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Stable Isotope Analysis − Calibration, Accuracy, and Precision
Carbon and nitrogen isotopic and elemental compositions were determined using a Nu Horizon continuous flow isotope ratio mass spectrometer. Sample measurements were calibrated relative to VPDB (13C) and AIR (15N) using USGS40 and USGS66 or USGS41a (S3 Table [1, 2, 3]). 
S3 Table. Standard reference materials used for calibration of 13C relative to VPDB and 15N relative to AIR.
	Standard
	Material
	Accepted 13C 
(‰, VPDB)
	Accepted 15N 
(‰, AIR)

	USGS40
	Glutamic Acid
	−26.39±0.04
	−4.52±0.06

	USGS41a
	Glutamic Acid
	+36.55±0.08
	+47.55±0.15

	USGS66
	Glycine
	−0.67±0.04
	+40.83±0.06



The following standards were used to monitor accuracy and precision (S4 Table). The isotopic compositions for the internal keratin standard represent long-term averages.
 
S4 Table. Standard reference materials used to monitor internal accuracy and precision.
	Standard
	Material
	Mean 13C 
(‰, VPDB)
	Mean 15N 
(‰, AIR)

	SRM−1
	Caribou bone collagen
	−19.39±0.08
	+1.82±0.10

	SRM−2
	Walrus bone collagen
	−14.81±0.06
	+15.60±0.11

	SRM−4
	Gluten
	−26.76±0.08
	+5.25±0.11

	SRM−14
	Polar bear bone collagen
	−13.67±0.07
	+21.60±0.15

	Casein
	Casein
	−26.98±0.13
	+5.94±0.08



S5 Table summarizes the mean and standard deviation of carbon and nitrogen isotopic compositions for all check standards, as well as the standard deviation for all calibration standards – the mean of the calibration standard for an individual run is predetermined to calibrate the data.

 


S5 Table. Mean and standard deviation of check and calibration standards for all analytical sessions containing data presented in this paper. Note that means for calibration standards are not presented as they are pre-determined to be equal to the known value. 

	Run ID
	Standard
	n
	δ13C (‰, VPDB)
	δ15N (‰, AIR)

	17-03
	USGS40
	3
	
	±
	0.02
	
	±
	0.11

	17-04
	USGS40
	7
	
	±
	0.08
	
	±
	0.11

	17-06a
	USGS40
	3
	
	±
	0.03
	
	±
	0.32

	17-06b
	USGS40
	7
	
	±
	0.05
	
	±
	0.49

	18-01
	USGS40
	3
	
	±
	0.04
	
	±
	0.06

	17-03
	USGS66
	4
	
	±
	0.06
	
	±
	0.28

	17-04
	USGS66
	6
	
	±
	0.07
	
	±
	0.14

	17-06a
	USGS66
	4
	
	±
	0.08
	
	±
	0.09

	17-06b
	USGS66
	3
	
	±
	0.04
	
	±
	0.19

	18-01
	USGS41a
	4
	
	±
	0.05
	
	±
	0.05

	17-06b
	Casein
	2
	−27.23
	±
	0.02
	+6.13
	±
	0.04

	18-01
	SRM-1
	4
	−19.34
	±
	0.08
	+1.82
	±
	0.10

	17-03
	SRM-14
	4
	−13.63
	±
	0.07
	+21.50
	±
	0.19

	17-04
	SRM-14
	4
	−13.67
	±
	0.12
	+21.37
	±
	0.04

	17-06a
	SRM-14
	4
	−13.61
	±
	0.06
	+21.47
	±
	0.19

	17-06b
	SRM-14
	2
	−13.60
	±
	0.06
	+21.70
	±
	0.09

	18-01
	SRM-14
	3
	−13.65
	±
	0.04
	+21.50
	±
	0.09

	17-03
	SRM-2
	4
	−14.76
	±
	0.03
	+15.64
	±
	0.23

	17-04
	SRM-2
	4
	−14.77
	±
	0.07
	+15.41
	±
	0.06

	17-06a
	SRM-2
	4
	−14.76
	±
	0.05
	+15.58
	±
	0.05

	17-06b
	SRM-2
	2
	−14.90
	±
	0.01
	+15.43
	±
	0.14

	18-01
	SRM-2
	4
	−14.68
	±
	0.04
	+15.45
	±
	0.13

	17-03
	SRM-4
	3
	−26.74
	±
	0.03
	+5.32
	±
	0.12

	17-04
	SRM-4
	2
	−26.81
	±
	0.05
	+5.20
	±
	0.14

	17-06a
	SRM-4
	5
	−26.78
	±
	0.04
	+5.30
	±
	0.20



Nineteen samples were analyzed in duplicate. The pooled standard deviation for the duplicate pairs was ±0.19 ‰ for δ13C and 0.17 ‰ for δ15N. 

Analytical Uncertainty
Standard uncertainty was calculated using the method present by Szpak et al. [4], which largely follows Magnusson et al.’s [5] approach. Standard uncertainty was determined to be ±0.19 ‰ for δ13C and ±0.28 ‰ for δ15N. 


Textile Sample Integrity

For comparative purposes, we have reproduced the data from DeNiro’s [6] paper about collagen sample integrity (S1 and S2 Figs). 
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S1 Figure. Carbon and nitrogen isotopic compositions of bone collagen from ancient terrestrial herbivores (mammals). Samples are colored according to their atomic C:N ratios. Figure was produced using DeNiro’s data in Table 1 [6].
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S2 Figure. Carbon and nitrogen isotopic compositions of bone collagen from ancient marine mammals. Samples are colored according to their atomic C:N ratios. Figure was produced using DeNiro’s data in Table 1 [6].
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