg calcite
	Aragonite
	Quartz

	
	%
	%
	%
	%
	%
	%

	1H
	10.7
	0
	20.2
	26.7
	41.2
	1.3

	2H
	4.8
	0.6
	23.7
	6.9
	64.1
	0

	3H
	5.4
	0
	18.1
	3.6
	72.9
	0

	7H
	5.4
	0.4
	28.2
	3.4
	62.4
	0.3

	13X
	4.9
	0.6
	17
	3.7
	73.3
	0.4

	17X
	4.4
	3.4
	13.2
	8.3
	70.7
	0

	23X
	9.4
	6.6
	81.7
	0
	1.6
	0.6

	25X
	9.6
	8.5
	77.4
	0
	3.7
	0.8

	28X
	8.7
	6.5
	83
	0
	1.3
	0.5

	34X
	3.8
	1.5
	88
	0
	6.5
	0.2

	38X
	4.3
	1.6
	91.4
	0
	2.3
	0.4

	41X
	1.3
	0.7
	95
	0
	3
	0

	21R
	4.6
	2.2
	91.7
	0
	1.3
	0.2

	23R
	14.6
	0.9
	64.9
	0
	18.7
	0.9

	25R
	4
	1.4
	91.1
	0
	3.2
	0.3

	37R
	 -
	- 
	- 
	- 
	- 
	- 

	41R
	- 
	- 
	- 
	- 
	- 
	- 

	45R
	2.8
	31.7
	60
	0
	5.4
	0

	48R
	5.2
	14.9
	76.5
	0
	3.3
	0.1

	63R
	3.2
	0.7
	96.1
	0
	0
	0

	74R
	24.4
	4.3
	70.4
	0
	0
	0.9


Note: The data are from Shipboard Scientific Party (1997)
