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1 Soil descriptions for pits BVSP-1 and BVSP-2 along the Buffalo Valley fault	

Soil description for soil pit BVSP-1 (GPS coordinates 40.500615°, -117.427569°), exhibiting stage II+ to III carbonate development.
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Soil description for soil pit BVSP-2 (GPS coordinates 40.458022°, -117.438129°), exhibiting stage II+ carbonate development.
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2 Geochronologic data report (methodology and results) for 36Cl depth profiles from pits BVSP-1 and BVSP-2 and 10Be surface exposure age analyses along the Buffalo Valley fault
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3 Summary of age modelling results for soil pits BVSP-1 and BVSP-2
In each soil depth profile the upper samples including the sample from the AB/Bw horizon in BVSP-1 and the sample from the top of the Btb horizon in BVSP-2 complicated the modelling and appear to reflect soil disturbance.  Thus, age models were run in two separate ways; first including all depth samples, and second using only samples below 50 cm.  The “mean Bayesian solutions” reflect the solutions within the 1-sigma ranges of model results from which the upper 2 samples were discarded prior to running the models.  The Bayesian solution is the method used to solve the best fitting depth profile.  The modelling was performed without information from the upper samples and assumes that any erosion was comparable to the subsequent deposition of new material (in terms of overall thickness), and that erosion and deposition occurred as instantaneous events relative to the production rate of 36Cl.  Thus, the attenuation length and production rate in the sampled intervals is unchanged during erosional/depositional processes.
	Summary of age models
	
	
	

	
	
	age range
	erosion rate
	inheritance

	
	
	(ka)
	(g/cm2/kyr)
	(kyr)

	BVSP-01
	all samples
	76-82
	0-0.05
	36.5-38.5

	
	exclude 0-50 cm
	202-220
	0.05-0.15
	7.5-12.5

	
	mean bayesian solution
	213
	0.07
	10

	BVSP-02
	all samples
	52-60
	0.05-0.55
	37.5-40.5

	
	exclude 0-50 cm
	100-136
	0.25-0.85
	23.5-27.5

	
	mean bayesian solution
	118
	0.54
	26

	 
	 
	 
	 
	 









4 Photographs and GPS coordinates for boulders sampled for 10Be cosmogenic exposure dating along the Buffalo Valley, Buena Vista, and southern Shoshone faults.
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5 CRONUS 10Be cosmogenic exposure ages for boulders from faulted surfaces on the Buffalo Valley, Buena Vista, and southern Shoshone faults. 
The table shows for each each nuclide/mineral pair in each sample, the exposure age (Age), internal uncertainty (Interr), and external uncertainty (Exterr) for each available production rate scaling method (St, Lm, and LSDn). The internal uncertainties consider measurement uncertainties on the nuclide concentration only, and the external uncertainties include both measurement uncertainty and production rate uncertainty. 

	Sample
	Nuclide
	St Age (yr)
	Interr (yr)
	Exterr (yr)
	Lm Age (yr)
	Interr (yr)
	Exterr (yr)
	LSDn Age (yr)
	Interr (yr)
	Exterr (yr)

	BVN-01
	Be-10 (qtz)
	698754
	6765
	85416
	614556
	5631
	67520
	624138
	5754
	54397

	BVN-02
	Be-10 (qtz)
	166683
	1831
	14645
	153497
	1672
	12714
	156288
	1706
	10254

	BVN-03
	Be-10 (qtz)
	178085
	1908
	15747
	164052
	1743
	13667
	167050
	1778
	11022

	BV-1B
Top
	Be-10 (qtz)
	45003
	1001
	3785
	42136
	935
	3371
	42858
	952
	2762

	SHS-06
	Be-10 (qtz)
	261504
	2993
	24327
	236783
	2670
	20616
	239558
	2705
	16521

	SHS-07
	Be-10 (qtz)
	725997
	6841
	90333
	635057
	5637
	70688
	643418
	5743
	56759

	SHS-09
	Be-10 (qtz)
	389042
	3679
	39034
	347505
	3202
	32272
	350993
	3241
	25775













6 Be production rate plots for 10Be surface exposure samples
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7 Data tables for inputs to the CRONUScalc Matlab program for geochronologic samples from soil pits BVSP-1 and BVSP-2.  Geochemical data analyzed by ALS, Reno, Nevada under certificate #RE24107371.
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	Name
	latitude
	longitude
	elevation
	Pressure
	sample thickness
	bulk density
	Shielding
	Erosion rate

	-
	dd
	dd
	m
	hPa
	cm
	g/cm3
	unitless
	mm/kyr

	BVSP-1a
	4.05E+01
	-117.427532
	1660
	834.849
	25
	1.75
	1
	0

	BVSP-1b
	4.05E+01
	-117.427532
	1660
	834.849
	25
	1.75
	1
	0

	BVSP-1c
	4.05E+01
	-117.427532
	1660
	834.849
	25
	1.75
	1
	0

	BVSP-1d
	4.05E+01
	-117.427532
	1660
	834.849
	25
	1.75
	1
	0

	BVSP-1e
	4.05E+01
	-117.427532
	1660
	834.849
	25
	1.75
	1
	0

	BVSP-1f
	4.05E+01
	-117.427532
	1660
	834.849
	25
	1.75
	1
	0

	BVSP-2a
	4.05E+01
	-117.438764
	1604
	840.506
	25
	1.75
	1
	0

	BVSP-2b
	4.05E+01
	-117.438764
	1604
	840.506
	25
	1.75
	1
	0

	BVSP-2c
	4.05E+01
	-117.438764
	1604
	840.506
	25
	1.75
	1
	0

	BVSP-2d
	4.05E+01
	-117.438764
	1604
	840.506
	25
	1.75
	1
	0

	BVSP-2e
	4.05E+01
	-117.438764
	1604
	840.506
	25
	1.75
	1
	0

	BVSP-2f
	4.05E+01
	-117.438764
	1604
	840.506
	25
	1.75
	1
	0



	
	
	
	
	
	
	
	
	

	Name
	Conc. Cl-36
	inheritance
	Lambda Effective
	Depth to Top of sample
	Year Collected
	Water content in pores
	SiO2 [%]
	TiO2 [%]

	-
	at Cl-36/g sample
	at Cl-36/g
	g/cm2
	g/cm2
	Year AD
	Volumetric fraction
	bulk rock weight  %
	bulk rock weight  %

	BVSP-1a
	1.30E+06
	0
	155.05
	0
	2018
	0.05
	73.1
	0.55

	BVSP-1b
	1.28E+06
	0
	155.05
	43.75
	2018
	0.05
	76
	0.56

	BVSP-1c
	1.48E+06
	0
	155.05
	87.5
	2018
	0.05
	73.1
	0.55

	BVSP-1d
	1.24E+06
	0
	155.05
	131.25
	2018
	0.05
	77.1
	0.55

	BVSP-1e
	8.49E+05
	0
	155.05
	175
	2018
	0.05
	78.4
	0.55

	BVSP-1f
	6.56E+05
	0
	155.05
	218.75
	2018
	0.05
	77.9
	0.52

	BVSP-2a
	1.02E+06
	0
	154.94
	0
	2018
	0.05
	76.1
	0.58

	BVSP-2b
	1.16E+06
	0
	154.94
	43.75
	2018
	0.05
	76.1
	0.58

	BVSP-2c
	1.06E+06
	0
	154.94
	87.5
	2018
	0.05
	78.9
	0.55

	BVSP-2d
	1.07E+06
	0
	154.94
	131.25
	2018
	0.05
	74.3
	0.54

	BVSP-2e
	9.35E+05
	0
	154.94
	175
	2018
	0.05
	73.5
	0.53

	BVSP-2f
	7.28E+05
	0
	154.94
	218.75
	2018
	0.05
	79.2
	0.54




	
	
	
	
	
	
	
	
	

	Name
	Al2O3 [%]
	Fe2O3 [%]
	MnO [%]
	MgO [%]
	CaO [%]
	Na2O [%]
	K2O [%]
	P2O5 [%]

	-
	bulk rock weight  %
	bulk rock weight  %
	bulk rock weight  %
	bulk rock weight  %
	bulk rock weight  %
	bulk rock weight  %
	bulk rock weight  %
	bulk rock weight  %

	BVSP-1a
	1.12E+01
	4.27
	0.07
	1.21
	0.38
	0.61
	2.46
	0.06

	BVSP-1b
	1.11E+01
	4.32
	0.06
	1.18
	0.4
	0.61
	2.39
	0.05

	BVSP-1c
	1.09E+01
	4.07
	0.1
	1.56
	1.28
	0.75
	2.27
	0.1

	BVSP-1d
	1.02E+01
	3.56
	0.03
	0.84
	0.42
	0.63
	2.31
	0.07

	BVSP-1e
	9.79E+00
	3.35
	0.04
	0.75
	0.27
	0.5
	2.48
	0.04

	BVSP-1f
	9.69E+00
	4.01
	0.08
	0.89
	0.14
	0.33
	2.59
	0.05

	BVSP-2a
	9.66E+00
	4.03
	0.22
	1.28
	0.42
	0.65
	2.19
	0.1

	BVSP-2b
	9.66E+00
	4.03
	0.09
	1.28
	0.42
	0.65
	2.19
	0.1

	BVSP-2c
	9.07E+00
	3.36
	0.09
	1.2
	0.38
	0.46
	2.14
	0.11

	BVSP-2d
	9.00E+00
	3.7
	0.1
	1.32
	2.51
	0.48
	2.04
	0.2

	BVSP-2e
	8.96E+00
	3.9
	0.11
	1.39
	2.3
	0.57
	2.06
	0.2

	BVSP-2f
	9.07E+00
	3.67
	0.09
	1.28
	0.6
	0.57
	2.14
	0.13





	
	
	
	
	
	
	
	
	

	Name
	Analytical Water
	CO2 [%]
	Cl (ppm)
	B (ppm)
	Sm (ppm)
	Gd (ppm)
	U (ppm)
	Th (ppm)

	-
	bulk rock weight  %
	bulk rock weight  %
	bulk rock ppm
	bulk rock ppm
	bulk rock ppm
	bulk rock ppm
	bulk rock ppm
	bulk rock ppm

	BVSP-1a
	4.91E+00
	0
	24
	104
	3.76
	3.14
	3.04
	9.56

	BVSP-1b
	4.62E+00
	0
	23
	102
	3.8
	3.24
	2.66
	9.5

	BVSP-1c
	5.83E+00
	0
	29
	110
	4.22
	3.53
	4.63
	8.85

	BVSP-1d
	4.10E+00
	0
	18
	112
	2.9
	2.33
	3.52
	6.74

	BVSP-1e
	3.25E+00
	0
	13
	115
	2.89
	2.77
	3.03
	6.91

	BVSP-1f
	3.17E+00
	0
	11
	114
	2.99
	2.7
	2.15
	7.62

	BVSP-2a
	2.76E+00
	0
	21
	99
	5.26
	4.73
	2.13
	7.59

	BVSP-2b
	2.76E+00
	0
	43
	99
	5.26
	4.73
	2.13
	7.59

	BVSP-2c
	2.43E+00
	0
	33
	114
	3.58
	3.54
	2.27
	6.48

	BVSP-2d
	4.21E+00
	0
	46
	106
	4.21
	3.74
	3.18
	6.66

	BVSP-2e
	4.35E+00
	0
	53
	111
	4.05
	4.07
	2.95
	6.29

	BVSP-2f
	2.69E+00
	0
	41
	104
	3.96
	3.6
	2.31
	6.5




	
	
	
	
	
	
	
	
	

	Name
	Cr(ppm)
	Li(ppm)
	Target K2O[%]
	Target CaO[%]
	Target TiO2[%]
	Target Fe2O3[%]
	Target Cl[ppm]
	

	-
	bulk rock ppm
	bulk rock ppm
	target weight %
	target weight %
	target weight %
	target weight %
	target ppm
	

	BVSP-1a
	
	30
	2.46
	0.38
	0.55
	4.27
	24
	

	BVSP-1b
	
	30
	2.39
	0.4
	0.56
	4.32
	23
	

	BVSP-1c
	
	40
	2.27
	1.28
	0.55
	4.07
	29
	

	BVSP-1d
	
	30
	2.31
	0.42
	0.55
	3.56
	18
	

	BVSP-1e
	
	30
	2.48
	0.27
	0.55
	3.35
	13
	

	BVSP-1f
	
	30
	2.59
	0.14
	0.52
	4.01
	11
	

	BVSP-2a
	
	40
	2.19
	0.42
	0.58
	4.03
	21
	

	BVSP-2b
	
	40
	2.19
	0.42
	0.58
	4.03
	43
	

	BVSP-2c
	
	40
	2.14
	0.38
	0.55
	3.36
	33
	

	BVSP-2d
	
	40
	2.04
	2.51
	0.54
	3.7
	46
	

	BVSP-2e
	
	40
	2.06
	2.3
	0.53
	3.9
	53
	

	BVSP-2f
	
	40
	2.14
	0.6
	0.54
	3.67
	41
	




	
	Uncertainty
	Uncertainty
	Uncertainty
	Uncertainty
	Uncertainty
	Uncertainty
	Uncertainty
	Uncertainty

	Name
	latitude
	longitude
	elevation
	Pressure
	sample thickness
	bulk density
	Shielding
	Erosion rate

	-
	dd
	dd
	m
	hPa
	cm
	g/cm3
	unitless
	mm/kyr

	BVSP-1a
	2.00E-03
	0.002
	3
	8
	2
	0.15
	0
	0.1

	BVSP-1b
	2.00E-03
	0.002
	3
	8
	2
	0.15
	0
	0.1

	BVSP-1c
	2.00E-03
	0.002
	3
	8
	2
	0.15
	0
	0.1

	BVSP-1d
	2.00E-03
	0.002
	3
	8
	2
	0.15
	0
	0.1

	BVSP-1e
	2.00E-03
	0.002
	3
	8
	2
	0.15
	0
	0.1

	BVSP-1f
	2.00E-03
	0.002
	3
	8
	2
	0.15
	0
	0.1

	BVSP-2a
	2.00E-03
	0.002
	3
	8
	2
	0.15
	0
	0.1

	BVSP-2b
	2.00E-03
	0.002
	3
	8
	2
	0.15
	0
	0.1

	BVSP-2c
	2.00E-03
	0.002
	3
	8
	2
	0.15
	0
	0.1

	BVSP-2d
	2.00E-03
	0.002
	3
	8
	2
	0.15
	0
	0.1

	BVSP-2e
	2.00E-03
	0.002
	3
	8
	2
	0.15
	0
	0.1

	BVSP-2f
	2.00E-03
	0.002
	3
	8
	2
	0.15
	0
	0.1









	
	Uncertainty
	Uncertainty
	Uncertainty
	Uncertainty
	Uncertainty
	Uncertainty
	Uncertainty
	Uncertainty

	Name
	Conc. Cl-36
	inheritance
	Lambda Effective
	Depth to Top of sample
	Year Collected
	Water content in pores
	SiO2 [%]
	TiO2 [%]

	-
	at Cl-36/g sample
	at Cl-36/g
	g/cm2
	g/cm2
	Year AD
	Volumetric fraction
	bulk rock weight  %
	bulk rock weight  %

	BVSP-1a
	2.71E+04
	0
	1.55
	0
	0
	0.02
	0.01
	0.01

	BVSP-1b
	2.46E+04
	0
	1.55
	0.44
	0
	0.02
	0.01
	0.01

	BVSP-1c
	2.85E+04
	0
	1.55
	0.88
	0
	0.02
	0.01
	0.01

	BVSP-1d
	2.40E+04
	0
	1.55
	1.31
	0
	0.02
	0.01
	0.01

	BVSP-1e
	1.64E+04
	0
	1.55
	1.75
	0
	0.02
	0.01
	0.01

	BVSP-1f
	1.09E+04
	0
	1.55
	2.19
	0
	0.02
	0.01
	0.01

	BVSP-2a
	1.99E+04
	0
	1.55
	0
	0
	0.02
	0.01
	0.01

	BVSP-2b
	2.21E+04
	0
	1.55
	0.44
	0
	0.02
	0.01
	0.01

	BVSP-2c
	2.00E+04
	0
	1.55
	0.88
	0
	0.02
	0.01
	0.01

	BVSP-2d
	2.03E+04
	0
	1.55
	1.31
	0
	0.02
	0.01
	0.01

	BVSP-2e
	1.77E+04
	0
	1.55
	1.75
	0
	0.02
	0.01
	0.01

	BVSP-2f
	1.38E+04
	0
	1.55
	2.19
	0
	0.02
	0.01
	0.01




	
	Uncertainty
	Uncertainty
	Uncertainty
	Uncertainty
	Uncertainty
	Uncertainty
	Uncertainty
	Uncertainty

	Name
	Al2O3 [%]
	Fe2O3 [%]
	MnO [%]
	MgO [%]
	CaO [%]
	Na2O [%]
	K2O [%]
	P2O5 [%]

	-
	bulk rock weight  %
	bulk rock weight  %
	bulk rock weight  %
	bulk rock weight  %
	bulk rock weight  %
	bulk rock weight  %
	bulk rock weight  %
	bulk rock weight  %

	BVSP-1a
	1.00E-02
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01

	BVSP-1b
	1.00E-02
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01

	BVSP-1c
	1.00E-02
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01

	BVSP-1d
	1.00E-02
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01

	BVSP-1e
	1.00E-02
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01

	BVSP-1f
	1.00E-02
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01

	BVSP-2a
	1.00E-02
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01

	BVSP-2b
	1.00E-02
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01

	BVSP-2c
	1.00E-02
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01

	BVSP-2d
	1.00E-02
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01

	BVSP-2e
	1.00E-02
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01

	BVSP-2f
	1.00E-02
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01




	
	Uncertainty
	Uncertainty
	Uncertainty
	Uncertainty
	Uncertainty
	Uncertainty
	Uncertainty
	Uncertainty

	Name
	Analytical Water
	CO2 [%]
	Cl (ppm)
	B (ppm)
	Sm (ppm)
	Gd (ppm)
	U (ppm)
	Th (ppm)

	-
	bulk rock weight  %
	bulk rock weight  %
	bulk rock ppm
	bulk rock ppm
	bulk rock ppm
	bulk rock ppm
	bulk rock ppm
	bulk rock ppm

	BVSP-1a
	1.00E-01
	0
	0
	10
	0.1
	0.1
	0.1
	0.1

	BVSP-1b
	1.00E-01
	0
	1
	10
	0.1
	0.1
	0.1
	0.1

	BVSP-1c
	1.00E-01
	0
	1
	10
	0.1
	0.1
	0.1
	0.1

	BVSP-1d
	1.00E-01
	0
	0
	10
	0.1
	0.1
	0.1
	0.1

	BVSP-1e
	1.00E-01
	0
	0
	10
	0.1
	0.1
	0.1
	0.1

	BVSP-1f
	1.00E-01
	0
	0
	10
	0.1
	0.1
	0.1
	0.1

	BVSP-2a
	1.00E-01
	0
	1
	10
	0.1
	0.1
	0.1
	0.1

	BVSP-2b
	1.00E-01
	0
	1
	10
	0.1
	0.1
	0.1
	0.1

	BVSP-2c
	1.00E-01
	0
	1
	10
	0.1
	0.1
	0.1
	0.1

	BVSP-2d
	1.00E-01
	0
	1
	10
	0.1
	0.1
	0.1
	0.1

	BVSP-2e
	1.00E-01
	0
	1
	10
	0.1
	0.1
	0.1
	0.1

	BVSP-2f
	1.00E-01
	0
	1
	10
	0.1
	0.1
	0.1
	0.1






	
	Uncertainty
	Uncertainty
	Uncertainty
	Uncertainty
	Uncertainty
	Uncertainty
	Uncertainty
	

	Name
	Cr(ppm)
	Li(ppm)
	Target K2O[%]
	Target CaO[%]
	Target TiO2[%]
	Target Fe2O3[%]
	Target Cl[ppm]
	Covariance

	-
	bulk rock ppm
	bulk rock ppm
	target weight %
	target weight %
	target weight %
	target weight %
	target ppm
	Unitless

	BVSP-1a
	1.00E+01
	10
	0.01
	0.01
	0.01
	0.01
	0
	310

	BVSP-1b
	1.00E+01
	10
	0.01
	0.01
	0.01
	0.01
	1
	240

	BVSP-1c
	1.00E+01
	10
	0.01
	0.01
	0.01
	0.01
	1
	270

	BVSP-1d
	1.00E+01
	10
	0.01
	0.01
	0.01
	0.01
	0
	1700

	BVSP-1e
	1.00E+01
	10
	0.01
	0.01
	0.01
	0.01
	0
	730

	BVSP-1f
	1.00E+01
	10
	0.01
	0.01
	0.01
	0.01
	0
	670

	BVSP-2a
	1.00E+01
	10
	0.01
	0.01
	0.01
	0.01
	1
	970

	BVSP-2b
	1.00E+01
	10
	0.01
	0.01
	0.01
	0.01
	1
	2000

	BVSP-2c
	1.00E+01
	10
	0.01
	0.01
	0.01
	0.01
	1
	1900

	BVSP-2d
	1.00E+01
	10
	0.01
	0.01
	0.01
	0.01
	1
	3000

	BVSP-2e
	1.00E+01
	10
	0.01
	0.01
	0.01
	0.01
	1
	580

	BVSP-2f
	1.00E+01
	10
	0.01
	0.01
	0.01
	0.01
	1
	320
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REPORT SUMMARY

Twenty (20) geologic samples were submitted for preparation of targets for terrestrial
cosmogenic nuclide (TCN) surface exposure dating. Eight (8) boulder fragments were prepared
for °Be extraction, and twelve (12) bulk sediment samples were prepared for 3°Cl extraction. All
targets were shipped to the Center for Accelerator Mass Spectrometry (CAMS) at the Lawrence
Livermore National Laboratory (LLNL) for analysis of TCN ratios. A third-party laboratory,
ALS Geochemistry, was used for geochemical characterization of bulk material for 3°Cl analysis.
Reported geochemical concentrations and TCN ratios were delivered to the DRI Cosmogenic
Nuclide Facility where data reduction and age modeling (except for °Be samples) were carried
out. The following report includes information pertinent to the sample preparation procedures,
including intake, sample splitting, TCN extraction, as well as data reduction and modeling
activities and interpretations, where appropriate. We report **Cl depth profile surface exposure
ages of 7773 ka for BVSP-1 and 5474 ka for BVSP-2, under assumptions of minimal surface
erosion (<10 cm total). We note that the age for BVSP-1 should be treated as a minimum age
based on observed trends in **Cl concentration as a function of depth.

SAMPLE PREPARATION

Intake and Reporting

Twenty (20) samples were received by the DRI Cosmogenic Nuclide Facility (CNF) on
Oct. 6, 2023 (Table 1). Samples were assigned internal laboratory ID’s that are included in all
data tables presented in this report.

TABLE 1. SUMMARY OF SAMPLES PROCESSED IN THE DRI COSMOGENIC NUCLIDE

FACILITY
Field ID Lab ID (DRI) Material Target Nuclide”
BVSPla T24-016 Bulk sediment 3C1
BVSP1b T24-017 Bulk sediment 3C1
BVSPlc T24-018 Bulk sediment 3C1
BVSP1d T24-019 Bulk sediment 3C1
BVSPle T24-020 Bulk sediment 3C1
BVSP1f T24-021 Bulk sediment *Cl1
BVSP2a T24-022 Bulk sediment 3C1
BVSP2b T24-023 Bulk sediment 3C1
BVSP2¢ T24-024 Bulk sediment 3C1
BVSP2d T24-025 Bulk sediment 3C1
BVSP2e T24-026 Bulk sediment 3C1
BVSP2f T24-027 Bulk sediment *Cl1
BVN-01 T24-028 Boulder fragment Be
BVN-02 T24-029 Boulder fragment Be
BVN-03 T24-030 Boulder fragment Be

BV-1B Top T24-031 Boulder fragment Be
SHS-06 T24-032 Boulder fragment "Be
SHS-07 T24-033 Boulder fragment "Be
SHS-09 T24-034 Boulder fragment "Be
SHS-10 T24-035 Boulder fragment '“Be

*All samples were initially intended for '°Be preparation. Laboratory results indicated preference for
3°C1 due to low yields for BVSP depth profile samples.
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Crushing, splitting, and sieving

Boulder fragment samples were cleaned of dust, dirt, and debris using deionized water.
Samples were reduced to < 5-cm fragments using a mallet and a steel work surface. These were
further processed in a benchtop jaw crusher to achieve a size suitable for (< 2 mm) milling.
Samples were processed in a disc mill to extract sample materials from the 250-500 pm grain
size fraction. Discs were inspected and cleaned prior to initial milling and between milling of
each sample to minimize potential for contamination. Milled samples were sieved on a Ro-Tap
sieve stack to retain the following size fractions: <150, 150-250, and 250-500 pm.

Depth-profile samples were homogenized and split with a sample splitter to reduce the
total workable sample volume. Samples were sieved to retain the 250-500 um fraction using the
Ro-Tap sieve stack. The <150, 150-250, and >500 um size fractions were also retained in the lab.
Sieved BVSP depth-profile samples yielded insufficient material in the 250-500 um range to
proceed with '°Be sample preparation, limiting our options to either (1) incorporate grains from a
larger size fraction, or (2) pursue **Cl as an alternative method.

Laboratory tests for 3°Cl target elements were evaluated for one sample from each depth
profile using a portable x-ray fluorescence (XRF) unit to examine the potential **Cl contents
based on published production rates from Ca and K. Preliminary results indicate ~2.4-2.7 wt.%
K and ~0.4-0.7 wt. % Ca in those two samples. Assumptions of a minimum exposure age of 10
ka and a 10 g sample aliquot using sea level high latitude **Cl production rates (150 at/g K/yr
and 50 at/g Ca/yr; Marrero et al., 2016b) yields total *°Cl inventories of ~8 x 10° atoms 3°Cl in
each sample. If total Cl contents of 50-100 ppm are assumed, the resulting 3°C1/Cl ratios are
estimated to be as low as ~2-5 x 1013 atoms **Cl/atom Cl. We therefore proceeded with sample
preparation for 3°Cl, since this ratio exceeds those routinely measured in blank samples (~107!6-
10-1%) by a factor of 10-100.

Mineral separation, quartz purification, and ICP analysis of ’Be samples

Mineral separation was performed on the 250-500 pm grain size fraction of the 1°Be
samples to isolate quartz from the bulk sample. Samples were first leached in an aqua regia
solution to remove meteoric deposits on grain surfaces followed by several rinses with 18 M-
ohm DI water. Oven dried samples were fed through a Frantz magnetic barrier separator, after
being subjected to a neodymium hand magnet, to separate nonmagnetic and felsic minerals from
the bulk sample. The nonmagnetic felsic sample population was then separated according to
natural mineral density variations using a Lithium Meta-Tungstate (LMT) heavy liquid solution
with a prepared density of 2.60 g/cm?®. Density fractions (i.e., heavy and light) were collected
from the funnels and thoroughly rinsed with DI water. Quartz-rich aliquots (density >2.60 g/cm?)
were weighed and leached in a 1% HF solution to remove unwanted mineral phases and improve
overall quartz purity. Samples were placed in an ultrasonication tank for six (6) hours and left in
the HF solution overnight to ensure complete reaction of the reagent. This sonication process was
repeated for a minimum of three (3) rinse cycles, until samples appeared to consist of pure quartz
mineral grains.

Samples were rinsed with DI water and oven dried prior to splitting small 0.5-g aliquots
to test for quartz purity on an ICP-OES at the DRI CNF (Table 2). Aliquots were fully dissolved
in HF, evaporated to drive off SiFs, and redissolved in an HNO; matrix for analysis. Aluminum
concentrations were evaluated to minimize total Al that has the potential to overload the column
exchange sites during column extraction. We typically aim to reduce aliquot concentrations to
<100 ppm. This level of purity was not achieved for two samples (BV-1B Top and SHS-06). BV-
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1B Top contained a very small amount of total extracted quartz, so the Al load was not a concern
in this instance, and we proceeded with chemical treatment, as normal.

TABLE 2. RESULTS OF QUARTZ PURITY TESTS FOR '"Be SAMPLES

Field ID Lab ID Aliquot Mass Solution Mass Solution Conc. Aliquot Conc.”
[g] [mL] [ppm Al] [ppm Al]
BVN-01 T24-028 0.4956 12.1429 2.1760 53.32
BVN-02 T24-029 0.5081 12.0102 0.0619 1.46
BVN-03 T24-030 0.5116 12.1072 1.8903 44.73
BV-1B Top T24-031 0.4063 12.0926 17.0287 506.82
SHS-06 T24-032 0.5001 12.0526 4.6497 112.06
SHS-07 T24-033 0.4982 12.0470 3.6462 88.17
SHS-09 T24-034 0.5040 12.1221 2.9964 72.07
SHS-10 T24-035 0.5069 12.1211 0.0923 221

*Al concentrations exceeding 100-150 ppm will likely overload ion exchange columns for standard 20 g
sample masses. Sample sizes are reduced and/or split among several columns to avoid overload.

Chemical treatment of 1°’Be samples

Quartz dissolution and procedures for extraction of 1°Be follow procedures outlined by
Ditchburn and Whitehead (1994), and modified by Stone (2001), and are summarized below.
Sample aliquots were spiked with a phenakite-derived *Be spike solution (JLA2015). JLA2015
has very low background levels of °Be (1’Be/’Be ratio of 3.29 + 1.10 x 107!¢) and a Be
concentration of 1,034 ppm. Sample and spike masses used during processing are provided in
Table 3.

Samples were dissolved in HF overnight on a hotplate and were evaporated following
complete dissolution to drive off SiFs. Samples were then dissolved in a HCI matrix for anion
column chemistry. We use Bio-Rad 1-X8 analytical grade anion exchange resin with 200-400
mesh in chloride form to elute Al and Be through the column and remove Fe. Samples were then
converted to sulfide form, via addition of H>SOj4, for cation column exchange and isolation of Be
from Al and Ti using Bio-Rad AG 50W-X8 analytical grade cation exchange resin with 200-400
mesh in hydrogen form.

Be aliquots were treated with a 1:1 NH4OH solution to achieve a solution pH of 8 to
precipitate BeOH. The precipitate was transferred to quartz vials that were placed on a hotplate
overnight to dry down. Vials were then placed in a muffle furnace and heated to 950 °C for 1
hour to convert to BeO. Once cooled, the samples were packed into stainless steel cathodes using
a niobium powder mixed at a volumetric ratio of 3:2 with the BeO sample. Cathodes were then
sealed and shipped to LLNL CAMS for analysis.

TABLE 3. SAMPLE AND SPIKE MASSES USED FOR '"Be SAMPLE PREPARATION

Field ID Lab ID Sample mass Spike solution mass Be mass
[g] [g] [ug Be]
BVN-01 T24-028 19.7073 0.2660 275
BVN-02 T24-029 20.3334 0.2652 274
BVN-03 T24-030 20.0104 0.2654 274
BV-1B Top T24-031 3.0665 0.2661 275
SHS-06 T24-032 20.0571 0.2662 275
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TABLE 3. SAMPLE AND SPIKE MASSES USED FOR '"Be SAMPLE PREPARATION

Field ID Lab ID Sample mass Spike solution mass ’Be mass
[g] [g] [ug Be]
SHS-07 T24-033 20.0079 0.2661 275
SHS-09 T24-034 19.8290 0.2664 275
SHS-10 T24-035 20.0490 0.2658 275
- BL-26" - 0.2655 275
- UVM-A-20" - 1.0687 254

"BL-26 is a process blank sample that contains only spike solution. Process blanks are treated as
geological samples once they are spiked to assess background levels of '’Be associated with processing
techniques and use of reagents.

"UVM-A-20 is a reference standard (summarized in Corbett et al., 2024) that has been well
characterized in terms of both its '°Be/’Be ratio (1.43 £ 0.02 x 10™"*) and solution concentration (232.6
0.3 ppm).

Chemical procedures used for 3°Cl extraction

We follow modified versions of procedures described in Stone et al. (1996) and in
Marrero (2012) for 3°Cl extraction from silicate minerals. The 250-500 pum fraction was first
leached in a HNOj3 solution to remove meteoric Cl and other coatings, followed by a weak
NaOH rinse. Samples were then rinsed thoroughly with DI water and oven dried. Three aliquots
were split to obtain separate samples for (1) 3*Cl analysis by AMS, (2) total Cl analysis by
isotope dilution (ID) AMS, and (3) geochemical analysis by combined XRF and ICP-MS. 3¢C1
aliquots (~10 g; Table 4) were spiked with a dead-Cl (i.e., lacking appreciable 3*Cl) NaCl
solution to bulk up the final sample yield. Samples were dissolved in a solution containing HF
and HNO:s on a hot plate. Once dissolved, ~10 mL of 10 ppm AgNOs solution was added to
precipitate AgCl. Sample tubes were centrifuged, the supernatant decanted, and AgCl was
redissolved using NH4OH. This process was repeated in two additional rounds of reprecipitation
and dissolution to improve the AgCl purity. Samples were then treated with a solution
supersaturated with BaNOs and left in a dark, covered environment for ~1 week to precipitate 3°S
as BaSQO4. Samples were then filtered to remove the BaSO4 and were reprecipitated, centrifuged,
and oven dried as small AgCl pucks for submission to the CAMS facility.

TABLE 4. SAMPLE AND SPIKE MASSES USED FOR **Cl SAMPLES

Field ID Lab ID Sample Spike soln mass” HF added HNO;added CI spike mass
mass
[e] [e] [mL] [mL] [ug C1]
BVSPla T24-016 10.0262 0.2182 50 15 2218
BVSPIb T24-017 10.0569 0.2171 50 15 2207
BVSPlc T24-018 10.0342 0.2174 50 15 2210
BVSP1d T24-019 10.0607 0.2153 50 15 2189
BVSPle T24-020 10.2040 0.2181 50 15 2217
BVSPIf T24-021 10.0697 0.2159 50 15 2195
BVSP2a T24-022 9.1183 0.2150 50 15 2186
BVSP2b T24-023 5.7011 0.2127 50 15 2163
BVSP2¢ T24-024 10.2020 0.2126 50 15 2162
BVSP2d T24-025 10.0409 0.2131 50 15 2167
BVSP2e T24-026 10.0456 0.2125 50 15 2161
BVSP2f T24-027 10.1991 0.2128 50 15 2164

5
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TABLE 4. SAMPLE AND SPIKE MASSES USED FOR **Cl SAMPLES

Field ID Lab ID Sample Spike soln mass” HF added HNO; added ClI spike mass
mass
(2] [g] [mL] [mL] [ug CIJ
- BL-BVSP2' - 0.2170 50 15 2206
- CoFsp-N-1° 10.0460 0.2182 50 15 2172

*Spike solution concentration is 10.1672 mg Cl/g solution.

TBL-BVSP2 is a process blank to assess background levels of **Cl during processing.
SCoFsp-N-1 is a geological reference standard used to assess the overall accuracy of sample
preparation.

ID aliquots were treated in a similar manner as the 3°Cl samples, except that the samples
volumes, spike materials, and final purification steps deviated to accommodate the use of smaller
spike masses. Small sample aliquots (~2 g; Table 5) were spiked with a **Cl-enriched mixed
spike solution, characterized by a 3>Cl/*’Cl ratio of 14.9150 and a solution concentration of
1.2938 mg Cl/g solution. AgCl was precipitated by addition of AgNQO3s. Samples were
immediately dried down in test tubes for submission to CAMS for AMS measurement. Three
different batches of ID aliquots were prepared during ID sample preparation due to loss of target
material in early attempts. We notably ignored the *°S purification step and used additional spike
(~600 pg vs 250 pg) in the final preparation batch compared to previous attempts to yield
acceptable results.

TABLE 5. SAMPLE AND SPIKE MASSES USED FOR ISOTOPE DILUTION SAMPLES

Field ID Lab ID Sample Spike soln mass” HF added HNO; added Cl spike
mass mass

] ] [mL] [mL] [ug CI]
BVSPla T24-016 2.1471 0.5014 8 20 649
BVSPIb T24-017 2.1268 0.4980 8 20 644
BVSPIc T24-018 2.6880 0.5030 8 20 651
BVSP1d T24-019 2.1041 0.5012 8 20 648
BVSPle T24-020 2.0937 0.4991 8 20 646
BVSPIf T24-021 2.1706 0.5017 8 20 649
BVSP2a T24-022 2.2342 0.5009 8 20 648
BVSP2b T24-023 2.0522 0.5027 8 20 650
BVSP2c T24-024 2.0353 0.5098 8 20 660
BVSP2d T24-025 2.1903 0.5019 8 20 649
BVSP2e¢ T24-026 2.1966 0.5020 8 20 649
BVSP2f T24-027 2.1701 0.5003 8 20 647
- BL-BVSP1' - 0.5025 8 20 650
- CoFsp-N-1° 2.0709 0.5010 8 20 648

*Spike solution concentration is 1.2938 mg Cl/g solution.

TBL-BVSPI is a process blank used to assess the background **C1/*’Cl ratio during processing.
SCoFSP-N-1 is a geological reference standard used to assess the overall accuracy of sample
preparation.
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AMS ANALYSIS

Results from AMS analysis are presented in Table 6 for 1°Be samples and in Tables 7 and
8 for ¢Cl samples. Reprecipitation of ID samples was performed by Alan Hidy at CAMS to
facilitate sample handling and cathode packing due to very small sample volumes. Samples were
dissolved in NH4OH and were reprecipitated in a Br matrix to achieve larger yields. Excel
spreadsheets delivered by LLNL CAMS are supplied as Supplemental Files to this report for
reference to raw data.

THIRD PARTY GEOCHEMICAL ANALYSIS

Geochemical analyses were performed on *°Cl aliquots to characterize target elemental
concentrations that present potential pathways for **Cl production. Sample aliquots (~15 g) were
powdered to pass the no. 200 sieve and were shipped to ALS Geochemistry Reno for analysis.
Major elemental analyses were performed on an XRF spectrometer and trace elements were
analyzed on an ICP-OES. These analyses were performed as part of the CCP-PKGO1 complete
characterization package offered by ALS Geochemistry. An additional package (B-ICP41) was
also requested for analysis of boron (B) separately because the flux material used for sample
digestion in the standard methods consists of a B matrix which precludes accurate reading of B
from the samples. The results from the geochemical analysis are provided as a supplemental
Excel spreadsheet with this report.

TABLE 6. SUMMARY OF '“Be/Be RATIOS

Field ID Lab ID CAMS Be number Be ratio” Be ratio uncert.
[-] [-]

BVN-01 T24-028 BE55830 7.143E-12 4 482E-14
BVN-02 T24-029 BE55831 2.347E-12 2.334E-14
BVN-03 T24-030 BE55832 2.445E-12 2.364E-14
BV-1B Top T24-031 BE55833 1.094E-13 2.347E-15
SHS-06 T24-032 BE55834 3.710E-12 3.639E-14
SHS-07 T24-033 BE55835 8.063E-12 4.833E-14
SHS-09 T24-034 BE55836 5.095E-12 3.803E-14
SHS-10 T24-035 BE55837 4236E-12 3.957E-14
- BL-26" BE55838 8.450E-16 1.690E-16
- UVM-A-208 BE55839 1.456E-13 2.702E-15

"Ratios are reported against 07KNSTD3110, which has a '°Be/’Be ratio of 2.85 x 102,

"BL-26 is a process blank sample that contains only spike solution. Process blanks are treated as
geological samples once they are spiked to assess background levels of '’Be associated with processing
techniques and use of reagents.

SUVM-A-20 is a reference standard (summarized in Corbett et al., 2024) that has been well
characterized in terms of both its '°Be/’Be ratio (1.43 £+ 0.02 x 10""%) and solution concentration (232.6
+ 0.3 ppm).
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TABLE 7. SAMPLE AND SPIKE MASSES USED FOR **Cl SAMPLES

Field ID Lab ID CAMS CL Number 3CI/Cl ratio” 3°Cl/C1 ratio uncert.
[-] [-]
BVSPla T24-016 CL17104 3.067E-13 6.70E-15
BVSP1b T24-017 CL17105 3.055E-13 5.90E-15
BVSPlc T24-018 CL17106 3.443E-13 6.64E-15
BVSP1d T24-019 CL17108 3.087E-13 5.95E-15
BVSPle T24-020 CL17109 2.148E-13 4.14E-15
BVSP1f T24-021 CL17110 1.683E-13 4 44E-15
BVSP2a T24-022 CL17111 2.219E-13 4.37E-15
BVSP2b T24-023 CL17112 1.584E-13 3.01E-15
BVSP2¢ T24-024 CL17113 2.528E-13 4.78E-15
BVSP2d T24-025 CL17115 2.400E-13 4.53E-15
BVSP2e T24-026 CL17116 2.037E-13 3.84E-15
BVSP2f T24-027 CL17117 1.682E-13 3.18E-15
- BL-BVSP27 CL17118 7.960E-16 2.34E-16
- COFSp-N-]§ CL17119 5.730E-13 1.02E-14

"Ratios are reported against KNSTD1600, which has a **Cl/Cl ratio of 1.60 x 102,

TBL-BVSP2 is a process blank to assess background levels of **Cl during processing.

SCoFsp-N-1 is a geological reference standard used to assess the overall accuracy of sample preparation
(Mechernich et al., 2019). The consensus *°Cl concentration for CoFsp at the 95% confidence interval

is 2.93 £ 0.07 at *°Cl/g (Mechernich et al., 2019).

TABLE 8. SAMPLE AND SPIKE MASSES USED FOR ISOTOPE DILUTION SAMPLES

Field ID Lab ID CAMS CL Number 35C1A7Cl ratio” 3C1A7Cl ratio uncert.
[-] [-]
BVSPla T24-016 CL17246 12.261 0.00237
BVSP1b T24-017 CL17247 12.325 0.00925
BVSPlc T24-018 CL17248 11.733 0.00167
BVSP1d T24-019 CL17249 12.707 0.00105
BVSPle T24-020 CL17250 13.206 0.00296
BVSP1f T24-021 CL17251 13.334 0.00633
BVSP2a T24-022 CL17252 12.633 0.00448
BVSP2b T24-023 CL17253 11.767 0.00146
BVSP2¢ T24-024 CL17254 11.591 0.00170
BVSP2d T24-025 CL17255 10.533 0.00169
BVSP2e T24-026 CL17256 10.236 0.00206
BVSP2f T24-027 CL17257 10.820 0.00139
- BL-BVSP1' CL17258 15.077 0.00293
- COFSp-N-]§ CL17259 9.6170 0.00527

“Ratios are reported against a 50 ug TraceCert standard.

TBL-BVSPI is a process blank used to assess the background **C1/*’Cl ratio during processing.
Expected ratio is 14.9150.

SCoFSP-N-1 is a geological reference standard used to assess the overall accuracy of sample
preparation.
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Data Reduction

Data were reduced by combining laboratory sample and spike masses with the resulting
TCN ratios and associated uncertainties provided by CAMS. Data reduction calculations are
included as separate Excel spreadsheets with this report. Resulting TCN concentrations and
uncertainties are also summarized in Tables 9 and 10 below. The geological standard used for
19Be samples yielded a ratio of 1.46 + 0.03 x 10713 (Table 6), a value that falls within uncertainty
of the stated ratio (1.43 + 0.02 x 10!3). The result indicates a high confidence in measured and
blank-corrected samples.

TABLE 9. COMPUTED '’Be CONCENTRATIONS AND UNCERTAINTIES

Sample ID Lab ID “Be conc. “Be conc. uncert.
[at/g] [at/g]

BVN-01 T24-028 6.66E+06 4.18E+04
BVN-02 T24-029 2.11E+06 2.10E+04
BVN-03 T24-030 2.24E+06 2.16E+04

BV-1B Top T24-031 6.51E+05 1.41E+04
SHS-06 T24-032 3 40E+06 3.33E+04
SHS-07 T24-033 7.40E+06 4 44E+04
SHS-09 T24-034 4.72E+06 3.53E+04
SHS-10 T24-035 3 .88E+06 3.63E+04

The geological standard used for 3*C1 samples yielded a blank-corrected total Cl
concentration of 64.0 £ 1.3 ppm while the consensus value of CoFsp is 79.0 £ 6.8 ppm, placing
the measured value outside of the 1-sigma uncertainty range. Despite this difference, ranges of
reported total Cl concentrations from interlaboratory comparisons span values from 53-96 ppm,
resulting in a measured value that is in line with reported values. The resulting **CI concentration
for CoFsp was 2.73 + 0.05 x 10° at/g, and is similarly slightly lower than the 1-sigma consensus
value for CoFsp (2.93 + 0.07 at/g), but is acceptable given the relatively large range in reported
concentrations (Mechernich et al., 2019).

TABLE 10. COMPUTED C1 AND **Cl1 CONCENTRATIONS WITH UNCERTAINTIES

Sample ID Lab ID Total CI Total Cl uncert *%ClI conc. 3%CI conc. uncert.
[ppm] [ppm] [at/g] [at/g]
BVSP-1a T24-016 24.0 0.5 1.30E+06 2.71E+04
BVSP-1b T24-017 23.0 0.7 1.28E+06 2.46E+04
BVSP-1c T24-018 29.2 0.6 1.48E+06 2.85E+04
BVSP-1d T24-019 17.8 0.4 1.24E+06 2.40E+04
BVSP-1e T24-020 12.8 0.3 8.49E+05 1.64E+04
BVSP-1f T24-021 11.5 0.5 6.56E+05 1.09E+04
BVSP-2a T24-022 20.7 0.5 1.02E+06 1.99E+04
BVSP-2b T24-023 42.6 0.8 1.16E+06 2.21E+04
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TABLE 10. COMPUTED C1 AND **C1 CONCENTRATIONS WITH UNCERTAINTIES

Sample ID Lab ID Total CI Total Cl uncert *%ClI conc. 3%CI conc. uncert.
[ppm] [ppm] [at/g] [at/g]
BVSP-2¢ T24-024 32.8 0.7 1.06E+06 2.00E+04
BVSP-2d T24-025 46.2 0.9 1.07E+06 2.03E+04
BVSP-2¢ T24-026 53.1 1.1 9.35E+05 1.77E+04
BVSP-2f T24-027 40.9 0.8 7.28E+05 1.38E+04
- COFSp-N-l* 64.0 1.3 2.73E+06 4.86E+04

“The consensus value of total C1 for CoFsp at the 95% confidence interval is 73.9 + 6.8 ug/g, while the
*°Cl concentration is 2.93 + 0.07 at/g (Mechernich et al., 2019).

EXPOSURE AGE MODELING

36C1 depth-profile exposure ages were modeled using the CRONUScalc model (Marrero
et al., 2016a). The Matlab code used to produce model outputs was modified slightly to enable
greater control over outputs and graphics, but the underlying code is the same. Parameter value
ranges for a priori exposure age, erosion rate, and inheritance time were iteratively tested during
the modeling exercise until an acceptable (or permissible) range was achieved. Model outputs
can only be interpreted insofar as the assumptions can be validated from field observations.
Therefore, the modeling exercise performed here only considers assumptions based on
observations of laboratory derived information and other information communicated via email
with the Pls.

Because there are likely many non-unique solutions for exposure age, given large
allowable ranges in input parameter ranges, the principal assumption made in this modeling
exercise is that samples were collected from stable geomorphic surfaces that have experienced
minimal surface disturbances or erosion throughout their duration. Estimated ages for BVSP-1
and BVSP-2 likely fall in the range of 50-150 ka, according to early communication with the PIs.
As such, total permissible erosion in the model should ideally be within 10 cm and should
therefore not exceed 0.7-2.0 mm/kyr (0.12-0.35 g/cm?*/kyr, assuming a uniform bulk density of
1.75 g/cm?). Therefore, all models are constrained within an erosion rate that ranges from 0-0.5
g/cm?/kyr. This reduces the solution space over which exposure time and inherited concentration
can be solved, simplifying the problem.

TABLE 11. MAXIMUM A PRIORI PARAMETER (MAP) RESULTS

Profile ID Age Erosion rate’ Inheritance
[ka] [mm/kyr] [kyr]
BVSP-1' 77%3 0*0-57 38192
BVSP-2 5474 0*183 39118

*Erosion rates are converted from units of mass depth (g/cm®/kyr) to depth (mm/kyr) using uniform bulk
density of 1.75 g/cm®. MAP solutions of zero are reported with a 2-sigma uncertainty in the positive
direction to show maximum erosion indicated by the model without.
"The BVSP-1 profile shows evidence of possible surface disturbance. Resulting ages should be
considered minimum constraints with current available information.
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Figure 1. Depth profiles showing **Cl concentrations and uncertainties normalized to sample
compositions, also shown with MAP model solutions. Depths are in units of mass depth. Assumed
uniform depth distribution of 1.75 g/cm’ for material bulk densities enable conversion to units of
length.

Figure 1 shows the best-fit profiles for both sample sets, which result in constrained ages
and inherited *°Cl inventories, within a 68% confidence interval, that correspond to 76-82 ka and
36.5-38.5 ka, respectively for BVSP-1, while those for BVSP-2 are 52-58 ka and 37.5-40.5 ka.
Note that the 3°Cl concentrations plotted in Figure 1 represent concentrations that are normalized
to account for variation in sample composition as a function of depth. Both solutions yield best-
fit erosion rates of <0.5 g/cm*kyr. The resulting maximum a-posterior (MAP) solutions are
provided in Table 11.

There are notable misfits between the measured (normalized) 3°Cl concentrations from
BVSP-1 compared with the best fit modeled depth profile that should be addressed before any
final reporting of profile ages. The sampled profile indicates a gentle increase in 3°Cl as a
function of increasing depth below surface from 0-100 g/cm? (~0-57 cm). *°Cl concentrations
reflect maximum values between 100-150 g/cm? (~57-86 c¢m), then decrease in an exponential
fashion, as expected. As such, the soil characteristics of the sampled BVSP-1 profile should be
re-evaluated for any indication of possible disturbance that would result in mixing of the upper
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50-80 cm of the profile (e.g., burrowing, channel-cutting and refilling, etc.). As a result, the
BVSP-1 model results likely reflect a minimum age constraint for the original surface.

The reported MAP solutions for BVSP-2 yield a depth profile that closely matches that of
the normalized **Cl concentrations of measured samples, with the exception of BVSP-2¢ which
deviates towards concentrations slightly higher than the remaining samples in the profile.
Despite this, the reported MAP solutions are likely representative of this sample set.

The MAP solution space for both depth profiles is shown in Figure 2, and indicates a
reasonable lack of the dependence of age on the remaining parameters. Results from BVSP-2 are
more tightly constrained than those of BVSP-1. Similarly, the probability distributions with 68%
confidence intervals and mean Bayesian solutions are shown in Figure 3 and indicate good
correspondence between the MAP and mean Bayesian solution for age and inheritance.
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Figure 2. Solution spaces with MAP solutions and 95% and 68% confidence intervals associated
with exposure duration, erosion rate, and inheritance for BVSP-1 (top) and BVSP-2 (bottom).
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122-
160

Depth | Horizon Color Structure | Gravel | Consistence | Texture Clay Boundaries Notes
(cm) % (wet, moist, films
dry)
0-6 Av 2.5y3/3 few med <10 non sticky silt nil clear, many vf pores, common f
drk olive sbk non plastic, v | loam to wavy roots
brn friable, loam
weakly
coherent
6-22 AB/Bw 10yr 4/3 common <10 non sticky, sandy nil clear, trace crs-med roots, trace vf
yellow brn f-med non plastic, loam wavy roots
sbk friable,
slightly hard
22-40 Btb 2.5y5/41t | Common | 10-25 slightly silty common abrupt, trace vf pores, trace med roots
olive brn f-med sticky, clay ped wavy
sbk slightly loam to faces &
plastic, firm, sandy pores
slightly hard loam
40-82 Bklb 2.5y4/41t | common 10-25 slightly loamy common | gradual to thick CaCO? coatings on all
olive brn med pl sticky, sand ped diffuse, sides of clasts, matrix well
slightly faces, wavy cemented by CaCO3, trace v
plastic, very pores, & roots
firm, very bridges
hard
82- Bk2b 2.5y 6/4 few f 25-50 non sticky, loamy nil clear, matrix mod cemented by
122 olive abk non plastic, sand wavy CaCO?3, no roots, no pores
yellow firm, hard
Cb It tan sg 50-75 sand nil bedded subang gravel, beds 2-

6 cm thick





