
MORPHOLOGICAL DESCRIPTIVE COMPARISON AMONG FOSSIL RHINOCEROSES DISCUSSED IN THE MAIN TEXT
Specimen number Locality Age Species Reference Stage Rear border of the nasal notch Rear border of the infraorbital foramen Anterior border of the orbit Posterior border of incisive foramen Posterior end of the palate Continuous lingual cingulum on P2-P4 Shape of the nuchal crest (dorsal view) Shape of the occipital face Area between the temporal and nuchal crests Occipital face, lateral view Postglenoidal apophysis, cross section Foramen nervi hypoglossi Sagittal crest on the basilar process Nasal bones Nuchal tubercle
NHMUK 48953 Minchin Hole MIS5 S. hemitoechus Falconer (1868, pl. 23, fig. 1, pl. 24, figs 2-3) ? ? ? ? ? ? ? straight subtrapezoidal flattened straight subtrapezoidal? anteriorly placed barely visible ? absent
NHMUK 20013 Northampton ? S. hemitoechus Falconer (1868, pl. 23, fig. 2, pl. 24, fig. 1) ? ? ? ? ? ? ? sligthly concave subtrapezoidal flattened straight subtrapezoidal ? ? ? absent
NHMUK 45205 Ilford MIS7 S. hemitoechus Woodward (1874, pl. 15) 8 mid of M1 mid of M1 mid of M3 ? protoloph of M3 absent straight subtrapezoidal flattened straight subtrapezoidal anteriorly placed ? anteriorly fused absent
NHMUK 43937 Swanscombe MIS11 S. hemitoechus This work ? ? ? ? ? ? ? sligthly concave subtrapezoidal flattened straight subtrapezoidal ? ? ? absent
NHMUK 27836 Clacton MIS11 S. hemitoechus Owen (1846, figs 131, 138-140) ? ? ? ? ? ? ? sinuous, with a boss in the mid narrow subtrapezoidal ? ? ? ? ? anteriorly fused ?
IGF 1105 Ponte alla Nave MIS6? S. hemitoechus Ugolini (1906, pl. 1, fig. 5, pl. 3, fig. 2, pl. 4, figs 1-2) 7/8 mid of M1 mid of M1 anterior of M3 anterior to P2 metaloph of M2 absent straight narrow bell-shaped flattened slightly anteriorly forward subtrapezoidal anteriorly placed sharp anteriorly fused absent
IGF 1109 Maspino MIS6-4 S. hemitoechus Ugolini (1906, pl. 1, fig. 4, pl. 2, figs 1-2, pl. 3, fig. 1) 8 mid of M1 mid of M1 mid of M3 anterior to P2 protoloph of M3 absent probably slightly concave narrow subtrapezoidal flattened straight subtrapezoidal/curved anteriorly placed sharp anteriorly fused absent
IGF 10792 Pogi MIS6? S. hemitoechus Azzaroli (1962, fig. 4-3, pl. 1, fig. 1, pl. 2, fig. 2, pl. 3, fig. 2, pl. 4, fig. 3) 7/8 anterior of M1 mid of M1 posterior of M2 anterior to P2 metaloph of M2 absent straight narrow subtrapezoidal depressed straight subtrapezoidal anteriorly placed barely visible anteriorly fused absent
MSNCC I17769 Maspino MIS6-4 S. hemitoechus Brandt (1877, pl. 4, figs 1-3); Ugolini (1906, pl. 1, figs 1-3) ? ? ? ? ? ? ? sinuous, with a boss in the mid subtrapezoidal flattened straight ? ? ? anteriorly fused absent
MPACSCL San Colombano Late Pleistocene S. hemitoechus Caccia (1928, fig. 1); Cantaluppi (1969, pl 1-2) 7 anterior of M1 mid of M1 posterior of M2 anterior to P2 mid valley of M2 absent sligthly concave subtrapezoidal flattened slightly anteriorly forward curved anteriorly placed barely visible anteriorly fused
NBC 93302 Westerveld ? S. hemitoechus Loose (1961, figs 2-5) 7 posterior of P4 mid of M1 anterior of M3 anterior to P2 mid valley of M2 absent straight subtrapezoidal flattened slightly anteriorly forward curved anteriorly placed barely visible anteriorly fused absent
LHV 189 - HK 88 Neumark-Nord MIS7 S. hemitoechus van der Made (2010, pl. 5, pl. 6-fig. 1) 8 mid of M1 mid of M1 mid of M3 anterior to P2 protoloph of M3 absent sinuous, with a boss in the mid subtrapezoidal flattened almost posteriorly forward subtrapezoidal anteriorly placed sharp anteriorly fused absent
MUST 1522 Campagna Romana MIS13 S. hemitoechus Pandolfi et al. (2013, fig. 2) ? ? ? ? ? ? ? sligthly concave narrow subtrapezoidal flattened straight ? ? ? ? absent
SMNS Steinheim a.d. Murr MIS9 S. hemitoechus Staesche (1941, pl. 8, fig. 3, pl 12-14) 5 posterior of P4 ? posterior of M2 ? mid valley of M2 reduced straight narrow subtrapezoidal flattened straight curved anteriorly placed barely visible anteriorly fused absent
SMNS 16295-1929 Steinheim a.d. Murr MIS9 S. hemitoechus Staesche (1941, pl. 11, figs 1-3) <5 ? ? ? ? ? ? ? ? ? straight subtrapezoidal anteriorly placed ? anteriorly fused absent
15/13/CDC/H’42/101/50 Cueva Des-Cubierta MIS4-first half of MIS3 S. hemitoechus Baquedano et al. (2022, fig. S5a-c) 8 mid of M1 mid of M1 anterior of M3 ? ? ? sligthly concave ? depressed straight curved anteriorly placed sharp ? absent
GRQ-SERP#8096 Cova del Rinoceront MIS5e-5a S. hundsheimensis Daura et al. (2015, figs 7-6) ? ? ? ? ? ? ? regularly concave subtrapezoidal flattened anteriorly forward curved ? ? ? developed
NHMW 2013/0282/0001 Hundsheim MIS15 S. hundsheimensis Toula (1902, pl. 2, figs 1-2, pl. 3, figs 1-2) 7 between P4-M1? ? mid of M2 ? ? continuous* straight broad bell-shaped depressed anteriorly forward curved mid of the condylar fossa barely visible ? developed
MPI 33085 Isernia MIS15 S. hundsheimensis Sala & Fortelius (1993, pl. I) >6 M1 between M2-M3 ? ? ? slightly concave, with a boss in the mid broad subtrapezoidal depressed slightly anteriorly forward ? ? ? anteriorly separated developed
NHMM PW 1977-13 Mosbach MIS15 S. hundsheimensis This work 6/7 mid of P4 mid of P4 anterior of M2 ? ? continuous slightly concave ? depressed anteriorly forward ? ? ? anteriorly separated developed
NHMM PW 1958-764 Mosbach MIS15 S. hundsheimensis Loose (1975, pl. 3, fig. 2, pl.4, fig.2, pl. 10, fig. 3, pl. 13, fig. 4) 8 between P4-M1 mid of P4 between M2-M3 anterior to P2 metaloph of M2 reduced slightly concave broad subtrapezoidal depressed slightly anteriorly forward ? ? ? anteriorly separated developed
MPP VER_099 Torrente Stirone MIS25-23 S. hundsheimensis Cigala-Fulgosi (1976, pl. 1) 7 mid of P4 posterior of P4 anterior of M2 anterior to P2 metaloph of M2? continuous concave in the middle ? depressed anteriorly forward curved ? barely visible anteriorly separated developed
MCSNB Es. B Leffe latest Early Pleistocene S. hundsheimensis Vialli (1956, pl. 1, figs 1-3) >6 mid of P4 ? ? ? ? continuous ? ? ? ? ? ? ? anteriorly separated ?
MUST 1956 Redicicoli MIS25-23 S. hundsheimensis This work ? ? ? ? ? ? ? sligthly concave broad bell-shaped depressed slightly anteriorly forward curved ? sharp ? developed
IQW 2009/30270 Untermassfeld MIS31 S. hundsheimensis Kotowsi et al. (2020, fig. 1) 7 mid of P4 mid of P4 mid of M2 anterior to P2 mid valley of M2 continuous ? ? flattened? straight curved anteriorly placed barely visible anteriorly separated developed
IQW Suss.1965/2513 Sussenborn MIS16 S. hundsheimensis Kahlke (1969, pl. 46, fig. 1) 7 between P4-M1 ? mid of M2 ? ? continuous* ? ? ? straight ? ? ? ? absent
IQW Voi3280 Voigsted MIS16 S. hundsheimensis Kahlke (1965, pl. 25, figs 1-2) 6 mid of P4 ? anterior of M2 ? ? continuous ? ? ? ? ? ? ? ? ?
IQW Voi67 Voigsted MIS16 S. hundsheimensis Kahlke (1965, pl. 29, figs 1-2) 8 ? ? ? ? ? ? sligthly concave ? depressed slightly anteriorly forward curved ? ? anteriorly separated absent
IfG no code Mauer MIS15 S. hundsheimensis Würm (1912, pl. 1, figs 1, 3, pl. 2, figs 1-2) 6 ? ? ? ? ? continuous sligthly concave ? depressed ? ? ? ? anteriorly separated developed
MKSNP Mezzana Rabattone ? S. kirchbergensis Anfossi & Cantaluppi (1988, fig. 2, pl. I) ? ? ? ? ? ? ? V-shaped narrow subtrapezoidal depressed anteriorly forward ? ? ? anteriorly fused developed
LHV 198 Neumark-Nord MIS7 S. kirchbergensis van der Made (2010, pl. 1) 8 mid of P4 mid of P4 mid of M2 anterior to P2 protoloph of M3 reduced V-shaped narrow subtrapezoidal ? anteriorly forward curved mid of the condylar fossa sharp anteriorly fused developed
LHV 193 Neumark-Nord MIS7 S. kirchbergensis van der Made (2010, pl. 2, fig. 1) 7 anterior of P4 anterior of P4 mid of M2 ? ? absent V-shaped narrow subtrapezoidal depressed straight? ? ? ? anteriorly fused ?
LHV 200-E 24, 241-243 Neumark-Nord MIS7 S. kirchbergensis van der Made (2010, pl. 2, fig. 2) 7 ? ? mid of M2 ? ? ? ? ? depressed ? curved ? ? ? ?
SMNH No.H36 Rhino Cave, Shennongjia Late Pleistocene S. kirchbergensis Tong & Wu (2010, fig. 1-A) 2 mid of DP4 between DP3/DP4 posterior of M1 anterior to P2 metaloph of M1 absent straight narrow subtrapezoidal flattened straight curved anteriorly placed absent ? absent
NAS F4160 Chondon MIS 5e? S. kirchbergensis Kirillova et al. (2017, fig. 2) 7 between P3/P4 anterior of P4 anterior of M2 anterior to P2 protoloph of M3 reduced V-shaped narrow subtrapezoidal depressed straight curved mid of the condylar fossa sharp anteriorly fused developed
NHMM PW 1949-238 Mosbach MIS15 S. kirchbergensis Loose (1975, pl. 3, fig. 3, pl. 4, fig. 3, pl. 8, fig. 2, pl. 10, fig. 4, pl. 13, fig.2) 6 mid of P4 anterior of P4 between M1/M2 anterior to P2 ? reduced slightly V-shaped narrow subtrapezoidal depressed straight ? anteriorly placed barely visible anteriorly fused developed
SMNK PAL4254 Daxlanden MIS9? S. kirchbergensis Schroeder (1903, pl. 2, fig. 2, pl. 3, fig. 1); Loose (1975, pl. 5, fig. 1, pl. 6, fig. 1, pl. 8, fig. 3, pl. 10, fig. 5, pl. 13, fig.1) 7/8 between P3/P4 between P3/P4 between M1/M2 anterior to P2 mid valley of M2 reduced regularly concave narrow subtrapezoidal depressed anteriorly forward curved mid of the condylar fossa sharp anteriorly fused developed
MZ VIII Vm-450 Warsaw ? S. kirchbergensis Borsuk-Bialynicka & Jakubowski (1972, pls 1-3) 7 anterior of P4 anterior of P4 mid of M2 anterior to P2 protoloph of M3 reduced V-shaped narrow subtrapezoidal depressed anteriorly forward curved mid of the condylar fossa sharp anteriorly fused developed
CNHM Krapina MIS5e S. kirchbergensis Gorjanovich-Kramberger (1913, pl. I, figs 1-3, pl. 2, fig. 2) 8 mid of P4 mid of P4 mid of M2 anterior to P2 protoloph of M3 continuous regularly concave narrow subtrapezoidal depressed anteriorly forward curved anteriorly placed sharp anteriorly fused developed
ZIN 10718 Irkutsk ? S. kirchbergensis Brandt (1877, pl. 1, 2, figs. 1-3) >6 ? ? ? anterior to P2 protoloph of M3 ? regularly concave narrow subtrapezoidal depressed anteriorly forward curved anteriorly placed sharp anteriorly fused developed
MPAP no code Spinadesco ? S. kirchbergensis Persico et al. (2015, pl. 1) 5 anterior of P4 anterior of P4 anterior of M2 anterior to P2 metaloph of M2 reduced V-shaped narrow subtrapezoidal depressed anteriorly forward curved ? ? anteriorly separated developed

Institutional abbreviations are reported in Material and methods. DP, deciduous; P, premolar; M, molar. “Anterior” is used the character lies between the mesial side of the tooth and the paracone fold; “mid” is used when the character lies between the paracone and metacone folds; “posterior” is used when the character lies between the metacone fold and distal side of the tooth. 
The ontogenetic stage is after Groves (1967): 1, first permanent molar not visible; 2, first permanent molar erupting: no
trace of a second molar; 3, second molar erupting: second and third premolars in process of replacement; 4, second molar in wear: fourth premolar in process of
replacement; 5, third molar in evidence: all milk teeth replaced; 6, third molar fully erupted; 7, third molar in wear; 8, third molar in advanced wear.

MORPHOMETRIC COMPARISON AMONG SELECTED PLEISTOCENE CRANIA AND EXTANT RHINOCEROSES
Specimen number Locality Age Reference Species Stage Occipitonasal Length Basal Length Zygomatic Breadth Occipital Breadth Mastoid Breadth Occipital Height Maximal Occipital Height Toothrow Length
NHMUK 48953 Minchin Hole MIS5 Falconer (1868, pl. 23, fig. 1, pl. 24, figs 2-3) S. hemitoechus ? 137.57 261.96 171.32 208.53
MPACSCL San Colombano late Pleistocene Caccia (1928, fig. 1); Cantaluppi (1969, pls 1-2) S. hemitoechus 7 698 627 326 129 246 133 258
NBC 93302 Westerveld ? Loose (1961, figs 2-5) S. hemitoechus 7 811 696 354 165 257.88 171 260
IGF 1109 Maspino MIS6-4 Ugolini (1906, pl. 1, fig. 4, pl. 2, figs 1-2, pl. 3, fig. 1) S. hemitoechus 8 725 650 310 120 240 200 245
MSNCC I17769 Maspino MIS6-4 Brandt (1877, pl. 4, figs 1-3); Ugolini (1906, pl. 1, figs 1-3) S. hemitoechus ? 700 630 330 120 245 200
IGF 10792 Pogi MIS6? Azzaroli (1962, fig. 4-3, pl. 1, fig. 1, pl. 2, fig. 2, pl. 3, fig. 2, pl. 4, fig. 3) S. hemitoechus 7/8 700 564 320 134 212 136 249
IGF 1105 Ponte alla Nave MIS6? Ugolini (1906, pl. 1, fig. 5, pl. 3, fig. 2, pl. 4, figs 1-2) S. hemitoechus 7/8 725 680 328 130 250 190 260
NHMUK 45205 Ilford MIS7 Woodward (1874, pl. 15) S. hemitoechus 8 810 704 364 139 215 134 206.7 265.87
LHV 189 - HK 88 Neumark-Nord MIS7 Made (2010, pl. 5, pl. 6, fig. 1) S. hemitoechus 8 840 760 365.2 160 281.9 171.5 257
NHMUK 20013 Northampton ? Falconer (1868, pl. 23, fig. 2, pl. 24, fig. 1) S. hemitoechus ? 325 132.73 239.15 151.49 185.9
NHMUK 43937 Swanscombe MIS11 This work S. hemitoechus ? 131.67 229.72 148.17 200.41
NHMUK 27836 Clacton MIS11 Owen (1846, figs 131, 138-140) S. hemitoechus ? 711 136.5 (237)
MUST 1522 Campagna Romana MIS13 Pandolfi et al. (2013, fig. 2) S. hemitoechus ? 316 139 247 165

Borneo Groves (1966) D. sumatrensis sumatrensis min 448.4 463.7 248.7 107.8 111.6 180.1
Borneo Groves (1966) D. sumatrensis sumatrensis med 465.6 475.7 261.9 116.8 116 190.7
Borneo Groves (1966) D. sumatrensis sumatrensis max 482.8 487.7 275.1 125.8 120.4 201.3
Sumatra+Malaya Groves (1966) D. sumatrensis lasiotis min 507.4 491.3 277.3 117.1 110.9 181.5
Sumatra+Malaya Groves (1966) D. sumatrensis lasiotis med 528.3 507.4 292.8 125.6 116.8 197.55
Sumatra+Malaya Groves (1966) D. sumatrensis lasiotis max 549.2 523.5 307.8 134.1 123.2 215.7
Java Groves (1966) Rhinoceros sondaicus sondaicus min 495.3 561.7 334.1 282.5 150.4 219
Java Groves (1966) Rhinoceros sondaicus sondaicus med 514.5 575.8 347.5 296 158.5 227.1
Java Groves (1966) Rhinoceros sondaicus sondaicus max 533.7 589.9 360.9 309.5 166.6 235.2
Bengal Groves (1966) Rhinoceros sondaicus inermis min 511.7 549.8 350.3 278.7 174.5 235
Bengal Groves (1966) Rhinoceros sondaicus inermis med 527.8 567.3 355 290 183 240
Bengal Groves (1966) Rhinoceros sondaicus inermis max 543.9 584.8 359.7 301.3 191.5 245

Groves (1967) Diceros bicornis bicornis min 629.3 581 359.1 195.2 297.7
Groves (1967) Diceros bicornis bicornis med 667 606.3 372.5 218.8 315.3
Groves (1967) Diceros bicornis bicornis max 704.7 631.6 385.9 242.4 332.9
Groves (1967) Diceros bicornis minor min 559 528.5 319.9 176.1 241.1
Groves (1967) Diceros bicornis minor med 576 545.4 330.4 188.2 254.1
Groves (1967) Diceros bicornis minor max 593 562.3 340.9 200.3 267.1
Groves (1967) Diceros bicornis michaeli min 511.7 500 317 176.1 238.1
Groves (1967) Diceros bicornis michaeli med 532.6 514.2 326.8 186.2 251.2
Groves (1967) Diceros bicornis michaeli max 553.5 528.4 336.6 196.3 264.3
Groves (1967) Diceros bicornis brucii min 551.4 518.1 306.1 171.9 237.8
Groves (1967) Diceros bicornis brucii med 570.3 531.8 315.4 182.5 251.4
Groves (1967) Diceros bicornis brucii max 589.2 545.5 324.7 193.1 265
Groves et al. (2010) Ceratotherium simim cottoni min 751.78 627.27 181.18 146.1 268.37
Groves et al. (2010) Ceratotherium simim cottoni med 795.085 681.025 213 162.945 282.5
Groves et al. (2010) Ceratotherium simim cottoni max 838.39 734.78 244.82 179.79 296.63
Groves et al. (2010) Ceratotherium simim simum min 734.23 639.6 207.53 159.64 235.46
Groves et al. (2010) Ceratotherium simim simum med 782.295 679.74 224.175 171.72 258.16
Groves et al. (2010) Ceratotherium simim simum max 830.36 719.88 240.82 183.8 280.86

MPP VER_099 Torrente Stirone MIS25-23 Cigala-Fulgosi (1976, pl. 1) S. hundsheimensis 7 710 663 304 185 149 263
GRQ-SERP#8096 Cova del Rinoceront MIS5e-5a Daura et al. (2015, figs 7-6) S. hundsheimensis ? 130.1 160
NHMW 2013/0282/0001 Hundsheim MIS15 Toula (1902, pl. 2, figs 1-2, pl. 3, figs 1-2) S. hundsheimensis 7 327 146.9 218.5 145.5 211.8 252,76*
MPI 33085 Isernia MIS15 Sala & Fortelius (1993, pl. 1) S. hundsheimensis >6 707 626 323 175 243.7
NHMM PW 1977-13 Mosbach MIS15 This work S. hundsheimensis 6/7 615 531 268.77 143.7 244.4
NHMM PW 1958-764 Mosbach MIS15 Loose (1975, pl. 3, fig. 2, pl.4, fig.2, pl. 10, fig. 3, pl. 13, fig. 4) S. hundsheimensis 8 702 593 278 152 218 218.6
IfG no code Mauer MIS15 Wurm (1912, pl. 1, figs 1, 3, pl. 2, figs 1-2) S. hundsheimensis 6 650 143 230 151 187
IQW Suss.1965/2513 Sussenborn MIS16 Kahlke (1969, pl. 46, fig. 1) S. hundsheimensis 7 736 244,5*
IQW Voi3280 Voigsted MIS16 Kahlke (1965, pl. 25, figs 1-2) S. hundsheimensis 6 245
IQW Voi67 Voigsted MIS16 Kahlke (1965, pl. 29, figs 1-2) S. hundsheimensis 8 789.5
MUST 1956 Redicicoli MIS25-23 This work S. hundsheimensis ? 137 150
IQW 2009/30270 Untermassfeld MIS31 Kotowsi et al. (2020, fig. 1) S. hundsheimensis 7 628 635 264
NAS F4160 Chondon MIS 5e? Kirillova et al. (2017, fig. 2) S. kirchbergensis 7 798 678 389 176 285 171 280
CNHM Krapina MIS5e Gorjanovich-Kramberger (1913, pl. 1, figs 1-3, pl. 2, fig. 2) S. kirchbergensis 8 722 690 364 156 275 212.5 290
MKSNP Mezzana Rabattone ? Anfossi & Cantaluppi (1988, fig. 2, pl. 1) S. kirchbergensis ? 710 359
LHV 198 Neumark-Nord MIS7 Van der Made (2010, pl. 1) S. kirchbergensis 8 700 720 381.8 156.7 292.8 143.1 294.4
LHV 193 Neumark-Nord MIS7 Van der Made (2010, pl. 2, fig. 1) S. kirchbergensis 7 780 156.5 322.3
LHV 200-E 24, 241-243 Neumark-Nord MIS7 Van der Made (2010, pl. 2, fig. 2) S. kirchbergensis 7 790 161.9
SMNK PAL4254 Daxlanden MIS9? Schroeder (1903, pl. 2, fig. 2, pl. 3, fig. 1); Loose (1975, pl. 5, fig. 1, pl. 6, fig. 1, pl. 8, fig. 3, pl. 10, fig. 5, pl. 13, fig.1) S. kirchbergensis 7/8 664 344 130 252 204 256
MZ VIII Vm-450 Warsaw ? Borsuk-Bialynicka & Jakubowski (1972, pls 1-3) S. kirchbergensis 7 723 682 390 170 264 239 284
NHMM PW 1949-238 Mosbach MIS15 Loose (1975, pl. 3, fig. 3, pl. 4, fig. 3, pl. 8, fig. 2, pl. 10, fig. 4, pl. 13, fig.2) S. kirchbergensis 6
ZIN 10718 Irkutsk ? Brandt (1877, pls 1, 2, figs 1-3) S. kirchbergensis >6 802 741 388 178 272 231 310
MPAP no code Spinadesco ? Persico et al. (2015, pl. 1) S. kirchbergensis 5 776 406

Measurement in mm.
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