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Figure 1: Consensus topology of the MP analysis based on the unordered dental
character set for fossil and extant taxa.
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Figure 2: Consensus topology of the MP analysis based on the ordered dental
character set for fossil and extant taxa.
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Figure 3: Consensus topology of the MP analysis based on the ordered dental
character set for extant taxa.

4



MP
Dent
Ordered
Fossil

56

2.0

Eostyloceros hezhengensis

Metacervocerus pardinensis

Arvernoceros ardei

Metacervocerus rhenanus

Praeelaphus etueriarum

Candiacervus ropalophorus

Axis lydekkeri

Odocoileus NHM

Lagomeryx parvulus

Odocoileus virginianus bspg

Ligeromeryx praestans

Procervulus praelucidus

Cervus australis
Pliocervus matheroni

Cervus philisi

Heteroprox larteti

Hypertragulus calcaratus

Procapreolus cusanus

Procervulus dichotomus

Euprox furcatus

Croizetoceros ramosus

Dicrocerus elegans

Cervus perolensis

Rusa kendengensis

Cervus sivalensis

Praeelaphus perrieri

Eucladoceros ctenoides

Megaloceros giganteus

Muntiacus RGM muntjak

Palaeoplatyceros hispanicus

Dremotherium feignouxi

Figure 4: Consensus topology of the MP analysis based on the ordered dental
character set for fossil taxa.
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Figure 5: Consensus topology of the BI analysis based on the ordered and
unordered dental character set for fossil and extant taxa. Posterior probabilities
of the ordered analysis are above the branches, the posterior probabilities of the
unordered analysis are below the branches.
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Figure 6: Best tree of the ML analysis based on the dental character set for
fossil and extant taxa. Bootstrap support values are shown.
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Figure 7: Consensus topology of the MP analysis based on the ordered cranial
character set for extant taxa.
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Figure 8: Consensus topology of the BI analysis based on the ordered and
unordered cranial character set for fossil and extant taxa. Posterior probabilities
of the ordered analysis are above the branches, posterior probabilities of the
unordered analysis are below the branches.
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Figure 9: Best tree of the ML analysis based on the cranial character set for
fossil and extant taxa. Bootstrap support values are shown.
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Figure 10: Consensus topology of the MP analysis based on the ordered com-
bined character set for fossil taxa.
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Figure 11: Consensus topology of the MP analysis based on the ordered com-
bined character set for extant taxa.
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Figure 12: Consensus topology of the BI analysis based on the ordered and
unordered combined character set for fossil and extant taxa. Posterior proba-
bilities of the ordered analysis are above the branches, posterior probabilities of
the unordered analysis are below the branches.
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Figure 13: Best tree of the ML analysis based on the combined character set
for fossil and extant taxa. Bootstrap support values are shown.
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Figure 14: Overview of the three single fossil analyses for Arvernoceros ardei, Axis

lydekkeri, and Cervus australis. Left: trees based on the supermatrix of the mitochon-

drial genome and the combined morphological data including outgroup taxa, middle:

supermatrix excluding most outgroup taxa, right: backbone analyses.
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Figure 15: Overview of the three single fossil analyses for ‘Cervus’ perolensis, ‘Cervus’

philisi, and Croizetoceros ramosus. Left: trees based on the supermatrix of the mi-

tochondrial genome and the combined morphological data including outgroup taxa,

middle: supermatrix excluding most outgroup taxa, right: backbone analyses.
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Figure 16: Overview of the three single fossil analyses for Candiacervus ropalophorus,

‘Cervus’ sivalensis, and Dicrocerus elegans. Left: trees based on the supermatrix of

the mitochondrial genome and the combined morphological data including outgroup

taxa, middle: supermatrix excluding most outgroup taxa, right: backbone analyses.
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Figure 17: Overview of the three single fossil analyses for Eucladoceros ctenoides,

Euprox furcatus, and Eostyloceros hezhengensis. Left: trees based on the supermatrix

of the mitochondrial genome and the combined morphological data including outgroup

taxa, middle: supermatrix excluding most outgroup taxa, right: backbone analyses.
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Figure 18: Overview of the three single fossil analyses for Heteroprox larteti,

Lagomeryx parvulus, and Ligeromeryx praestans. Left: trees based on the supermatrix

of the mitochondrial genome and the combined morphological data including outgroup

taxa, middle: supermatrix excluding most outgroup taxa, right: backbone analyses.
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Figure 19: Overview of the three single fossil analyses for Megaloceros giganteus,

Muntiacus muntjak, and Metacervocerus pardinensis. Left: trees based on the super-

matrix of the mitochondrial genome and the combined morphological data including

outgroup taxa, middle: supermatrix excluding most outgroup taxa, right: backbone

analyses.
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Figure 20: Overview of the three single fossil analyses for Metacervocerus rhenanus,

Odocoileus (BSPG), and Odocoileus (NHM). Left: trees based on the supermatrix of

the mitochondrial genome and the combined morphological data including outgroup

taxa, middle: supermatrix excluding most outgroup taxa, right: backbone analyses.
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Figure 21: Overview of the three single fossil analyses for Procapreolus cusanus, Pro-

cervulus dichotomus, and Praeelaphus etueriarum. FLeft: trees based on the super-

matrix of the mitochondrial genome and the combined morphological data including

outgroup taxa, middle: supermatrix excluding most outgroup taxa, right: backbone

analyses.
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Figure 22: Overview of the three single fossil analyses for Palaeoplatyceros hispanicus,

Pliocervus matheronis, and Praeelaphus perrieri. Left: trees based on the supermatrix

of the mitochondrial genome and the combined morphological data including outgroup

taxa, middle: supermatrix excluding most outgroup taxa, right: backbone analyses.
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Figure 23: Overview of the three SFA for Procervulus praelucidus and Rusa kenden-

gensis. Left: trees based on the supermatrix of the mitochondrial genome and the

combined morphological data including outgroup taxa, middle: supermatrix exclud-

ing most outgroup taxa, right: backbone analyses.
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Figure 24: Bayesian consensus topology of the analysis of Csn including the
posterior probabilities (above branches) and the ML bootstrap values (below
branches) or as PP/BS.
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Figure 25: Bayesian consensus topology of the analysis of Lalba including the
posterior probabilities (above branches) and the ML bootstrap values (below
branches, or as PP/BS).
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Figure 26: Bayesian consensus topology of the analysis of Prkci including the
posterior probabilities (above branches) and the ML bootstrap values (below
branches), or as PP/BS.
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Figure 27: Bayesian consensus topology of the analysis of Prnp including the
posterior probabilities (above branches) and the ML bootstrap values (below
branches), or as PP/BS.
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Figure 28: Bayesian consensus topology of the analysis of Sry including the
posterior probabilities (above branches) and the ML bootstrap values (below
branches) or as PP/BS.
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Figure 29: Maximum likelihood topology of the analysis combining five nuclear
markers including bootstrap values.
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Figure 30: Bayesian consensus topology of the analysis of the complete mi-
tochondrial genome including the posterior probabilities (above branches) and
the ML bootstrap values (below branches) or as PP/BS. The misidentified Pudu
mephistophiles sequence is indicated with #.
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Figure 31: Best tree of the ML analysis of the complete mitochondrial genome
including the Cytb-region with extended taxon sampling. The values represent
bootstrap support.

32



Cervus nippon

Elaphurus davidianus
Rucervus eldii

Rusa unicolor

Okapia johnstoni

Mazama nemorivaga

Axis porcinus

Odocoileus virginianus  

Rucervus duvaucelii

Elaphodus cephalophus

Rusa timorensis

Alces alces

Muntiacus reevesi

Axis axis

Cervus albirostris 

Dama mesopotamica

Mazama rufina

Capreolus capreolus

Cervus elaphus

Odocoileus hemionus 

Rangifer tarandus

Hydropotes inermis

Muntiacus crinifrons

Muntiacus muntjak

Hippocamelus bisulcus 

Antilocapra americana

†Megaloceros giganteus

Moschus moschiferus

Boselaphus tragocamelus
Tragelaphus scriptus

Mazama americana 1 

Pudu puda

Mazama gouazoubira 

Hippocamelus antisensis 1 

Blastocerus dichotomus

Muntiacus vuquangensis

Capreolus pygargus

Rusa alfredi 

Mazama bororo
Mazama nana 

Muntiacus atherodes 

Muntiacus feae

Muntiacus putaoensis

Rusa marianna 

Rucervus schomburgki

Mazama bricenii

Pudu mephistophiles 

Axis kuhlii

Cervus canadensis 

Muntiacus truongsonensis
Muntiacus rooseveltorum

Mazama americana 5
Mazama americana 4 

Mazama temama 
Mazama americana 3 

Mazama americana 2

Dama dama

Ozotoceros bezoarticus 

Mazama pandora

Mazama chunyi
Hippocamelus antisensis 2 

Hyemoschus aquaticus

0.06

97

100
100

100
100

100

100

94

100

100

100
100

100

99

95

57

57

88

32

88

46

99

65

99

49

71
84

95

70

90

70

77

78

77

63

47

88

3498

100

92

97

74

73

72

93

89

55

100

51

94 100

100

100

8443

49

58

58

ML
mtGenome
Cytb
nuc

100

Figure 32: Best tree of the ML analysis of the combined nuclear and mitochon-
drial data set. The values represent bootstrap support.
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