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The motifs, techniques and stylistic features of Upper Palaeolithic art offer enormous 

potential for the investigation of social and cultural interactions in south-western France and 

northern Spain during the later stages of the last Ice Age. The key regions of Aquitaine, 

Cantabria and the Pyrenees clearly share an overall family resemblance, but detailed 

analysis of horse heads on portable objects of bone, antler and stone from Magdalenian 

contexts reveal that particular features can be attributed to different regions at different 

periods. Furthermore, the patterns of interconnection are structured very differently in the 

Upper Magdalenian than in the Middle Magdalenian, perhaps as rising temperatures in the 

latter period led to territorial expansion and social realignment. 
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Table S1. Table used for CFA analyses. The 273 horse heads are described by 53 formal values 

(see table 3 in text for the codes and table II in this Supplementary Online Material for the 

identification of horses representations). The columns in grey represent seldom used values that 

have been classified as Supplementary Elements (SE) for CFA analyses. 

[Table S1 is a separate MS Excel file] 

 

Table S2. Corpus of 273 Magdalenian horses used for CFA analyses with codes. Chronology: 

MM: Middle Magdalenian, UM: Upper Magdalenian. IM: Indefinite Magdalenian.  

 

Site Code Chronology Reference 

Abauntz A1 UM Utrilla et al. 2004: 199–218, fig. 5 

Abauntz A2 UM Utrilla et al. 2004: 199–218, fig. 4 

Arancou Ar1 UM Fritz & Roussot 1999: 54–97, fig. 42 

Brassempouy B1 MM Chollot 1964: 435 (48692) 

Brassempouy B2 MM Chollot 1964: 436 (47330) 

Brassempouy B3 MM Chollot 1964: 436 (48725) 

Brassempouy B4 MM Chollot 1964: 438 (48748A) 

Brassempouy B5 MM Chollot 1964: 438 (48748A) 

Brassempouy B6 MM Chollot 1964: 434 (48723) 

Brassempouy B7 MM Chollot 1964: 436 (48725) 

Bédeilhac Be1 MM Jauze & Sauvet 1991: 19–57, fig. 21-4 

Bédeilhac Be2 MM Field Museum (unpublished) 

Bédeilhac Be3 MM Jauze & Sauvet 1991: 19–57, fig. 6 

La Baume Noire BN1 UM Thévenin & Antoine 1961: 111–13 

Las Caldas C01 MM Rivero 2010: vol. II, 37 

Las Caldas C03 MM Rivero 2010: vol. II, 92 

Las Caldas C04 MM unpublished 

Las Caldas C05 MM unpublished 

Las Caldas C06 MM unpublished 

Las Caldas C07 MM unpublished 

Las Caldas C08 MM unpublished 

Las Caldas C09 MM Rivero 2010: vol. II, 97 

Las Caldas C10 MM Corchón 2005–2006: 122 

Las Caldas C11 MM unpublished 
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Site Code Chronology Reference 

Las Caldas C12 MM unpublished 

Las Caldas C13 MM unpublished 

Las Caldas C14 MM unpublished 

Las Caldas C15 MM Corchón et al. 2006: 59–74, fig. 4 

Las Caldas C16 MM unpublished 

Las Caldas C17 MM unpublished 

Las Caldas C18 MM unpublished 

Las Caldas C19 MM unpublished 

Las Caldas C21 MM unpublished 

Las Caldas C22 MM unpublished 

El Castillo Ca1 UM Corchón 1986: 388, fig. 134-1 

La Colombière Cb3 MM Paillet & Man-Estier 2010: 35–104, fig .15 

La Colombière Cb4 MM Paillet & Man-Estier 2010: 35–104, fig. 19 

La Colombière Cb5 MM Paillet & Man-Estier 2010: 35–104, fig. 22 

La Colombière Cb6 MM Paillet & Man-Estier 2010: 35–104, fig. 25 

La Colombière Cb7 MM Paillet & Man-Estier 2010: 35–104, fig. 35 

La Colombière Cb8 MM Paillet & Man-Estier 2010: 35–104, fig. 37 

La Colombière Cb9 MM Paillet & Man-Estier 2010: 35–104, fig. 19 

Cepoy Ce1 UM Allain 1989: 193–214, fig. 9 

Campalou Cm1 MM Brochier & Brochier 1973: 1–12, fig. 4 

Courbet Co1 MM Sieveking 1987: pl. 68 

Courbet Co2 MM Sieveking 1987: pl. 68 

Courbet Co3 MM Sieveking 1987: pl. 68 

Courbet Co4 MM Sieveking 1987: pl. 68 

Courbet Co5 UM Sieveking 1987: pl. 61 

La Crouzade Cr1 MM Sacchi 1986: 121 

Dufaure Du1 MM Breuil & Dubalen 1901: 251–68, fig. 75 

Espalungue E1 MM Chollot 1964: 200 

Espalungue E2 MM Chollot 1964: 210 

Espalungue E3 MM Chollot 1964: 210 

Espalungue E4 MM Omnès 1977: 89–90, fig. 2 

Espalungue E5 MM Marsan et al. 1980: 181–87, fig. 6 

Espalungue E6 MM unpublished (MAN 49144) 

Espalungue E7 IM Chollot 1964: 212 
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Site Code Chronology Reference 

Enlène En1 MM Breuil & Bégouën 1958: fig. 102 

Enlène En3 MM Bégouën et al. 1984–85: 25–80, fig. 46 

Les Espélugues Es1 MM Piette 1907: pl. XXIV 

Étiolles Et1 UM Fritz & Tosello 2011: 27–46 

Les Eyzies Ey1 UM Sieveking 1987: pl. 5 

Les Eyzies Ey2 UM Sieveking 1987: pl. 5 

Fontalés Fo1 UM Welté & Lambert 1992: 245–318, fig. 15 

Gourdan G1 MM Chollot 1964: 62 (47036) 

Gourdan G2 MM Chollot 1964: 62 (47308) 

Gourdan G3 MM Chollot 1964: 64 (47300) 

Gourdan G4 MM Chollot 1964: 67 (48603) 

Gourdan G5 MM Chollot 1964: 67 (48603) 

Gourdan G6 MM Chollot 1964: 78 (48545) 

Gourdan G7 MM Tosello 2003b: 528 

La Garma Ga1 MM Rivero 2010: vol. II, 200 

La Garma Ga2 MM Arias & Ontañón 2004: 180 

La Goutte-Rouffat GR1 UM Tosello 2003a: 183–222, fig. 29–30 

Gazel Gz1 MM Sacchi 1986: fig. 110 

Isturitz I01 MM Buisson & Pinçon 1984–85: pl. III, fig. 7 

Isturitz I02 MM Saint-Périer 1936: 95, fig. 56-6 

Isturitz I03 MM Saint-Périer 1930: 77, fig. 57: 1 

Isturitz I05 MM Passemard 1944: pl. XXXV, nº 1–3 

Isturitz I06 MM Passemard 1944: pl. XXXV, nº 1–3 

Isturitz I08 MM Saint-Périer 1936: pl. IX 

Isturitz I09 UM Passemard 1922: 1–45, fig. 35 

Isturitz I10 MM Passemard 1922: 1–45, fig. 40 

Isturitz I11 MM Passemard 1922: 1–45, fig. 41 

Isturitz I12 MM Passemard 1944: pl. XXXIII 

Isturitz I13 MM Saint-Périer 1936: fig. 61 

Isturitz I14 UM Saint-Périer 1936: fig. 44-2 

Labastide La1 MM Bégouën 1938: 1–10, fig .4 

Labastide La2 MM Simonnet et al. 1989: 173–86, fig. 6:4 

Labastide La3 MM Simonnet et al. 1989: 173–86, fig. 6:5 

Labastide La4 MM Simonnet et al. 1989: 173–86, fig. 6:8 
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Site Code Chronology Reference 

Labastide La5 MM Simonnet et al. 1989: 173–86, fig. 6:2 

Labastide La6 MM Simonnet et al. 1989: 173–86, fig. 6:3 

Labastide La7 MM Simonnet et al. 1989: 173–86, fig. 6:6 

Labastide La8 MM Simonnet et al. 1989: 173–86, fig. 6:7 

Laugerie-Basse LB1 MM Chollot 1964: 468 

Laugerie-Basse LB2 MM Chollot 1980: 406 (53923) 

Laugerie-Basse LB3 MM Breuil 1934: 89–101, fig. 5 

Laugerie-Basse LB4 MM Breuil 1934: 89–101, fig. 5 

Laugerie-Basse LB5 MM Breuil 1934: 89–101, fig. 5 

Laugerie-Basse LB6 MM Fritz 1999: 84 

Laugerie-Basse LB7 MM Fritz 1999: 87 

Laugerie-Basse LB8 MM Breuil 1931: 55–59, fig. 1 

Laugerie-Basse LB9 UM Tosello 2003b: 69 

Laugerie-Basse LBa UM Tosello 2003b: 77 

Laugerie-Basse LBb MM Tosello 2003b: 80 

Lespugue-Harpons Le1 MM Leroi-Gourhan 1965: fig. 455 

Lespugue-Harpons Le2 MM Leroi-Gourhan 1965: fig. 455 

Lafaye Lf1 MM Cartailhac 1903: 129–50, fig. 50 

Limeuil Li1 UM Tosello 2003b: 91, fig. 36 

Limeuil Li2 UM Tosello 2003b: 88, fig. 33-2 

Limeuil Li3 UM Tosello 2003b: 88, fig. 33-2 

Limeuil Li4 UM Tosello 2003b: 89 

Limeuil Li5 UM Tosello 2003b: 111 

Limeuil Li6 UM Tosello 2003b: 133 

Limeuil Li7 UM Tosello 2003b: 136 

Limeuil Li8 UM Tosello 2003b: 138 

Limeuil Li9 UM Tosello 2003b: 139 

Limeuil Lib UM Tosello 2003b: 143 

Limeuil Lic UM Tosello 2003b: 143 

Limeuil Lid UM Tosello 2003b: 143 

Limeuil Lie UM Tosello 2003b: 143 

Limeuil Lif UM Tosello 2003b: 144 

Limeuil Lig UM Tosello 2003b: 144 

Limeuil Lih UM Tosello 2003b: 144 
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Site Code Chronology Reference 

Limeuil Lii UM Tosello 2003b: 144 

Limeuil Lij UM Tosello 2003b: 145 

Limeuil Lik UM Tosello 2003b: 147 

Limeuil Lil UM Tosello 2003b: 148 

Limeuil Lim UM Tosello 2003b: 151 

Limeuil Lip UM Tosello 2003b: 235 

Limeuil Liq UM Tosello 2003b: 237 

Limeuil Lir UM Tosello 2003b: 243 

Lalinde Ll1 UM Delluc & Delluc 2008: 185–205, fig. 20 

Lortet Lo1 UM Chollot 1964: 146 (48203) 

Lortet Lo2 MM Chollot 1964: 148 (48600) 

Lortet Lo3 MM Chollot 1964: 148 (48600) 

Lortet Lo4 UM Merlet 1980: 115–23, fig. 6 

La Paloma LP1 MM Corchón 1986: 348, fig. 104 

Lumentxa Lu1 UM Corchón 1986: 455, fig. 187 

La Madeleine M01 UM Chollot 1980: 345 

La Madeleine M03 UM Chollot 1980: 383 

La Madeleine M04 UM Chollot 1980: 383 

La Madeleine M05 MM Capitan & Peyrony 1928: 42, fig 19:2 

La Madeleine M06 MM Capitan & Peyrony 1928: 42, fig. 19:1 

La Madeleine M07 MM Capitan & Peyrony 1928:  42, fig. 19:4 

La Madeleine M08 MM Capitan & Peyrony 1928: 42, fig. 19:5 

La Madeleine M09 MM Capitan & Peyrony 1928: 42, fig. 19:6 

La Madeleine M10 MM Capitan & Peyrony 1928: 42, fig. 19:7 

La Madeleine M12 MM Capitan & Peyrony 1928: 42, fig. 19:9 

La Madeleine M13 MM Capitan & Peyrony 1928: 42, fig. 19:13 

La Madeleine M14 MM Capitan & Peyrony 1928: 42, fig. 19:12 

La Madeleine M15 MM Tosello 2003: 324 

La Madeleine M16 MM Tosello 2003b: 325 

La Madeleine M17 MM Tosello 2003b: 325 

La Madeleine M18 MM Tosello 2003b: 327 

La Madeleine M19 IM Tosello 2003b: 343 

La Madeleine M20 IM Tosello 2003b: 344 

La Madeleine M21 MM Tosello 2003b: 358 
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Site Code Chronology Reference 

La Madeleine M22 MM Tosello 2003b: 358 

La Madeleine M23 UM Tosello 2003b: 404 

La Madeleine M24 UM Tosello 2003b: 407 

La Madeleine M25 UM Tosello 2003b: 418 

La Madeleine M26 UM Tosello 2003b: 416 

La Madeleine M27 UM Tosello 2003b: 422 

La Madeleine M28 UM Sieveking 1987: pl. 18 (306) 

La Madeleine M29 UM Sieveking 1987: pl. 18 (306) 

La Madeleine M30 UM Sieveking 1987: pl. 20 (308) 

La Madeleine M31 UM Sieveking 1987: pl. 20 (308) 

La Madeleine M32 UM Sieveking 1987: pl. 20 (308) 

La Madeleine M33 UM Sieveking 1987: pl. 24 (311) 

La Madeleine M34 UM Sieveking 1987: pl. 24 (311) 

La Madeleine M35 UM Sieveking 1987: pl. 32 (314) 

La Madeleine M36 UM Sieveking 1987: pl. 42 (338) 

La Madeleine M37 UM Sieveking 1987: pl. 43 (339) 

La Madeleine M38 UM Sieveking 1987: pl. 43 (339) 

La Madeleine M39 UM Sieveking 1987: pl. 30 (313) 

La Madeleine M40 UM Sieveking 1987: pl. 30 (313) 

La Madeleine M41 UM Sieveking 1987: pl. 56 (422) 

La Madeleine M42 UM Sieveking 1987: pl. 56 (421) 

La Madeleine M43 UM Sieveking 1987: pl. 56 (421) 

La Madeleine M44 UM Chollot 1980: 346 (8162) 

La Madeleine M45 UM Chollot 1980: 346 (8162) 

La Madeleine M46 UM Chollot 1980: 346 (8162) 

La Madeleine M47 UM Chollot 1980: 421 (8176) 

La Madeleine M48 UM Chollot 1980: 421 (8176) 

La Madeleine M50 UM Chollot 1980: 421 (21268) 

La Madeleine M51 UM Cartailhac & Breuil 1906: 131, fig. 108-3  

Mas d'Azil Ma1 MM Chollot 1964: 236 (47080) 

Mas d'Azil Ma2 MM Chollot 1964: 236 (47080) 

Mas d'Azil Ma3 MM Chollot 1964: 244 (47343) 

Mas d'Azil Ma6 MM Chollot 1964: 300 (47361) 

Mas d'Azil Ma8 MM Chollot 1964: 300 (47359) 
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Site Code Chronology Reference 

Mas d'Azil Ma9 MM Chollot 1964: 300 (47076) 

Mas d'Azil Maa MM Chollot 1964: 300 (47076) 

Mas d'Azil Mab MM Chollot 1964: 301 (47783) 

Mas d'Azil Mac MM Chollot 1964: 302 (48119) 

Mas d'Azil Mad MM Chollot 1964: 252 (47187) 

Mas d'Azil Mae UM Chollot 1964: 323 (47533) 

Mas d'Azil Maf MM Péquart & Péquart 1960: 272, fig. 189-9  

Mas d'Azil Mag MM Chollot 1964: 284 (48120) 

Mas d'Azil Mah MM Chollot 1964: 250 (47287) 

Mas d'Azil Mai MM Chollot 1964:  250 (47287) 

Mas d'Azil Maj MM Chollot 1964: 254 (47289) 

Mas d'Azil Mak MM Chollot 1964: 320 (47617) 

Mas d'Azil Mal MM Chollot 1964: 320 (47617) 

Mas d'Azil Mam MM Chollot 1964: 300 (47780) 

Mas d'Azil Man MM unpublished (MAN 47785) 

Mas d'Azil Mao MM Clottes et al. 1981: 37–76, fig. 5 

Mas d'Azil Map MM Clottes et al. 1981: 37–76, fig. 5 

La Marche Mr1 IM Marshack 1991: 192, fig. 88 

Massat Ms1 IM Barrière 1990: 127, fig. 76 

Montastruc Mt1 MM Sieveking 1987: pl. 86 

Montastruc Mt2 MM Sieveking 1987: pl. 86 

Montastruc Mt3 MM Sieveking 1987: pl. 86 

Montastruc Mt4 MM Sieveking 1987: pl. 86 

Montastruc Mt5 MM Sieveking 1987: pl. 87 

Montastruc Mt6 MM Sieveking 1987: pl. 87 

Montastruc Mt7 MM Sieveking 1987: pl. 99 

Montastruc Mt8 MM Sieveking 1987: pl. 109 

Montastruc Mt9 MM Sieveking 1987: pl. 109 

Montastruc Mta MM Sieveking 1987: pl. 109 

Montastruc Mtb MM Sieveking 1987: pl. 117 

Montastruc Mtc MM Sieveking 1987: pl. 117 

Montastruc Mte MM Sieveking 1987: pl. 97 

Montastruc Mtf MM Sieveking 1987: pl. 98 

Montastruc Mtg MM Sieveking 1987: pl. 101 
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Site Code Chronology Reference 

Montastruc Mth MM Sieveking 1987: pl. 103 

Montastruc Mti MM Sieveking 1987: pl. 103 

Montastruc Mtj MM Sieveking 1987: pl. 104 

Montastruc Mtk MM Sieveking 1987: pl. 107 

Montastruc Mtl MM Sieveking 1987: pl. 107 

Montastruc Mtm MM Sieveking 1987: pl. 110 

Montastruc Mto MM Sieveking 1987: pl. 100 

El Pendo Pe1 UM Corchón 1986: 437, fig. 172 

El Pendo Pe2 UM Arias & Ontañón 2004: 221 

El Pendo Pe3 UM Barandiarán 1973: pl. 23-2 

El Pendo Pe4 UM Barandiarán 1973: pl. 33: 2 

El Pendo Pe5 UM Arias & Ontañón 2004: 222 

La Pila Pi1 UM Bernaldo de Quirós & de las Heras 1989: 37–44 

Peyrat Py1 UM Cleyet-Merle 1988: 332–51, fig. 11 

Poeymau Po1 UM Barandiarán & Laplace 2000: 9–36, fig. 7–112 

Poeymau Po2 UM Barandiarán & Laplace 2000: 9–36, fig. 7-113 

Poeymau Po3 UM Barandiarán & Laplace 2000: 9–36, fig. 7-114 

Rocher de la Caille RC1 UM Tosello 2003a: 183–222, fig. 2 

Rocher de la Caille RC2 UM Tosello 2003a: 183–222, fig. 2 

Rocher de la Caille RC3 UM Tosello 2003a: 183–222, fig. 4 

Rocher de la Caille RC4 UM Tosello 2003a: 183–222, fig. 11 

Rocher de la Caille RC5 UM Tosello 2003a: 183–222, fig. 13 

Rochereil Ro1 UM Tosello 2003b: 458, fig. 361 

Raymonden Ry1 IM unpublished 

Sainte Eulalie SE1 UM Lorblanchet et al. 1973: 233–325, fig. 71 

Saint-Michel-

Arudy SM1 MM Thiault & Roy 1996: 297, cat. 416 

Saint-Michel-

Arudy SM2 MM Chollot 1980: 417 (56589) 

Soucy So1 UM Tosello 2003b: 462 

Tito Bustillo TB1 IM Corchón 1986: 375, fig. 125.2 

Tito Bustillo TB2 IM Corchón 1986: 375, fig. 127 

Tito Bustillo TB3 IM Corchón 1986: 375, fig. 125.1 

Taillis des Coteaux TC1 MM Primault et al. 2010: 271–93, fig. 26 
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Site Code Chronology Reference 

Torre To1 UM Corchón 1986: 470, fig. 195 

Tuc d'Audoubert Tu1 MM Bégouën et al. 2009: 109, fig. 95-11 

Urtiaga U1 UM Barandiarán 1973: pl. 36-5 

La Vache V1 UM Clottes & Delporte 2003: vol. 2, 312, cat. 375 

La Vache V2 UM Clottes & Delporte 2003: vol. 2, 312, cat. 375 

La Vache V3 UM Clottes & Delporte 2003: vol. 2, 393, cat. 496 

La Vache V4 UM Clottes & Delporte 2003: vol. 2, 360, cat. 452 

La Vache V5 UM Clottes & Delporte 2003: vol. 2, 390, cat. 494 

La Vache V6 UM Clottes & Delporte 2003: vol. 2, 253, cat. 296 

El Valle Va1 UM Corchón1986: fig. 446 

El Valle Va2 UM Corchón1986: fig. 446 

Villepin Vi1 UM Tosello 2003b: 484, fig. 378 

La Viña Vñ1 MM Fortea Perez et al. 1989: 219–43, fig. 4-1 
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