
APPENDIX III 

List of Apomorphy. --> for Ambiguous synapomorphy; ==> for Non-ambiguous 

synapomorphy. 

     

Branch Character Steps CI Change 

---------------------------------------------------------------------------------------------------------------------------------------------------- 

node_37 --> node_38 7 (Upper M: styles, crests) 1 0.143 0 --> 1 

 9 (Upper M: mesostyle) 1 0.500 0 ==> 1 

 21 (Upper M: dilambdodonty) 1 0.333 0 ==> 1 

 23 (Upper M: premetacristula) 1 1.000 0 ==> 1 

 54 (M/3: prehypocristulid, junction with) 1 0.500 0 --> 1 

 65 (P3/: metacone) 1 1.000 0 --> 1 

node_38 --> node_39 17 (Upper M: preprotocrista and paraconule, junct) 1 0.333 0 --> 1 

 19 (M3/: position of protocone relative to mesial) 1 0.250 1 ==> 0 

 24 (Upper M: premetacristula, length) 1 0.333 0 --> 1 

 47 (Lower M: prehypocristid, fused (cusp or crest) 1 0.333 0 --> 1 

 64 (P3/-P4/: styles, crests) 1 0.333 0 ==> 1 

 69 (P3/: protocone, mesio-distal width) 1 0.200 0 ==> 1 

 70 (P2/: protocone) 1 0.250 0 --> 1 

 74 (P/2-P/3: hypoconid) 1 0.500 0 ==> 1 

node_39 --> node_40 5 (Diastema between P/1-P/2) 1 0.500 1 ==> 0 

 8 (Upper M: parastyle, size) 1 0.333 1 ==> 0 

 28 (Upper M: postprotocrista) 1 0.250 1 ==> 0 

 42 (Lower M: entoconid in loop-like) 1 1.000 0 ==> 1 

 48 (Lower M: prehypocristid (oblique cristid), ju) 1 1.000 2 --> 1 

 59 (Lower M: mesial cingulid) 1 0.250 0 --> 1 

 78 (P/1: shape) 1 0.333 0 --> 1 

 80 (Lower P: large premolars with strong main cu) 1 0.250 0 --> 1 

node_40 --> node_41 24 (Upper M: premetacristula, length) 1 0.333 1 --> 0 

 35 (Lower M: metaconulid) 1 1.000 0 ==> 1 

 40 (M/3: basin-shaped hypoconulid) 1 0.500 0 ==> 1 

 43 (Lower M: entoconid and hypoconid, relative po) 1 1.000 0 ==> 1 

 44 (Lower M: valley between entoconid and metacon) 1 0.333 0 ==> 1 

 61 (P4/: paracone et metacone, individualized) 1 0.500 1 ==> 0 

node_41 --> node_42 1 (Lower incisors) 1 1.000 0 --> 1 

 13 (Upper M: position of the protocone (A)) 1 0.667 0 ==> 1 

 19 (M3/: position of protocone relative to mesial) 1 0.250 0 ==> 1 

 33 (Upper M: shape (A)) 1 0.400 2 --> 1 

 46 (M/1-M/2: talonid (size)) 1 0.333 0 --> 1 

 66 (P3/: metacone and paracone, relative size) 1 1.000 0 ==> 1 

 69 (P3/: protocone, mesio-distal width) 1 0.200 1 --> 0 

 70 (P2/: protocone) 1 0.250 1 ==> 0 

 74 (P/2-P/3: hypoconid) 1 0.500 1 ==> 0 

 75 (Lower P : postprotoconulid) 1 1.000 0 ==> 1 

 80 (Lower P: large premolars with strong main cu) 1 0.250 1 --> 0 



node_42 --> node_43 7 (Upper M: styles, crests) 1 0.143 1 --> 0 

 8 (Upper M: parastyle, size) 1 0.333 0 ==> 1 

 11 (Distostyle) 1 0.500 0 ==> 1 

 17 (Upper M: preprotocrista and paraconule, junct) 1 0.333 1 ==> 0 

 22 (Upper M: dilambdodonty, type) 1 0.500 0 ==> 1 

 29 (Upper M: postprotocrista, direction) 1 1.000 0 --> 1 

 31 (Upper M: postparacristula) 1 0.500 0 ==> 1 

 36 (Lower M: metaconulid, size) 1 1.000 0 ==> 1 

 37 (Lower M: metaconulid and metaconid, linked) 1 1.000 1 ==> 0 

 41 (M/1-M/2: hypoconulid) 1 0.333 1 ==> 0 

 51 (Lower M: neotrigonid (centroconulid + postend) 1 1.000 0 ==> 1 

node_43 --> node_44 13 (Upper M: position of the protocone (A)) 1 0.667 1 ==> 2 

 20 (Upper M: cingulum surrounding the protocone () 1 0.286 2 ==> 1 

 28 (Upper M: postprotocrista) 1 0.250 0 ==> 1 

 33 (Upper M: shape (A)) 1 0.400 1 --> 2 

 38 (Lower M: metaconulid (distinct to metaconid),) 1 1.000 0 --> 1 

 40 (M/3: basin-shaped hypoconulid) 1 0.500 1 ==> 0 

 43 (Lower M: entoconid and hypoconid, relative po) 1 1.000 1 ==> 2 

 46 (M/1-M/2: talonid (size)) 1 0.333 1 --> 0 

 52 (Lower M: neotrigonid, centroconulid large and) 1 1.000 0 --> 1 

 55 (M/3: posthypocristulid) 1 0.250 1 ==> 0 

node_44 --> node_45 62 (P4/: paracone and protocone, level) 1 0.500 0 ==> 1 

 68 (P3/: mesial lobe, very elongated) 1 0.250 0 --> 1 

 77 (P/1: roots) 1 1.000 0 ==> 1 

node_45 --> node_46 4 (Diastema between P1/-P2/) 1 0.500 0 ==> 1 

 6 (Diastema between P/2-P/3) 1 0.333 0 ==> 1 

 10 (Upper M: mesostyle, shape) 1 0.500 1 ==> 0 

 33 (Upper M: shape (A)) 1 0.400 2 --> 1 

node_46 --> Oxacron 

courtoisii 16 (Upper M: paraconule, size) 1 0.200 1 ==> 0 

 68 (P3/: mesial lobe, very elongated) 1 0.250 1 --> 0 

 78 (P/1: shape) 1 0.333 1 ==> 0 

node_44 --> node_28 7 (Upper M: styles, crests) 1 0.143 0 --> 1 

 32 (Upper M: postparacristula long and joins prep) 1 1.000 0 ==> 1 

 76 (Lower P: postprotoconulid, size) 1 1.000 0 ==> 1 

 80 (Lower P: large premolars with strong main cu) 1 0.250 0 --> 1 

node_28 --> node_27 3 (Diastema between C-P1/) 1 0.500 0 ==> 1 

 5 (Diastema between P/1-P/2) 1 0.500 0 ==> 1 

 69 (P3/: protocone, mesio-distal width) 1 0.200 0 --> 1 

 70 (P2/: protocone) 1 0.250 0 ==> 1 

node_27 --> node_25 7 (Upper M: styles, crests) 1 0.143 1 --> 0 

 16 (Upper M: paraconule, size) 1 0.200 1 ==> 0 

 71 (P2/: protocone (size)) 1 1.000 1 ==> 0 

node_27 --> node_26 34 (Upper M: elongated bucco-lingually) 1 1.000 0 ==> 1 

node_28 --> Cainotherium 

laticurvatum  19 (M3/: position of protocone relative to mesial) 1 0.250 1 ==> 0 

 44 (Lower M: valley between entoconid and metacon) 1 0.333 1 ==> 0 

 67 (P3/: triangular) 1 0.250 1 ==> 0 

 79 (P: cingulum/id pronounced) 1 0.250 0 ==> 1 



node_43 --> Palembertina 

deplasi 6 (Diastema between P/2-P/3) 1 0.333 0 ==> 1 

 10 (Upper M: mesostyle, shape) 1 0.500 1 ==> 0 

 12 (Distostyle (size)) 1 1.000 0 ==> 1 

node_42 --> node_30 16 (Upper M: paraconule, size) 1 0.200 1 ==> 0 

 27 (Upper M: preparacrista, length) 1 1.000 0 ==> 1 

 72 (P/3: metaconid) 1 0.500 0 ==> 1 

node_30 --> node_29 20 (Upper M: cingulum surrounding the protocone () 2 0.286 2 ==> 0 

 24 (Upper M: premetacristula, length) 1 0.333 0 ==> 1 

 25 (Upper M: premetacristula, shape) 1 1.000 0 ==> 1 

 63 (P4/: postprotocrista) 1 0.333 1 ==> 0 

 64 (P3/-P4/: styles, crests) 1 0.333 1 ==> 0 

node_29 --> Robiacina 

minuta 7 (Upper M: styles, crests) 1 0.143 1 ==> 0 

 28 (Upper M: postprotocrista) 1 0.250 0 ==> 1 

node_30 --> Robiacina 

lavergnensis 2 (Lower canine) 1 0.500 1 ==> 0 

 48 (Lower M: prehypocristid (oblique cristid), ju) 1 1.000 1 ==> 0 

 62 (P4/: paracone and protocone, level) 1 0.500 0 ==> 1 

 69 (P3/: protocone, mesio-distal width) 1 0.200 0 --> 1 

node_41 --> node_31 59 (Lower M: mesial cingulid) 1 0.250 1 --> 0 

 67 (P3/: triangular) 1 0.250 1 ==> 0 

 79 (P: cingulum/id pronounced) 1 0.250 0 ==> 1 

node_31 --> Anoplotherium 

latipes 45 (Lower M: paraconid) 1 0.500 0 ==> 1 

node_40 --> Mixtotherium 

cuspidatum 2 (Lower canine) 1 0.500 1 ==> 0 

 16 (Upper M: paraconule, size) 1 0.200 1 ==> 0 

 39 (Lower M: metastylid) 1 1.000 0 ==> 1 

 47 (Lower M: prehypocristid, fused (cusp or crest) 1 0.333 1 --> 0 

 49 (Lower M: prehypocristid) 1 0.500 0 ==> 1 

 63 (P4/: postprotocrista) 1 0.333 1 ==> 0 

node_39 --> node_33 15 (Upper M: paraconule) 1 0.500 1 ==> 0 

 54 (M/3: prehypocristulid, junction with) 1 0.500 1 --> 0 

node_33 --> Parvitragulus 

priscus 9 (Upper M: mesostyle) 1 0.500 1 ==> 0 

 20 (Upper M: cingulum surrounding the protocone () 2 0.286 2 ==> 0 

 21 (Upper M: dilambdodonty) 1 0.333 1 ==> 0 

 41 (M/1-M/2: hypoconulid) 1 0.333 1 ==> 0 

 48 (Lower M: prehypocristid (oblique cristid), ju) 1 1.000 2 ==> 3 

 56 (M/3: posthypocristulid, inclined) 1 1.000 0 ==> 1 

 58 (Lower M: straight buccal wall) 1 0.500 0 ==> 1 

 72 (P/3: metaconid) 1 0.500 0 ==> 1 

node_33 --> node_32 60 (P4/: metacone) 1 0.333 1 ==> 0 

 68 (P3/: mesial lobe, very elongated) 1 0.250 0 ==> 1 

node_32 --> Lophiomeryx 

chalaniati 55 (M/3: posthypocristulid) 1 0.250 1 ==> 0 

 64 (P3/-P4/: styles, crests) 1 0.333 1 ==> 0 

 67 (P3/: triangular) 1 0.250 1 ==> 0 

 79 (P: cingulum/id pronounced) 1 0.250 0 ==> 1 



node_32 --> Archaeomeryx 

optatus 62 (P4/: paracone and protocone, level) 1 0.500 0 ==> 1 

 70 (P2/: protocone) 1 0.250 1 ==> 0 

node_38 --> node_36 3 (Diastema between C-P1/) 1 0.500 0 --> 1 

 4 (Diastema between P1/-P2/) 1 0.500 0 --> 1 

 31 (Upper M: postparacristula) 1 0.500 0 ==> 1 

 61 (P4/: paracone et metacone, individualized) 1 0.500 1 ==> 0 

 73 (P/3: entoconid + long preentocristide) 1 1.000 0 --> 1 

 79 (P: cingulum/id pronounced) 1 0.250 0 --> 1 

node_36 --> Amphimeryx 

murinus 7 (Upper M: styles, crests) 1 0.143 1 --> 0 

 20 (Upper M: cingulum surrounding the protocone () 1 0.286 2 ==> 1 

 22 (Upper M: dilambdodonty, type) 1 0.500 0 ==> 1 

 49 (Lower M: prehypocristid) 1 0.500 0 ==> 1 

 55 (M/3: posthypocristulid) 1 0.250 1 ==> 0 

 59 (Lower M: mesial cingulid) 1 0.250 0 --> 1 

 68 (P3/: mesial lobe, very elongated) 1 0.250 0 ==> 1 

node_36 --> node_35 41 (M/1-M/2: hypoconulid) 1 0.333 1 ==> 0 

 53 (M/3: prehypocristulid, fused (cusp or crest)) 1 1.000 1 ==> 0 

 67 (P3/: triangular) 1 0.250 1 ==> 0 

node_35 --> Xiphodon 

castrense 8 (Upper M: parastyle, size) 1 0.333 1 ==> 0 

 19 (M3/: position of protocone relative to mesial) 1 0.250 1 ==> 0 

 47 (Lower M: prehypocristid, fused (cusp or crest) 1 0.333 0 ==> 1 

 58 (Lower M: straight buccal wall) 1 0.500 0 ==> 1 

node_35 --> node_34 15 (Upper M: paraconule) 1 0.500 1 ==> 0 

 21 (Upper M: dilambdodonty) 1 0.333 1 ==> 0 

 26 (Upper M: postmetacristula and metastyle, junc) 1 1.000 1 ==> 0 

 50 (Lower M: postprotocristid and postmetacristid) 1 1.000 1 ==> 0 

 60 (P4/: metacone) 1 0.333 1 ==> 0 

 80 (Lower P: large premolars with strong main cu) 1 0.250 0 ==> 1 

node_34 --> Eotylopus reedi 7 (Upper M: styles, crests) 1 0.143 1 --> 0 

 20 (Upper M: cingulum surrounding the protocone () 1 0.286 2 ==> 1 

 30 (Upper M: postprotocrista, bifurcation) 1 1.000 0 ==> 1 

 69 (P3/: protocone, mesio-distal width) 1 0.200 0 ==> 1 

 78 (P/1: shape) 1 0.333 0 --> 1 

node_37 --> Dichobune 

leporina 6 (Diastema between P/2-P/3) 1 0.333 0 --> 1 

 14 (M1/-M2/: hypocone) 1 1.000 0 ==> 1 

 28 (Upper M: postprotocrista) 1 0.250 1 ==> 0 

 44 (Lower M: valley between entoconid and metacon) 1 0.333 0 ==> 1 

 55 (M/3: posthypocristulid) 1 0.250 1 ==> 0 

 57 (Lower M: hypolophid) 1 1.000 0 ==> 1 

 62 (P4/: paracone and protocone, level) 1 0.500 0 ==> 2 

node_37 --> Eurodexis 

russelli 11 (Distostyle) 1 0.500 0 ==> 1 

 13 (Upper M: position of the protocone (A)) 1 0.667 0 ==> 1 

 16 (Upper M: paraconule, size) 1 0.200 1 ==> 0 

 17 (Upper M: preprotocrista and paraconule, junct) 1 0.333 0 --> 1 

 18 (Upper M: metaconule, size) 1 1.000 1 ==> 0 



 33 (Upper M: shape (A)) 2 0.400 2 ==> 0 

 45 (Lower M: paraconid) 1 0.500 0 --> 1 

 46 (M/1-M/2: talonid (size)) 1 0.333 0 ==> 1 

 59 (Lower M: mesial cingulid) 1 0.250 0 --> 1 

 60 (P4/: metacone) 1 0.333 1 ==> 0 

 63 (P4/: postprotocrista) 1 0.333 1 ==> 0 

 


