
SUPPLEMENTARY INFORMATION

1- Reindeer remains from the province of Biscay presented in this 
paper/List of sites that have yielded palaeontological remains of 
reindeer/List of sites with representations of reindeer in Paleolithic art 
from the Iberian Peninsula. 

All these informations can be found in the file Sup. Info. 2:

Table S1. Reindeer remains from the province of Biscay presented in this 
paper.

Table S2. Information on the sites that have yielded palaeontological 
remains of reindeer. 

Table S3. Information on the sites that have yielded representations of 
reindeer in Paleolithic art from the Iberian Peninsula. 



2-Supplementary information on measurements, abbreviations and 
definitions in artiodactyls

2.1-Mandible
The measurements of the mandible follow von den Driesch (1976).

LC: length of the cheekteeth.
LM: length of the molar row.
LP: length of the premolar row.
HM3: height of the mandible behind M3.
HM1: height of the mandible in front of M1.
HP2: height of the mandible in front of P2.
BM3: breadth of the mandible behind M3.
BM1: breadth of the mandible in front of M1.
BP2: breadth of the mandible in front of P2.

2.2-Teeth
The measurements of the teeth follow van der Made (1989, 1996). 

DAP: maximum anteroposterior diameter.
DAPb: anteroposterior diameter at the basal region.
DAPo: anteroposterior diameter at the occlusal surface.
DLL: buccolingual diameter of the incisors and canines.
DTo: transverse diameter of the occlusal surface.
DTa: transverse diameter of the anterior lobe.
DTp: tranverse diameter of the posterior lobe.
DTpp: transverse diameter of the hipoconulid of the third lower molars.
H: crown height.
Ha: height of the anterior lobe.
Hdist: crown height of the incisors at the distal end.
Hla: crown height of the incisor on the buccal side.
Hli: crown height of the incisor on the lingual side.
Hmes: crown height of the incisor on the mesial side.
Hp: height of the posterior lobe.
Ta: enamel thickness of the anterior lobe.
Tp: enamel thickness of the posterior lobe.

2.3-Postcranial remains
The measurements of the postcranial remains follow von Driech (1976) and are 
displayed in Figure S3.

2.3.1-Humerus
BD: maximum breadth of the distal epiphysis.
DD: maximum depth of the distal epiphysis.



2.3.2-Radius
BFP: breadth of the proximal articular surface.
BP: maximum breadth of the proximal epiphysis.
DP: maximum depth of the proximal epiphysis.
GL: maximum length of the bone.

2.3.3-Metacarpus
BD: maximum breadth of the distal epiphysis.
BP: maximum breadth of the proximal epiphysis.
DD: depth of the distal epiphysis.
DM: maximum depth of the medial condyle.
DL: maximum of the lateral condyle.
DP: maximum depth of the proximal epiphysis.
GL: maximum length of the bone.
SD: width of the shaft.
SDD: minimum depth of the shaft.

2.3.4-Astragalus
ATPL: height of the lateral trochlea.
BD: maximum breadth of the distal epiphysis.
BP: maximum breadth of the proximal epiphysis.
DM: maximum depth of the medial end.
DL: maximum of the lateral end.
GLm: maximum length of the medial end.
GLl: maximum length of the lateral end.

2.3.5-First     phalanx     (anterior     and     posterior)  
BD: maximum breadth of the distal epiphysis.
BP: maximum breadth of the proximal epiphysis.
DD: depth of the distal epiphysis.
DPi: maximum depth of the proximal epiphysis.
DPs: depth of the proximal articular surface.
GL: axial length.
GLpe: abaxial length.
Hmax: maximum length.
SD: breadth of the shaft.
SDD: minimum depth of the shaft.

2.3.6-Second     phalanx     (anterior     and     posterior)  
BD: maximum breadth of the distal epiphysis.
BP: maximum breadth of the proximal epiphysis.
DD: depth of the distal epiphysis.
DPi: maximum depth of the proximal epiphysis.
DPs: depth of the proximal articular surface.
GL: axial length.
GLpe: abaxial length.
Hpost: posterior length.
SD: width of the shaft.
SDD: minimum depth of the shaft.



2.3.7-Third     phalanx  
DLS: greatest diagonal length of the sole.
Ld: length of the dorsal surface.
MBS: middle breadth of the sole.

2.3.8-Second     lateral     phalanx  
DAP: anteroposterior diameter.
DT: transversal diameter.
H: height.

2.3.9-Third     lateral     phalanx  
DAP: anteroposterior diameter.
DT: transversal diameter.
H: height.



Table S4. Measurements (in mm) of the mandible of Rangifer tarandus.
Site Label r/l BM1 BM3 BP2 HM1 HM3 HP2 LC LM LP

Arlanpe ARL.I30.3.2.1 r 19.0 15.9 14.3 29.4 (38.5) 27.6 103.9 62.1 44.3

Urtiagako Leizea

Ur.L.L.8 B.C 16 l 16.0 15.6 13.8 34.1 34.5 (29.7) (100.3) (61.8) 40.4

Ur.L. r 18.8 17.3 15.5 30.3 40.7 32.0 91.7 (55.2) 39.5

Ur.L (2) l 18.5 28.6

Urtiaga UR.6D.200 r 63.8

Armotxe (No label) l 15.5 11.7 28.2 27.9 45.7

Table S5. Measurements (in mm) of the incisor of Rangifer tarandus.
Site Label Teeth r/l DAP DLL Hdist Hla Hli Hmes

Bolinkoba
B.III.91 I1 r 6.4 4.2 6.8 7.2 6.6 6.5

B.IV.184 I2 r 5.2 3.9 6.9 7.7 7.8 7.6

Table S6. Measurements (in mm) of the lower cheek teeth of Rangifer tarandus. 
Localidad Sigla Diente d/i DAPo DAP DAPb DTa DTp DTpp DT DTb H Ha Hp Ta Tp

Lumentxa

L.5D.150 P4 l 18.4 18.6 16.0 10.7 12.7 11.6 12.7 14

L M1 l 19.6 19.2 18.6 11.2 10.9 10.5 11.2 8.3 7.6 1.1 0.9

L.13E.80 M2 r 19.5 18.4 17.9 12.7 12.9 12.9 12.9 9.4 9.4 1.0 1.1

L.5E.200 M3 l 24.8 25.5 24.8 10.9 10.3 7.2 10.3 10.9 16.7 14.6 1.3 1.3

Atxuri

Atxi 21B.I.5 P2 r 13.2 13.7 11.7 7.4 8.1 6.4 8.1 12.8

ATXURI 1957 P3 l 15.8 16.3 13.8 10.3 10.2 9.7 10.3 16.2

Atxi 25C.50 P3 r 15.3 16.1 15.6 10.1 9.9 8.9 10.1 14.9

Atxi 25C.10 P4 r 17.1 18.2 15.9 11.8 10.5 8.4 11.8 17.9

ATXURI 1957 P4 l 17.3 17.7 15.9 11.8 10.8 9.9 11.8 16.9

Atxi 25C.10 M2 r 21.1 21.1 18.2 12.2 11.4 9.7 12.2 14.8 16.1 1.0 1.0

Atxi 5C.40 M1? r 17.7 12.3 11.4 11.7 12.3 7.9 7.6 0.9

Atxi 29B.50 M1 r 20.8 20.4 17.3 11.4 11.5 10.3 11.5 9.9 9.9 1.3 1.0

Atxi 25B.10 M3 r 21.8 23.6 (22.7) 11.1 9.9 6.1 8.9 11.1 16.2 14.6

Atxi 31D.40 M3 l 22.9 24.7 23.6 10.4 10.1 7.1 8.8 10.4 15.6 15.1

Axlor

Ax.5F.265.85 P2 l 11.2 11.3 9.7 5.9 6.9 6.1 6.9 9.5

Ax.5F.266.109 P3 l 15.9 16.0 13.5 9.7 10.2 9.0 10.2 12.4

Ax.7E.265.191 P4 l 16.7 17.2 12.0 12.6 12.7 11.9 12.7 13.1

Ax.7E.265.191 M1 l 16.2 15.6 15.2 11.7 11.7 11.5 11.7 6.0 5.1 0.9 1.0

Ax.7E.265.191 M2 l 19.3 19.5 18.8 12.3 11.2 11.5 12.3 8.8 7.8 0.9 0.9

Ax.1973.32 M2 r 21.3 21.3 19.3 11.9 11.2 11.2 11.9 10.6 11.3 1.0 0.9

Ax.9C.265.28 M1-2 r 20.5 20.6 15.9 10.4 10.9 9.2 10.9 16.7 15.5

Ax.7E.245 M3 l 23.8 24.7 24.5 10.5 5.5 10.6 9.4 1.2 1.0

Arlanpe
ARL.I30.3.2.1 P2 r 9.5 (9.9) 9.73 7.3 7.4 6.9 7.4 6.07

ARL.I30.3.2.1 P3 r 15.4 (15.4) 14.66 10.7 10.1 9.4 10.5 10.6

ARL.I30.3.2.1 P4 r 17.7 (17.7) 14.9 12.4 11.1 11.0 (11.8) 11.44

ARL.H32.2.5.8 P4 l 18.3 18.6 15.9 9.8 10.9 8.8 10.9 14.92

ARL.I30.3.2.1 M1 r 17.6 (15.7) (16.5) 11.4 11.2 9.9 (10.9) 7.1 5.5 0.7 0.7



ARL.I30.3.2.1 M2 r 20.3 (18.8) (18.5) 12.5 11.0 (9.8) (12.3) 9.6 9.5 1.0 1.0

ARL.I30.3.2.1 M3 r 23.2 25.6 24.7 11.5 10.6 7.3 (9.9) (10.9) 12.2 (10.5) 1.0 1.0

Urtiagako 
Leizea

Ur.L.L.8 B.C 16 P2 l 10.3 (10.2) 9.1 6.4 7.4 7.4 7.0 8.4

Ur.L.L.8 B.C 16 P3 l (13.4) (13.4) (12.1) 8.7 10.4 9.5 10.5 7.2

Ur.L.L.8 B.C 16 P4 l (14.8) (14.8) (13.0) 12.0 11.4 11.0 11.0 8.6

Ur.L. P2 r 11.4 (11.7) 9.9 6.3 7.7 7.0 7.1 5.5

Ur.L. (2) P2 l 10.9 11.2 10.9 6.3 7.3 6.8 7.0 6.0

Ur.L. (4) P3 r 14.3 12.9 12.9 10.3 10.6 10.8 10.8 4.1

Ur.L. P3 r (13.8) (13.4) 13.3 10.3 9.7 10.1 (10.2) 7.9

Ur.L. (2) P3 l 15.7 15.5 14.2 10.6 10.1 9.9 10.5 10.1

Ur.L. P4 r 15.1 14.3 12.5 12.0 9.9 12.1 10.8 7.3

Ur.L. (2) P4 l 15.7 14.7 12.9 11.8 10.2 11.4 10.9 7.5

Ur.L. (4) P4 r 16.66 16.5 16.5 12.2 11.8 12.0 12.0 4.1

Ur.L.L.8 B.C 16 M1 l (16.6) (16.5) (16.8) 10.1 10.9 10.7 10.9 4.1 3.0 0.4 0.5

Ur.L. (4) M1 r 19.2 19.2 19.2 10.5 11.5 11.6 11.6 1.2 0.7

Ur.L.L.8 B.C 16 M2 l 18.7 (18.0) (17.3) 11.0 10.5 9.9 11.0 6.6 4.4 0.7 0.6

Ur.L. M2 r 16.1 16.1 16.1 10.6 9.3 10.6 10.6 1.6 1.3

Ur.L. M3 r 22.0 22.5 21.5 10.1 8.5 5.4 10 10.0 5.3 4.1 0.9 0.5

Ur.L.L.8 B.C 16 M3 l 9.5 8.3 9.3 6.1 0.7 0.7

Aitzbitarte 
IV

AitIV.2L.70 M1 l 19.4 19.9 9.4 10.2 8.1 14.2 13.5

AitIV.7R.70.1 M2 l 25.1 25.1 21.52 13.1 12 11.9 12.9 12.0 17.6

Ait. IV. 7R. 100.R M2 l 23.9 24.1 21.75 11.9 11.5 10.7 11.9 14.6 13.3 0.9 1.1

Ait. IV. 10M. 140.I M3 l (24.1) 24.4 24.51 11.0 10 5.4 11.1 11.0 10.3 9.1 1.0

Armotxe

(No label) P2 l 12.1 12.7 11.32 7.4 8.14 6.9 8.2 10.0

(No label) P3 l 15.6 (15.8) (13.8) 9.6 9.9 8.5 9.9 13.1

(No label) P4 l 15.7 (16.5) (15.1) 10.8 10.3 9.5 (10.4) 14.8

(No label) M1 l 17.7 (16.8) (16.2) 10.8 10.7 9.9 10.6 7.6 6.3 0.8 0.8

Urtiaga

"Serie P3-M1" P3 r 15.9 15.9 14.4 9.5 10.8 8.7 10.7 12.7

UR.6D.200 P4 r 17.5 17.5 16.0 12.7 12.6 10.9 12.6 12.2

"Serie P3-M1" P4 r 15.6 (16.5) 14.4 10.6 11.3 9.7 11.0 13.61

UR.6D.200 M1 r 16.9 (16.7) (16.7) 11.3 11 10.9 11.0 7.1 5.7 0.9 0.7

UR.9D.265 M1 l 18.4 (18.6) 16.5 10.9 11.2 8.0 10.1 10.8 11.3 0.9 0.9

UR.9F.415 M1 l 20.4 (20.2) 17.8 10.6 10.5 9.5 10.3 10.2 11.0 1.1 0.9

UR.7D.260 M1 r 20.4 20.4 10.6 9.1 14.2 0.9 0.9

UR.9D.300 M1 l 20.4 21.0 18.7 10.9 11.3 8.9 13.4 13.3 1.1 1.3

"Serie P3-M1" M1 r 17.9 16.8 16.6 10.5 12.2 9.8 11.2 8.4 6.5 0.8 0.7

UR.5.D.150 M1 r 19.8 19.9 18.4 11.1 10.3 10.2 11.1 10.9 10.5 0.9

UR.6D.200 M2 r 20.3 (20.4) 17.8 11.8 10.4 11.6 (12.2) 10.1 10.4 1.0 1.0

UR.9D.265 M2 l (20.5) 21.3 11.8 11.3 9.7 1.2 1.2

UR.7D.260 M2 r 21.8 21.7

UR.9D.300 M2 l (20.8) (21.5)

"Serie M2-M3" M2 l 19.9 19.8 18.7 12.2 11.5 10.3 12.4 10.9 11.4 1.1 0.9

UR.7.D.260 M2 l 21.4 21.3 19.7 11.3 12.1 8.6 11.9 15.3 15.2 0.9

UR.1.D.130 M2 l 20.4 20.6 20.0 12.6 11.4 11.0 12.3 10.8 10.2 0.9 0.9

UR.7.D.270 M3 r 22.7 23.3 22.2 10.1 9.3 6.3 8.56 10.14 15.5 16.0

UR.9.F.415 M3 l 23.3 24.8 24.4 10.5 10.1 7.1 9.5 17.0 15.7

"Serie M2-M3" M3 l 23.5 23.9 23.4 10.6 9.4 6.0 9.1 10.4 14.3 13.7 0.9

UR.6D.200 M3 r 24.6 23.5 22.9 10.9 9.9 5.9 10.1 11.1 12.7 12.2 1.2 1.1

Lezetxiki Lz.6C.380 M3 r 23.8 24.4 22.9 11.4 10.4 5.3 10.2 11.2 12.5 11.6 1.3 1.0



Table S7. Measurements (in mm) of the upper cheek teeth of Rangifer tarandus.
Site Label Teeth r/l DAP DAPb DAPo DTa DTp DTo DTp H Ha Hp Ta Tp

Lumentxa

(No label) D2 l 11.8 11.2 10.7 6.4 8.8 7.8 8.8 7.8 0.8

(No label) D3 l 16.1 13.9 16.1 9.8 11.0 10.1 11.0 7.9 7.4 1.0 1.1

(No label) D4 l 17.5 14.0 17.5 11.7 12.6 10.6 12.6 8.2 7.7 1.0 1.0

L.7F.155 P3 l 14.2 13.2 15.6 15.7 17.7 16.0 17.6 4.9 0.8

L.6C.205 P4 r 16.5 13.5 16.4 16.3 16.3 11.6 16.2 15.2 0.7

(No label) M1 l 20.2 17.9 20.3 14.8 14.8 10.4 13.2

L.6C.205 M2 l 21.2 18.7 21.2 17.1 17.1 13.8 16.3 11.5 12.8 1.3 0.9

L.9I.125 M3 r 16.6 15.9 16.6 17.2 17.2 17.0 14.0 3.0 3.9 1.0 1.2

L.6C.205 M3 r 20.3 17.5 20.3 17.1 17.1 12.5 14.7 12.9 13.4 1.0 1.2

Bolinkoba B.V.21 P3 r 14.8 12.6 15.3 14.3 15.5 14.1 15.5 4.9

Atxuri

Atxi.27C.60 P3 r 14.3 12.1 15.6 15.7 15.7 10.7 14.9 15.5

Atxi.27C.60 P4 r 14.2 13.2 15.0 15.1 15.1 10.3 12.3 14.1

Atxi.1C.50-80
Upper 
M

l 14.9

Atxi.27C.60 M1 r 19.9 17.3 21.5 16.2 16.2 16.2 15.0 9.1 13.0 0.8 0.8

Atxi.27C.60 M2 r 21.7 18.4 20.8 17.2 17.2 16.3 15.9 13.2 14.3 0.8 0.8

Atxi.23B.110 M3 l 18.6 17.7 20.1 18.2 18.2 18.8 17.8 2.0 2.0 0.8 0.8

Axlor

Ax.7F.265.72 P2 r 13.9 9.7 14.8 11.4

Ax.7C.1 M1 l 16.1 15.2 16.4 15.6 15.6 15.7 14.2 2.2 3.6 1.1 0.8

Ax.13D._.34 M1-2 l 20.2 17.2 19.7 17.6 17.6 12.2 15.5 11.8 12.4 1.2 0.9

Ax.7F.255.87 M3 l 21.0 17.8 21.1 18.0 18.0 15.1 15.1 8.2 10.9 1.1 1.1

Arlanpe
ARL.J20.2.23.35 M3 l 19.5 18.0 19.7 18.2 18.2 17.5 16.2 4.2 4.9 0.9 1.1

ARL.I29.3.10.2 M3 l 21.2 17.5 21.2 19.1 19.1 16.4 18.2 9.6 9.1 1.2 1.6

Armotxe (No label) P4 l 14.6 12.9 14.7 13.7

Table S8. Measurements of the humerus of Rangifer tarandus.

Site Label r/l BD DD

Axlor Ax.11G.325.113 l 49.3 37.6

Table S9. Measurements of the radius of Rangifer tarandus.
Site Label r/l BPF BP DP

Lumentxa L.25C.400 r 38.9 41.6 24.0

Table S10. Measurements of the metacarpus of Rangifer tarandus.
Site Label r/l BD BP DD DL DM DP GL SD SDD

Lumentxa

L.6D.216 r 38.6 31.5 20.1 20.9 20.2 23.4 181.6 18.9 18.9

L.1C.365 l 39.3 22.2 21.0 22.2

L.9F.230 r 45.2 24.3 23.2 24.3

Armotxe r 32.3 21.8 23.6 18.5 20.4



Table S11. Measurements of the astragalus of Rangifer tarandus.
Site Label r/l ATLP BD BP DL DM GLl GLm

Axlor

Ax.1973.34 l 29.3 29.3 28.9 25.7 28.6 47.4 44.2

Ax.7D.60-130.140 r 26.9 28.7 30.3 25.8 26.9 46.1 43.6

Ax.7B.260.9bis r 28.6r 26.2 27.1 44.3

Urtiagako Leizea

Ur L. l 28.5 29.3 27.9 24.1 25.9 44.5 42.0

Ur L. r 22.9 28.0 28.0 22.3 23.7 42.3 40.5

Ur L. r 28.6 29.8 29.5 26.6 28.4 47.8 44.9

Ur L. l 28.7 29.7 29.1 26.6 28.8 47.7 45.2

Table S12. Measurements of the first phalanx of Rangifer tarandus.
Site Label BD BP DD DPi DPs GL Glpe Hmax SD

Lumentxa

L.25C.410 (no 
physically 
labelled)

17.1 20.8 12.5 21.1 19.2 48.4 46.0 48.6 14.3

L.6Y.320 19.2 22.1 13.7 21.6 21.4 49.6 47.7 50.1 17.7

L.9D.10 18.5 20.9 13.3 19.7 18.7 46.1 45.8 48.7 15.9

L.12G.25 18.8 21.1 13.3 18.4 20.5 46.3 45.2 48.4 15.5

Atxuri Atxi 23C.50 14.6 17.4 18.5 20.4 16.3 36.5 34.6 36.9 13.2

Axlor Ax.5D.276.61 17.5 22.1 11.5 20.9 18.2 46.4 46.1 48.3 15.1

Urtiagako 
Leizea

Ur L. 17.9 21.4 12.8 21.9 22.6 48.1 49.7 51.7 13.6

Ur L. 18.2 22.3 13.2 45.0 15.2

Ur L. 18.2 22.2 13.9 22.2 21.7 49.1 50.2 50.6 15.1

Ur L. 18.6 23.5 13.5 21.6 21.4 45.4 46.8 49.2 15.7

Ur L. 18.0 23.0 12.9 21.6 21.2 45.8 47.7 49.1 15.2

Ur L. 18.6 22.2 13.9 22.3 22.3 48.9 50.2 52.0 14.8

Table S13. Measurements of the second phalanx of Rangifer tarandus.
Site Label BD BP DD DPi DPs GL Glpe Hpost SD

Lumentxa
L.9C.10 16.9 19.5 18.5 14.5 20.6 30.4 28.7 31.0 16.2

L.10D.15 15.8 18.0 17.9 15.0 19.4 30.5 28.9 30.7 15.9

Axlor
Ax.11F.290.455 16.6 18.7 18.4 20.5 16.4 36.5 32.9 36.1 14.7

Ax.11E.255.135 17.0 20.5 22.0 37.2 14.0

Urtiagako Leizea

Ur L. 17.3 18.9 20.5 20.2 19.2 34.7 32.6 35.4 14.6

Ur L. 16.7 19.4 20.4 20.7 19.4 34.6 33.0 34.9 14.9

Ur L. 17.1 19.0 20.5 20.5 20.1 34.7 33.5 34.7 15.8

Ur L. 16.4 18.6 18.8 20.0 20.6 36.8 35.3 37.2 13.3

Ur L. 16.2 19.0 19.3 20.5 20.9 36.7 35.2 37.3 14.3

Ur L. 16.8 19.4 20.2 19.9 20.1 35.1 32.2 35.2 14.9

Ur L. 16.3 18.7 19.2 21.2 21.3 36.8 35.1 37.4 14.3



Table S14. Measurements of the third phalanx of Rangifer tarandus.
Site Label DLS Ld MBS

Lumentxa L.6D.216 43.5 16.4 41.6

Bolinkoba B.IV.490 45.4 43.4 19.2

Urtiagako Leizea

Ur L. 41.1 41.1 16.3

Ur L. 40.5 41.0 17.8

Ur L. 44.2 42.4 18.4

Ur L. 19.7

Table S15. Measurements of the second lateral phalanx of Rangifer tarandus.
Site Label DAP DT H

Arlanpe ARL.J21.4.17.50 16.2 8.0 16.8

Table S16. Measurements of the third lateral phalanx of Rangifer tarandus.
Site Label DAP DT H

Lumentxa L.9G.365 14.8 21.5 25.6

Arlanpe

ARL.H29.3.9.6 14.9 11.9 22.3

ARL.J24.1.9.6 12.5 8.7 17.5

ARL.J25.2.2.38 14.3 7.5 18.1

ARL.J25.2.5.37 16.1 7.9 20.7

ARL.J20.2.2.21 14.4 8.4 25.0



3-Supplementary information on taphonomic modifications

3.1-Lumentxa

There is evidence of human processing of some of the reindeer remains found at this 
site. The distal fragments of metacarpal L.1C.365 and L.9F.230 were fractured when the 
bone was fresh, and the latter also preserves an impact point. Both of these two 
fragments display shallow parallel cut-marks interpreted as scraping marks.

Figure S1. Metacarpi from Lumentxa with evidences of fresh bone breakage. L.1C.365 
in dorsal (a1) and ventral (a2) views of this distal metacarpal fragment. There is 
evidence of scraping on the ventral surface of the bone (a2, a3). L.9F.230 in dorsal (b1) 
and ventral (b2) views of this distal metacarpal fragment. The evidence of an impact 
point is indicated with an arrow. Evidences of scraping on the dorsal surface of the bone 
(b1, b3).



3.2-Atxuri

The external surface of the maxilla Atxi.27C.60 displays multiple cut-marks: most are 
incisions, but other are scrapings. The mandibular fragment Atxi.25B.10 shows both 
cut-marks and anthropogenic fracturing. The fracturing of the mandible is related to the 
extraction of the marrow.

Figure S2. Lingual view of the Atxi.25B.10 right mandible fragment that preserves the 
M3 (a1) and detail of this fossil (a2) showing evidence of incision, scraping and 
anthropogenic fracturing with percussion, impact points, and a parasitic flake. Lingual 
view of the left maxilla Atxi.27C.60 (b1) and detail of this fossil (b2) in which it is 
possible to see multible cut marks, mainly incisions, but also evidence of scraping. All 
scale bars = 1 cm.



3.3-Axlor

There are clear cut-marks on the astragalus Ax.7D.60-130.140 probably related to the 
disarticulation of the tarsal bones. There is also evidence of anthropogenic breakage on 
the humerus Ax.116.325.113 (morphology of the fracture lines, impact points (see sup. 
info.). Finally, the mandibular fragments Ax.7E.265 and Ax.7E.245 show evidences of 
having being burnt.

Figure S3. Posterior view of the distal epiphysis of the humerus Ax.11G.325.113 (a) in 
which it is possible to see the impact point. Medial view (b) of the humerus in which it 
is possible to see cut marks related to cutting ligaments during the disarticulation of the 
foreleg from the radius-ulna.

Figure S4. Cut-marks on the complete talus Ax.7D.60.130.140. These are short, deep 
and with a clear “V”-shaped cross-section. These marks are probably related to the 
disarticulation of the talar bones.



3.4-Arlanpe

Figure S5. Lingual view of the mandible ARL.I30.3.2.1 in which it is possible to see 
some possible anthropogenic modifications.



4-Supplementary information on the alleged presence of reindeer in the cave of 
Armiña

Obermaier (1925) quotes the presence of reindeer in the cave of Armiña (also known as 
Errecas or Errekas, at Berriatua, province of Biscay; see Altuna, 1972) based on 
information provided by E. Harlé. He  says that the presence of reindeer was provided 
for the first time by E. Harlé for the sites of Serinyá, Aitzbitarte, Armiña, Valle, Ojebar 
and Palomas. The cave of Armiña was found when the road between Amoroto and 
Berriatua was built in the mid 19th century (Adán de Yarza (1892). Gálvez-Cañero 
(1912) quotes the work by Adán de Yarza (1892) in which both Marqués del Socorro 
and Ramón Adán de Yarza found a large number of cave bear remains in Armiña (see 
also Puig y Larraz, 1896). Gálvez-Cañero (1912) believes that these remains were at 
that time curated at the Natural History Museum of Madrid. In fact, Domingo et al. 
(2005) have described the faunal remains from the Cantabrian region curated at the 
Natural History Museum of Madrid, including remains from a cave in Berriatua 
composed of 58 Ursus spelaeus fossils and a horse specimen, that in our opinion 
correspond to Armiña. Domingo et al. (2005) attribute these remains to either of the two 
caves described by Altuna (1972) in Berriatua (Atxurra and Goikolau). However, 
Altuna (1972) also references Armiña in this work. Thus, in the faunal remains found 
by Marqués del Socorro and Ramón Adán de Yarza there are no reindeer remains. Later, 
Altuna (1972) dug a test pit in Armiña and mostly found cave bear remains. Harlé 
(1908a, 1912) certifies the presence of reindeer in Serinyá, Aitzbitarte, Valle, Ojebar 
and Palomas, but no mention to Armiña is provided, even though at that time Armiña 
was already known. In our view there is no solid evidence for the presence of reindeer 
in Armiña, Obermaier quoted Harlé's works but wrongly introduced Armiña into the list 
attributed to this author. 
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