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SOM 1. Astragal measurements for the 80 individuals of extant mammals analyzed in this study. Institutional abbreviations.—KUPRI, primate
collection stored in the Primate Research Institute, Kyoto University, Inuyama, Japan; KUPRI-Z, zoological collection stored in the Primate
Research Institute, Kyoto University, Inuyama, Japan; NSM-M, mammalian collection stored in the National Museum of Nature and Science
(former National Science Museum), Tokyo, Japan; TMNH-MA, mammalian collection stored in the Toyohashi Museum of Natural History,
Toyohashi, Japan; YRVC-MA, extant mammal collection catalogued by Kensuke Yasui (Toyohashi Museum of Natural History, Toyohashi,
Japan). Other abbreviations.—M, male; F, female; Lil-Li9, linear measurements of the astragalus used in this study (Fig. 1).

Specimen Body Lil Li2 Li3 Li4 Li5 Li6 Li7 Li8 Li9

no. Order Species Sex  mass (g) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm) (mm)
KUPRI 2953 Primates Macaca fuscata 6,800 13.66 18.09 15.78 19.86 24.80 1454 10.06 13.76 13.72
KUPRI 2932 Primates Macaca fuscata 10,200 13.37 17.38 15.80 18.55 2451 13.96 10.02 14.18 13.67
KUPRI 6091 Primates Cebus apella 2,600 8.14 10.00 9.74 10.04 16.70 8.95 5.66 8.11 8.58
KUPRI 4245 Primates Cebus apella 2,200 9.40 11.38 11.35 12.14 17.47 9.50 7.18 8.75 9.90
KUPRI 6449 Primates Aotus trivirgatus 940 6.34 8.45 7.39 8.28 13.36 747 4.61 6.15 7.39
KUPRI 7125 Primates Aotus trivirgatus 1,064 6.21 7.44 6.98 7.63 12.28 6.91 4.56 5.58 6.66
KUPRI 4315 Primates Galago senegalensis 100 3.68 4.04 3.85 4.86 7.08 3.58 2.29 3.00 3.50
KUPRI 2789 Scandentia Tupaia glis 125 291 3.12 3.01 3.49 6.26 2.57 2.13 2.38 2.44
KUPRI 2914 Scandentia Tupaia glis 90 2.89 3.27 2.85 3.31 5.98 2.50 2.18 2.25 2.34
KUPRI 2788 Scandentia Tupaia glis 110 2.99 3.09 3.15 3.30 6.29 2.77 2.22 2.49 2.43
KUPRI 4282 Primates Saimiri sciureus 700 5.29 7.10 6.88 6.19 10.19 6.16 3.67 5.05 6.12
KUPRI 3908 Primates Saimiri sciureus 540 5.30 6.81 6.66 6.46 10.77 6.05 3.80 4.95 6.08
KUPRI 1626 Primates Papio anubis 31,400 16.61 21.55 19.85 23.63 3171 18.15 13.01 17.36 18.09
KUPRI 1625 Primates Papio anubis 29,400 1821 23.80 21.53 2541 34.60 20.60 14.52 17.98 18.78
KUPRI 2779 Primates Papio hamadryas 10,200 12.70 16.55 15.84 19.38 25.13 13.01 10.25 12.69 13.16
KUPRI 6077 Primates Papio hamadryas 18,100 14.08 19.06 17.46 20.85 30.80 15.70 10.59 16.22 15.47
KUPRI 6699 Primates Lemur catta 2,330 7.82 9.52 8.83 11.70 15.54 8.86 5.07 7.30 8.04
KUPRI 8135 Primates Hylobates agilis 8,000 10.74 14.82 12.64 16.02 22.26 12.58 7.66 11.08 11.53
KUPRI 4691 Primates Galago crassicaudatus 910 6.50 7.24 6.47 7.98 12.70 6.59 3.91 5.49 6.34
KUPRI 307 Primates Papio anubis 42,000 18.20 22.42 20.68 24.74 32.86 19.20 14.08 18.06 18.41
KUPRI 4237 Primates Erythrocebus patas 5,000 10.98 13.31 11.85 13.96 20.78 10.82 8.86 9.49 10.94
KUPRI 6429 Primates Saguinus midas 400 4.64 5.19 4.98 5.86 8.82 453 3.42 3.73 4.60
KUPRI 4314 Primates Saguinus midas 550 4.36 4.76 4.62 5.47 9.03 4.04 3.33 3.79 4.58
KUPRI 7130 Primates Callithrix jacchus 300 3.93 4.52 4.04 4.90 7.04 3.44 3.04 3.20 3.65
KUPRI 6424 Primates Callithrix jacchus 382 3.71 4.04 3.47 4.47 6.86 3.22 2.66 3.27 3.56
KUPRI 4487 Primates Callithrix jacchus 460 3.47 3.83 3.44 4.15 6.90 3.07 2.27 2.78 3.44
KUPRI 7174 Primates Saguinus oedipus 450 4.02 5.14 4.37 5.42 9.04 4.52 2.64 3.53 4.37
KUPRI-Z 130 Carnivora Nyctereutes procyonoides 5,100 9.37 10.45 9.19 10.63 15.45 6.66 6.77 6.63 8.84
KUPRI-Z 785 Lagomorpha Lepus brachyurus 3,000 7.16 7.46 6.24 7.65 13.42 4.15 551 6.10 6.23
KUPRI-Z 787 Lagomorpha Lepus brachyurus 2,150 6.75 8.43 6.74 7.35 14.41 5.06 4.98 6.31 7.19
KUPRI-Z 103 Carnivora Nyctereutes procyonoides 3,600 8.97 9.38 9.29 9.71 16.07 6.08 6.18 7.14 7.48
KUPRI-Z 73 Carnivora Nyctereutes procyonoides 3,480 8.78 9.11 8.76 9.65 14.49 6.33 6.24 6.81 7.57
KUPRI-Z 619 Carnivora Mustela sibirica 300 3.54 4.03 4.72 4.04 7.38 3.66 2.27 3.25 3.28
KUPRI-Z 441 Carnivora Canis familiaris 5,690 12.13 12.88 12.22 13.80 21.49 8.92 9.13 8.97 11.03
KUPRI-Z 438 Carnivora Canis familiaris 14,500 14.33 16.16 14.61 16.81 24.02 11.04 10.74 1041 13.24
KUPRI-Z 462 Carnivora Martes melampus 900 6.40 7.71 8.54 7.11 13.29 6.86 4.34 5.52 6.24
KUPRI-Z 460 Carnivora Martes melampus 900 5.83 6.74 7.64 6.51 11.19 5.79 3.88 5.16 5.67
KUPRI-Z 986 Carnivora Felis catus 3,300 8.63 10.04 9.09 10.91 15.02 8.38 6.09 7.44 8.24
KUPRI-Z 753 Carnivora Felis catus 6,160 9.59 11.64 9.83 11.52 15.72 9.26 6.24 8.19 9.24
KUPRI-Z 403 Carnivora Vulpes vulpes .

KUPRI-Z 414 Carnivora Vulpes vulpes 3,900 9.52 10.11 10.05 10.74 17.93 6.87 7.15 7.81 8.83
KUPRI-Z 620 Carnivora Mustela sibirica 150 2.80 3.13 342 3.20 5.18 277 1.74 2.34 2.48
KUPRI-Z 621 Carnivora Mustela sibirica 420 4.69 5.28 6.45 5.00 8.79 4.80 2.83 4.16 4.20
KUPRI-Z 985 Carnivora Paguma larvata 3,600 7.69 9.09 9.25 8.61 14.32 7.99 5.80 5.27 6.75
KUPRI-Z 1376 Carnivora Paguma larvata 3,400 8.63 9.46 9.74 9.14 15.42 8.32 6.22 5.60 7.06
KUPRI-Z 747 Carnivora Procyon lotor 6,100 10.49 11.59 11.95 12.05 18.61 9.13 6.96 9.08 10.50
KUPRI-Z 767 Carnivora Suricata suricatta 450 5.23 5.49 471 6.56 8.34 457 4.04 3.61 4.78

KUPRI-Z 1331 Artiodactyla Cervus nippon
NSM-M 31318 Artiodactyla Oryx dammah

NSM-M 33056 Artiodactyla Bubalus babalis
NSM-M 31301 Artiodactyla Bubalus babalis
NSM-M 31304 Artiodactyla Giraffa camelopardalis
NSM-M 33057 Artiodactyla Giraffa camelopardalis
NSM-M 33067 Perissodactyla ~ Tapirus terrestris
NSM-M 31634 Perissodactyla  Tapirus indicus
NSM-M 31302 Perissodactyla  Equus ferus

NSM-M 31303 Perissodactyla  Equus ferus

NSM-M 33398 Perissodactyla ~ Equus grevyi

NSM-M 31389 Perissodactyla  Rhinoceros indicus
NSM-M 33530 Perissodactyla ~ Ceratotherium simum
NSM-M 34334 Tubulidentata ~ Orycteropus afer
NSM-M 35838 Marsupialia Macropus giganteus

345,100 40.14 53.34 58.28 51.18 54.69 36.13 28.64 37.17 49.23
295,400 40.25 54.32 59.93 54.62 59.98 36.42 27.04 36.90 50.58
2,000,000 91.71 78.85 77.03 99.09 89.03  47.21 75.61 47.20 61.98
1,400,000  83.93 67.78 64.27 88.39 81.52 47.58 63.85 43.74 57.41
49,300 23.40 26.89 20.03 35.69 35.07 17.34 15.92 21.60 26.11
56,200 23.72 26.06 24.79 36.07 3177 24.85 17.93 13.30 23.24

NSM-M 31458 Carnivora Ailuropoda melanoleuca 108,300 25.85 29.98 28.61 32.16 47.44 29.25 18.24 16.42 24.78
NSM-M 33061 Carnivora Ursus actos yesoensis 163,200 39.14 36.11 32.25 50.67 48.28 26.28 32.49 23.27 33.86
NSM-M 35524 Rodentia Cavia porcellus 550 4.90 452 4.84 5.24 6.60 3.58 3.34 2.52 3.53
NSM-M 20690 Eulipotyphla Urotrichus talpoides 18 1.15 1.28 1.07 1.37 2.35 0.86 0.76 1.07 1.28
NSM-M 31999 Carnivora Pantela leo 131,000 33.25 40.78 40.07 43.65 55.42 33.39 26.79 26.34 31.86
NSM-M 33055 Carnivora Pantela leo 97,000 30.03 36.88 33.79 39.75 46.81 29.76 25.26 25.26 27.83
NSM-M 31595 Primates Gorilla gorilla 216,000 41.31 40.15 38.81 53.56 63.97 39.72 23.82 39.79 34.56
NSM-M 32559 Primates Pan troglodytes 50,000 22.47 28.41 28.16 35.59 42.28 24.87 13.95 24.45 23.39
NSM-M 33042 Primates Pan troglodytes 43,600 23.14 26.09 24.65 35.46 40.41 24.62 14.84 23.44 21.83
NSM-M 31996 Primates Pongo pygmaeus 61,000 25.31 24.05 22.07 33.38 42.81 22.89 19.22 21.97 16.43

168 2.27 241 211 2.83 3.97 1.54 161 179 212
136 2.30 2.34 1.99 2.82 3.74 1.73 1.92 177 1.97
3,089 7.13 8.10 6.90 7.22 14.64 5.44 5.07 5.79 7.31
3,381,000 87.21 76.30 85.76  109.58  97.26 74.33 56.50 47.42 77.97
37 151 1.57 1.43 1.88 2.63 1.23 117 123 1.29
7,200 9.66 10.42 11.01 13.97 17.91 9.52 7.62 8.94 9.27
3,522 9.21 9.29 9.31 12.25 15.23 8.41 6.72 7.64 8.18
2,112 6.82 8.22 6.59 7.36 14.48 5.32 4.96 5.23 7.18

YRVC-MA-136  Eulipotyphla Mogera wogura
YRVC-MA-42 Eulipotyphla Mogera wogura
YRVC-MA-138  Lagomorpha Lepus brachyurus
TMNH-MA-142  Proboscidea Elephas maximus
TMNH-MA-324  Eulipotyphla Mogera wogura
TMNH-MA-251  Carnivora Meles meles
TMNH-MA-289  Carnivora Meles meles
TMNH-MA-305  Lagomorpha Lepus brachyurus
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SOM 2. Measurements of Lil and Li2 (Fig. 1) for the Paleogene taxa included in this study.

. Lil Li2 .
species (mm) (mm) specimen and reference
‘Baluchitherium grangeri’ 177.50 95.00 AMNH 26387 (Granger and Gregory, 1936)
‘Baluchitherium grangeri’ 201.50 123.50 AMNH 26973 (Granger and Gregory, 1936)
‘Baluchitherium grangeri’ 190.00 99.00 AMNH 5209 (Granger and Gregory, 1936)
‘Baluchitherium osborni’ 185.00 132.00 Osborn (1923, fig. 8-B1)
Hyaenodon crucians 13.04 14.02 FAM 75565 (Mellett, 1977)
Hyaenodon horridus 17.93 20.33 AM 9809 (Mellett, 1977)
Eosimias sp. 2.81 3.48 IVPP V11846 (Gebo et al., 2000)
Messelobunodon sp. nov. 4.30 — Martinez and Sudre (1995, table 6)
Messelobunodon sp. nov. 4.40 — Martinez and Sudre (1995, table 6)
Doliochoerus quercyi (Garouillas) 12.84 — Martinez and Sudre (1995, table 6)
Doliochoerus quercyi (Pech Desse) 13.59 — Martinez and Sudre (1995, table 6)
Dacrytherium saturnini (mean) 12.89 — Martinez and Sudre (1995, table 7)
Anoplotherium commune 37.50 — Martinez and Sudre (1995, table 6)
Diplobune minor (mean) 17.34 — Martinez and Sudre (1995, table 7)
Anthracotherium magnum 40.50 — Martinez and Sudre (1995, table 6)
Anthracotherium cf. valdense 49.60 — Martinez and Sudre (1995, table 6)
Caenomeryx cf. procommunis (mean) 6.14 — Martinez and Sudre (1995, table 7)
Amphimeryx murinus 5.30 — Martinez and Sudre (1995, table 6)
Lophiomeryx chalaniati (mean) 16.38 — Martinez and Sudre (1995, table 7)
Iberomeryx minus 7.94 — Martinez and Sudre (1995, table 6)
Bachitherium vireti (mean) 8.49 — Martinez and Sudre (1995, table 7)
Bachitherium curtum (mean) 9.44 — Martinez and Sudre (1995, table 7)
Bachitherium lavocati (mean) 10.26 — Martinez and Sudre (1995, table 7)
Bachitherium sp. nov. (mean) 13.51 — Martinez and Sudre (1995, table 7)
Prodremotherium elongatum (mean) 14.58 — Martinez and Sudre (1995, table 7)
Dremotherium sp. A (mean) 10.65 — Martinez and Sudre (1995, table 7)
Dremotherium sp. B (mean) 12.83 — Martinez and Sudre (1995, table 7)
Gelocus communis 10.12 — Martinez and Sudre (1995, table 6)
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SOM 3. Additional results of the bivariate regression analyses. LCI, lower limit of the 95% confidence interval. Lil-Li9, linear
measurements of the astragalus (Fig. 1). MA, major axis. QMLE, quasi-maximum likelihood estimator (Sprugel 1983; Smith
19933, b). RE, ratio estimator (Snowdon 1991; Smith 1993a, b). RMA, reduced major axis. SE, smearing estimate (Duan 1983;
Smith 1993a, b). UCI, upper limit of the 95% confidence interval.

RMA Slope RMA  RMA Slope  MA Slope MA MA Slope

RE QMLE SE LCI Slope ucCl LCI Slope UcCl
log Lil 0.996 1.063 1.059 2.733 2.810 2.890 2.750 2.827 2.908
log Li2 1.405 1.110 1.107 2.772 2.875 2.982 2.802 2.905 3.015
log Li3 1.363 1.142 1.135 2.714 2.829 2.949 2.751 2.866 2.989
log Li4 1.294 1.102 1.094 2.659 2.755 2.855 2.686 2.781 2.883
log Li5 1.547 1.144 1.153 3.048 3.178 3.314 3.093 3.223 3.363
log Li6 1.614 1.397 1.475 2.798 2.994 3.204 2.902 3.100 3.324
log Li7 1.005 1.085 1.081 2.655 2.743 2.833 2.677 2.764 2.856
log Li8 1.532 1.177 1.193 2.731 2.860 2.996 2.778 2.907 3.047
log Li9 1.313 1.105 1.101 2.725 2.825 2.928 2.753 2.852 2.958
log Arl 1.188 1.071 1.069 1.382 1.424 1.467 1.386 1.428 1471
log Ar2 1.177 1.081 1.078 1.369 1.413 1.459 1.374 1.418 1.464
log Ar3 1.157 1.066 1.062 1.372 1.412 1.453 1.376 1.415 1.457
log Ar4 1.407 1.098 1.094 1.429 1.480 1.532 1.436 1.486 1.539
logVol  1.236 1.075 1.071 0.919 0.947 0.977 0.919 0.947 0.976
logvo2 1221 1.078 1.075 0.914 0.943 0.973 0.914 0.943 0.972

logVo3  1.373 1.090 1.086 0.941 0.972 1.005 0.940 0.972 1.005
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SOM 4. Scatter plots of the body mass (BM [g]) regressions based on Lil-Li9 (mm), Arl-Ar4 (mm?), and Vo1-Vo3 (mm?) (Fig.
1). Black line indicates line of best fit; dashed lines represent the upper and lower 95% prediction limits.
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