Supplementary Information：
Retrospective isotope analysis of ancient remains to distinguish between tamed and wild animals
Jun Matsubayashi1,2 *, Takumi Tsutaya1,3 and Takao Sato4

1Department of Biogeochemistry, Japan Agency for Marine-Earth Science and Technology, 2-15 Natsushima-Cho, Yokosuka, Kanagawa, 237-0061 Japan
2Faculty of Marine Science and Technology, Fukui Prefectural University, 1-1 Gakuen-cho, Obama, Fukui 917-0003, Japan
3Research Center for Integrative Evolutionary Science, The Graduate University for Advanced Studies (SOKENDAI), Shonan Village, Hayama, Kanagawa, 240-0193, Japan
4Department of Archaeology and Ethnology, Faculty of Letters, Keio University, 2-15-45 Mita, Minato-ku, Tokyo, 108-8345 Japan

*Corresponding author: Jun Matsubayashi
Address: Department of Biogeochemistry, Japan Agency for Marine-Earth Science and Technology, 2-15 Natsushima-Cho, Yokosuka, Kanagawa, 237-0061 Japan
E-mail: matsu-jun@jamstec.go.jp

29

	ID
	Species name
	Femoral section No.
	C%
	N%
	C/N
	δ13C (‰)
	δ15N (‰)
	SD (δ13C)
	SD (δ15N)

	Nijibetsu-01
	Brown bear (Ursus arctos)
	1
	30.99 
	10.30 
	3.51 
	-19.9 
	6.3 
	0.09
	0.25

	
	
	2
	23.19 
	7.43 
	3.64 
	-18.0 
	10.1 
	0.09
	0.25

	
	
	3
	31.94 
	10.90 
	3.42 
	-17.4 
	10.6 
	0.09
	0.25

	
	
	4
	39.88 
	14.05 
	3.31 
	-18.3 
	8.8 
	0.09
	0.25

	
	
	5
	38.14 
	13.53 
	3.29 
	-19.3 
	7.0 
	0.09
	0.25

	
	
	6
	36.91 
	13.28 
	3.24 
	-19.6 
	6.7 
	0.09
	0.25

	
	
	7
	37.32 
	13.44 
	3.24 
	-19.8 
	6.9 
	0.09
	0.25

	
	
	8
	38.36 
	13.82 
	3.24 
	-20.0 
	7.1 
	0.09
	0.25

	
	
	9
	39.35 
	14.07 
	3.26 
	-20.4 
	7.1 
	0.09
	0.25

	
	
	10
	36.96 
	12.97 
	3.32 
	-20.2 
	8.1 
	0.09
	0.25

	Nijibetsu-02
	Brown bear (Ursus arctos)
	1
	29.98 
	10.02 
	3.49 
	-21.6 
	5.9 
	0.09
	0.25

	
	
	2
	34.81 
	12.19 
	3.33 
	-20.6 
	5.9 
	0.09
	0.25

	
	
	3
	39.67 
	14.20 
	3.26 
	-20.1 
	6.1 
	0.09
	0.25

	
	
	4
	39.78 
	14.29 
	3.25 
	-19.6 
	7.2 
	0.09
	0.25

	
	
	5
	37.91 
	13.66 
	3.24 
	-18.6 
	9.6 
	0.09
	0.25

	
	
	6
	39.62 
	14.32 
	3.23 
	-17.4 
	11.6 
	0.09
	0.25

	
	
	7
	38.37 
	13.81 
	3.24 
	-17.6 
	11.3 
	0.09
	0.25

	
	
	8
	34.90 
	12.26 
	3.32 
	-19.3 
	8.7 
	0.09
	0.25

	
	
	9
	32.17 
	10.93 
	3.43 
	-20.6 
	6.3 
	0.09
	0.25

	
	
	10
	27.97 
	8.86 
	3.68 
	-21.8 
	5.4 
	0.09
	0.25

	Nijibetsu-03
	Brown bear (Ursus arctos)
	1
	29.78 
	9.87 
	3.52 
	-19.1 
	11.9 
	0.09
	0.25

	
	
	2
	20.68 
	6.60 
	3.65 
	-19.8 
	10.9 
	0.09
	0.25

	
	
	3
	22.52 
	7.45 
	3.53 
	-19.1 
	12.2 
	0.09
	0.25

	
	
	4
	31.17 
	10.71 
	3.40 
	-18.0 
	13.0 
	0.09
	0.25

	
	
	5
	33.08 
	11.54 
	3.34 
	-16.1 
	14.5 
	0.09
	0.25

	
	
	6
	34.38 
	12.01 
	3.34 
	-14.5 
	15.9 
	0.09
	0.25

	
	
	7
	32.32 
	11.19 
	3.37 
	-14.8 
	15.2 
	0.09
	0.25

	
	
	8
	27.14 
	8.97 
	3.53 
	-15.8 
	13.9 
	0.09
	0.25

	
	
	9
	23.58 
	7.63 
	3.60 
	-17.2 
	13.0 
	0.09
	0.25

	
	
	10
	21.50 
	6.67 
	3.76 
	-17.4 
	12.5 
	0.09
	0.25

	Nijibetsu-04
	Brown bear (Ursus arctos)
	1
	30.36 
	10.17 
	3.48 
	-21.5 
	5.2 
	0.03
	0.25

	
	
	2
	38.08 
	13.69 
	3.24 
	-20.8 
	5.4 
	0.03
	0.25

	
	
	3
	39.67 
	14.34 
	3.23 
	-19.9 
	6.3 
	0.03
	0.25

	
	
	4
	39.14 
	14.23 
	3.21 
	-19.1 
	7.5 
	0.03
	0.25

	
	
	5
	38.79 
	13.89 
	3.26 
	-17.6 
	9.6 
	0.03
	0.25

	
	
	6
	37.78 
	13.65 
	3.23 
	-14.7 
	13.9 
	0.03
	0.25

	
	
	7
	36.27 
	12.67 
	3.34 
	-14.9 
	13.8 
	0.03
	0.25

	
	
	8
	31.06 
	10.52 
	3.44 
	-19.0 
	8.7 
	0.03
	0.25

	
	
	9
	29.12 
	9.63 
	3.53 
	-20.0 
	6.7 
	0.03
	0.25

	
	
	10
	23.73 
	7.70 
	3.60 
	-18.8 
	8.0 
	0.03
	0.25

	Nijibetsu-05
	Brown bear (Ursus arctos)
	1
	27.52 
	9.34 
	3.44 
	-17.4 
	11.6 
	0.03
	0.25

	
	
	2
	27.45 
	9.39 
	3.41 
	-17.4 
	11.7 
	0.03
	0.25

	
	
	3
	31.74 
	10.80 
	3.43 
	-16.3 
	13.5 
	0.03
	0.25

	
	
	4
	35.91 
	12.67 
	3.31 
	-15.4 
	14.5 
	0.03
	0.25

	
	
	5
	35.05 
	12.40 
	3.30 
	-15.3 
	14.8 
	0.03
	0.25

	
	
	6
	36.85 
	12.83 
	3.35 
	-15.6 
	13.7 
	0.03
	0.25

	
	
	7
	35.73 
	12.49 
	3.34 
	-15.5 
	13.8 
	0.03
	0.25

	
	
	8
	33.10 
	11.34 
	3.40 
	-15.6 
	13.6 
	0.03
	0.25

	
	
	9
	30.95 
	10.29 
	3.51 
	-15.9 
	13.3 
	0.03
	0.25

	
	
	10
	24.62 
	7.81 
	3.68 
	-16.3 
	13.3 
	0.03
	0.25

	Nijibetsu-06
	Brown bear (Ursus arctos)
	1
	20.06 
	5.99 
	3.91 
	-21.8 
	6.5 
	0.09
	0.25

	
	
	2
	19.13 
	6.07 
	3.68 
	-21.3 
	6.9 
	0.09
	0.25

	
	
	3
	23.98 
	7.97 
	3.51 
	-21.3 
	6.9 
	0.09
	0.25

	
	
	4
	24.26 
	8.25 
	3.43 
	-21.0 
	7.1 
	0.09
	0.25

	
	
	5
	26.99 
	9.24 
	3.41 
	-21.0 
	6.8 
	0.09
	0.25

	
	
	6
	28.29 
	9.64 
	3.42 
	-21.8 
	5.3 
	0.09
	0.25

	
	
	7
	26.97 
	9.07 
	3.47 
	-22.3 
	4.2 
	0.09
	0.25

	
	
	8
	25.03 
	8.26 
	3.54 
	-21.3 
	4.9 
	0.09
	0.25

	
	
	9
	25.00 
	8.20 
	3.56 
	-20.5 
	5.6 
	0.09
	0.25

	
	
	10
	20.91 
	6.58 
	3.71 
	-21.0 
	5.1 
	0.09
	0.25

	Nijibetsu-07
	Brown bear (Ursus arctos)
	1
	33.96 
	11.85 
	3.34 
	-20.3 
	6.0 
	0.09
	0.25

	
	
	2
	18.35 
	5.81 
	3.69 
	-20.3 
	5.7 
	0.09
	0.25

	
	
	3
	24.94 
	8.31 
	3.50 
	-20.1 
	6.1 
	0.09
	0.25

	
	
	4
	28.34 
	9.66 
	3.42 
	-20.5 
	5.1 
	0.09
	0.25

	
	
	5
	32.07 
	10.90 
	3.43 
	-20.4 
	5.0 
	0.09
	0.25

	
	
	6
	28.86 
	9.97 
	3.38 
	-20.0 
	5.4 
	0.09
	0.25

	
	
	7
	31.57 
	10.94 
	3.37 
	-20.0 
	5.0 
	0.09
	0.25

	
	
	8
	27.35 
	9.29 
	3.44 
	-19.5 
	6.4 
	0.09
	0.25

	
	
	9
	25.14 
	8.28 
	3.54 
	-19.8 
	6.1 
	0.09
	0.25

	
	
	10
	25.56 
	8.28 
	3.60 
	-20.5 
	5.0 
	0.09
	0.25

	Nijibetsu-08
	Brown bear (Ursus arctos)
	1
	32.06 
	10.91 
	3.43 
	-20.0 
	5.5 
	0.09
	0.25

	
	
	2
	37.10 
	13.20 
	3.28 
	-20.1 
	6.2 
	0.09
	0.25

	
	
	3
	39.09 
	13.94 
	3.27 
	-19.8 
	6.5 
	0.09
	0.25

	
	
	4
	38.51 
	13.74 
	3.27 
	-19.8 
	6.5 
	0.09
	0.25

	
	
	5
	36.56 
	13.04 
	3.27 
	-19.9 
	6.3 
	0.09
	0.25

	
	
	6
	37.90 
	13.54 
	3.27 
	-19.9 
	6.3 
	0.09
	0.25

	
	
	7
	36.39 
	13.01 
	3.26 
	-20.0 
	6.2 
	0.09
	0.25

	
	
	8
	36.13 
	12.75 
	3.31 
	-20.2 
	6.1 
	0.09
	0.25

	
	
	9
	35.90 
	12.71 
	3.29 
	-20.2 
	6.0 
	0.09
	0.25

	
	
	10
	31.00 
	10.57 
	3.42 
	-19.7 
	7.1 
	0.09
	0.25

	Nijibetsu-09
	Brown bear (Ursus arctos)
	1
	26.06 
	8.68 
	3.50 
	-20.5 
	5.6 
	0.09
	0.25

	
	
	2
	24.03 
	7.94 
	3.53 
	-20.4 
	5.8 
	0.09
	0.25

	
	
	3
	25.28 
	8.49 
	3.47 
	-20.4 
	5.7 
	0.09
	0.25

	
	
	4
	28.55 
	9.86 
	3.38 
	-21.0 
	3.6 
	0.09
	0.25

	
	
	5
	29.64 
	10.30 
	3.36 
	-20.8 
	3.2 
	0.09
	0.25

	
	
	6
	31.49 
	10.91 
	3.37 
	-20.4 
	4.4 
	0.09
	0.25

	
	
	7
	29.80 
	10.26 
	3.39 
	-20.2 
	5.7 
	0.09
	0.25

	
	
	8
	27.74 
	9.34 
	3.46 
	-20.3 
	5.1 
	0.09
	0.25

	
	
	9
	17.71 
	5.65 
	3.66 
	-20.5 
	3.6 
	0.09
	0.25

	
	
	10
	27.44 
	9.07 
	3.53 
	-20.7 
	3.2 
	0.09
	0.25

	NBS K7
	Domestic dog (Canis lupus)
	1
	21.80
	6.69
	2.80 
	-16.3 
	14.2 
	0.06
	0.05

	
	
	2
	15.31
	4.31
	3.05 
	-16.8 
	13.5 
	0.06
	0.05

	
	
	3
	14.09
	3.86
	3.13 
	-17.1 
	13.6 
	0.06
	0.05

	
	
	4
	14.60
	4.11
	3.04 
	-16.7 
	14.0 
	0.06
	0.05

	
	
	5
	19.05
	5.61
	2.91 
	-16.1 
	14.4 
	0.06
	0.05

	
	
	6
	17.29
	5.03
	2.95 
	-16.4 
	14.2 
	0.06
	0.05

	
	
	7
	18.34
	5.30
	2.97 
	-16.7 
	14.1 
	0.06
	0.05

	
	
	8
	16.33
	4.54
	3.08 
	-17.0 
	14.0 
	0.06
	0.05

	
	
	9
	15.16
	4.15
	3.13 
	-17.4 
	13.8 
	0.06
	0.05

	
	
	10
	17.69
	4.98
	3.05 
	-17.1 
	14.1 
	0.06
	0.05


Table S1. Stable isotope ratios of bone collagen from each bone section of the brown bear (Ursus arctos) cubs and domestic dog (Canis lupus).


	　
	Vertical section thickness (mm)
	External diameter (mm)
	Internal diameter (mm)
	Minimum duration (year)

	Nijibetsu-01
	2.82
	20.79
	15.15
	0.73

	Nijibetsu-02
	3.61
	19.53
	12.30
	1.19

	Nijibetsu-03
	3.31
	20.25
	13.63
	0.96

	Nijibetsu-04
	4.43
	21.80
	12.94
	1.43

	Nijibetsu-05
	4.41
	21.02
	12.21
	1.53

	Nijibetsu-06
	2.68
	14.85
	9.48
	1.14

	Nijibetsu-07
	3.25
	21.16
	14.65
	0.87

	Nijibetsu-08
	3.04
	19.90
	13.82
	0.86

	Nijibetsu-09
	2.38
	17.53
	12.77
	0.73


Table S2. Vertical section thickness, external and internal diameters and estimated minimum duration to form the entire thickness of each femur of the brown bear (Ursus arctos) cubs.

