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Figure S1. Phylogenetic tree based on a tip-calibrated BEAST analysis. This tree is similar to Fig. 6 in the main text but here shown with all branches uncollapsed.
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Figure S2. Maximum likelihood tree generated with RAxML, including all 19 new Far East and NE Russian samples, for which genetic data were generated.
Table S1. Mitochondrial genome sequencing statistics and species ID determined from genetic analyses.

	Coll. No.
	Species ID determined by DNA
	Depth of coverage
	Width of coverage (%)
	NCBI GenBank accession number

	F(R)-1
	U. maritimus
	29.8
	98.2
	OK001275

	F(R)-7/2
	U. arctos
	113.2
	99.7
	OK001264

	F(R)-18
	U. arctos
	240.3
	100
	OK001265

	F(R)-19
	U. arctos
	218.6
	99.7
	OK001266

	F(R)-217
	U. arctos
	83.6
	99.0
	OK001274

	F(R)-219
	U. arctos
	34.2
	97.2
	OK001267

	F(R)-247
	U. arctos
	44.9
	97.5
	OK001268

	F(R)-248
	U. arctos
	11.7
	90.0
	OK001262

	F(R)-275
	U. maritimus
	313.7
	99.9
	OK001270

	F(R)-276
	U. arctos
	133.2
	98.5
	OK001269

	F-1045
	U. maritimus
	293.8
	100
	OK001271

	F-1046
	U. maritimus
	233.0
	99.7
	OK001272

	F-1863
	U. maritimus
	300.4
	100
	OK001263

	F-2296
	U. arctos
	29.8
	97.4
	OK001278

	F-2374
	U. arctos
	7.3
	97.1
	OK001279

	F-3244
	U. maritimus
	11.7
	98.4
	OK001280

	F-3549
	U. maritimus
	86.0
	99.9
	OK001273

	IK-1
	U. arctos
	31.4
	97.9 
	OK001277

	IK-3
	U. maritimus
	109.0
	98.8 
	OK001276






Table S2. Measurements of brown bears’ humerus from different sites (see also Fig. 2). 

	Coll. No., Site Name (Reference)
	Measurements (mm)
	No. in
Fig. 1

	
	General
length,
GL
	Width of: 
	

	
	
	proximal part,
Bp
	distal 
part,
Bd
	diaphysis minimum,
SD
	distal articular block,
BT
	

	FOSSIL BROWN BEARS OF NE RUSSIA
	

	F-2296, Indigirka R.
	435
	96
	127
	38
	100
	15

	F-2374, Pogindin R.
	351
	75
	108
	37
	75
	25

	MODERN BROWN BEARS OF CHUKOTKA
	

	[bookmark: OLE_LINK1]F(R)-302, female
	278
	54
	77
	26
	56
	26

	F(R)-321, male
	344
	70
	105
	32
	70
	26

	LATE PLEISTOCENE BROWN BEARS OF OTHER REGIONS

	Northern Urals, Rivers (R.)

	2079/244, Severnaya cave
	400
	91.6
	123.3
	37.4
	91.6
	1

	2079/238, Severnaya cave
	345
	67
	97
	30.3
	67
	1

	2079/6, Severnaya cave
	353
	–
	95,7
	32.7
	–
	1

	2079/182, Severnaya cave
	343
	69.9
	–
	30.3
	69.9
	1

	2079/2, Severnaya cave
	–
	–
	99
	30.4
	–
	1

	2079/237, Severnaya cave
	–
	–
	99
	30.2
	–
	1

	2079/233, Severnaya cave 
	–
	–
	108
	33.3
	–
	1

	2079/183, Severnaya cave
	–
	–
	–
	31.1
	–
	1

	2079/11, Severnaya cave 
	–
	–
	–
	39.2
	–
	1

	2079/236, Severnaya cave
	–
	–
	–
	31.8
	–
	1

	2079/184, Severnaya cave
	–
	–
	–
	32.9
	–
	1

	2079/239, Severnaya cave
	–
	–
	–
	30.1
	–
	1

	798/2536, Shaitanskaya cave
	–
	–
	–
	35.7
	–
	2

	Western Siberia

	915/1017, Irtysh R.
	–
	–
	116
	32.8
	–
	7

	915/869, Irtysh R.
	–
	–
	121
	35.7
	–
	7

	915/1014, Irtysh R.
	–
	–
	133.3
	–
	–
	7

	2060/109, Ostrolenskoe
	–
	–
	109
	38.5
	–
	9

	RECENT AND SUBRECENT BROWN BEARS

	IK-2, Ulunga River, Russian Far East, Recent
	333
	70
	101
	33
	-
	29

	OTHER STUDIES (HOLOCENE TO PLEISTOCENE)

	Eastern Europe and North Asia, Recent (Gromova 1950)
	250–420
	50–103
	75–130
	–
	–
	–

	Kuznetsky Alatau, Holocene
(Vasiliev & Grebnev 2009)
	306–405
	62–87
	87.3–121.5
	–
	–
	–

	Baltic, Middle Holocene (Paaver 1965)
	–
	–
	79–111
	–
	–
	–

	Upper Volga River, Late Holocene (Zalkin 1961)
	–
	–
	80–104
	–
	–
	–

	Don River, Late Holocene
(Zalkin 1963)
	–
	–
	90–109
	–
	–
	–

	Moldavia, Middle Holocene (David 1980)
	–
	–
	72–107
	–
	–
	–

	Netherlands, Late Holocene
(Kuijper et al. 2016)
	–
	–
	83.1
	24.4
	–
	–

	[bookmark: OLE_LINK2][bookmark: OLE_LINK3]PU (Torres 1988)
	–
	–
	103.0
	38.7
	–
	–

	G1 (Torres 1988)
	–
	–
	80.0
	27.0
	–
	–

	G2 (Torres 1988)
	–
	–
	97.0
	42.4
	–
	–

	PR1 (Torres 1988)
	–
	–
	85.0
	31.2
	–
	–

	PR2 (Torres 1988)
	–
	–
	101.0
	42.5
	–
	–

	UB (Torres 1988)
	–
	–
	91.2
	39.5
	–
	–

	UK (Torres 1988)
	–
	–
	76.6
	26.6
	–
	–

	TV (Torres 1988)
	–
	–
	81.4
	27.2
	–
	–

	P1 (Torres 1988)
	–
	–
	106.8
	38.2
	–
	–

	P2 (Torres 1988)
	–
	–
	92.6
	29.0
	–
	–

	GF (Torres 1988)
	–
	–
	117.0
	43.7
	–
	–

	CB-006 (Garcia-Vazquez 2015)
	–
	–
	89.9
	24.7
	–
	–

	LCF-005-1996 (Garcia-Vazquez 2015)
	–
	–
	106.6
	37.4
	–
	–

	LCF-96-036 (Garcia-Vazquez 2015)
	–
	–
	87.6
	31.4
	–
	–

	SIPA-24 (Garcia-Vazquez 2015)
	–
	–
	82.7
	27.6
	–
	–

	Pur-Lu-16 (Garcia-Vazquez 2015)
	–
	–
	101.5
	38.2
	–
	–

	SH5-97-T29-26 (Garcia-Vazquez 2015)
	–
	–
	84.1
	26.0
	–
	–

	SH5-T29-35 (Garcia-Vazquez 2015)
	–
	–
	85.1
	26.7
	–
	–

	TA-Lu-c-2 (Garcia-Vazquez 2015)
	–
	–
	87.1
	30.1
	–
	–

	PVR-015 (Garcia-Vazquez 2015)
	–
	–
	94.2
	33.8
	–
	–

	LE1 (Garcia-Vazquez 2015)
	–
	–
	90.7
	32.4
	–
	–

	LE2 (Garcia-Vazquez 2015)
	–
	–
	89.1
	32.1
	–
	–







Table S3. δ15N and δ13C stable isotope values in the studied samples.  

	Coll. No.
	Taxon
	C/N
	δ13C
	δ15N
	Comments

	NE RUSSIA

	F-275
	Ursus arctos
	3,4
	-15,6
	24,0
	looks like a polar bear, very high in marine food

	F-583
	Ursus arctos
	3,4
	-19,1
	12,5
	terrestrial predator

	F-1045
	Polar bear, recent
	3,4
	-15,6
	24,4
	marine predator

	F-1046
	Polar bear, fossil
	3,4
	-13,8
	22,8
	marine predator

	F-1863
	Ursus or Panthera
	3,4
	-15,5
	24,4
	looks like a polar bear

	F-1864
	Ursus or Panthera
	3,3
	-15,2
	24,3
	looks like a polar bear

	F-2296 
	Ursus arctos
	3,3
	-20,1
	11,5
	terrestrial predator

	F-2374 
	Ursus sp.
	3,3
	-19,7
	12,2
	terrestrial predator

	F-2723
	Ursus sp.
	3,3
	-20,2
	8,9
	terrestrial predator/omnivore

	F-3244
	Polar bear?
	3,3
	-14,3
	24,3
	looks like polar bear

	F-3549
	Polar bear
	3,4
	-12,9
	23,4
	marine predator

	F-3677
	Ursus arctos
	3,4
	-20,4
	11,4
	terrestrial predator

	ALTAI REGION

	F-0722
	Ursus arctos 
	3,3
	-18,8
	8,8
	looks omnivore or carnivore

	F-0725
	Spelearctos sp.
	3,3
	-21,4
	2,6
	looks like a vegetarian bear (like European cave bear)

	F-0727
	Ursus sp.
	3,3
	-21,3
	4,6
	vegetarian

	F-0728
	Ursus sp.
	3,4
	-19,2
	7,3
	looks omnivore or carnivore

	F-0729
	Ursus arctos 
	3,3
	-21,2
	4,2
	vegetarian

	F-0754
	Ursus arctos 
	3,4
	-17,8
	12,8
	diet with lots of meat, maybe fish?

	F-1578
	Ursus arctos?
	3,4
	-21,3
	4,4
	vegetarian

	F-1579
	Ursus arctos?
	3,4
	-22,0
	4,5
	vegetarian

	URAL AND WESTERN SIBERIA

	178/153
	Ursus arctos 
	3,11
	-19,58
	9,61
	looks omnivore or carnivore

	178/154
	Ursus arctos 
	3,05
	-20,13
	9,49
	looks omnivore or carnivore

	178/316
	Ursus arctos 
	3,16
	-19,49
	9,38
	looks omnivore or carnivore

	858/21
	Ursus arctos 
	3,09
	-19,23
	8,74
	looks omnivore or carnivore

	915/2284
	Ursus arctos 
	3,11
	-19,89
	8,02
	looks omnivore or carnivore

	1028/325
	Ursus arctos 
	3,16
	-19,42
	7,06
	looks omnivore or carnivore

	2060/109
	Ursus arctos 
	3,06
	-21,47
	5,34
	vegetarian? (looks like cave bear)

	2060/113
	Ursus arctos 
	3,12
	-21,28
	5,08
	vegetarian? (looks like cave bear)

	2079/238
	Ursus arctos 
	3,08
	-19,46
	7,2
	looks omnivore or carnivore

	2079/239
	Ursus arctos 
	3,11
	-19,48
	6,13
	looks omnivore or carnivore

	2079/244
	Ursus arctos 
	3,16
	-19,30
	8,8
	looks omnivore or carnivore

	2149/1516
	Ursus arctos 
	3,11
	-19,33
	7,96
	looks omnivore or carnivore

	2305/1
	Ursus arctos 
	3,15
	-19,64
	9,37
	looks omnivore or carnivore
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