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Table 1. Sample sizes.

T. carnifex T. cristatus T. dobrogicus T. karelinii Total

Females 13 16 10 7 46
Males 15 15 16 13 59
Front limbs 58 64 56 20 198
Hind limbs 58 64 58 40 220
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Fig. 1. The homologous landmark points, distances 
measured, and the estimation of the basipodium ossi-
fication level.
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Morphometric variation of limb skeletal
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Fig. 2. Typical and observed variants of 
carpal patterns. Fusion f(1) consisted of 
two anterio- posteriorly sited distal carpals 
3 and 4. Fusion f(2) was an inter-element 
fusion between two proximo-distally radi-
ale and centrale 1. Fusion f(3) combined 
the anterio-poster neighboring radiale 
and ulnare/intermedium. Fusion f(4) con-
sisted of ulnare/intermedium and centrale. 
Supernumerary element s(1) was likely 
a result of a secondary separation of the 
normally fused ulnare/intermedium. Miss-
ing element m(1) relate to (absence of) 
centrale 1.

Fig. 3. Typical and observed variants of tarsal patterns. 
Tarsal fusions (f5) between two proximo-distal fibulare 
and distal tarsal 4 and one supernumerary elements 
(s2) lay between distal tarsal 1-2 and centrale 1.
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Table 2. The variability in body size and limb skeletal dimensions among crested newts as analyzed using two-way 
ANOVA with species and sex (nested within species) as factors.

Trait Source of variation df SS F P

Body size
SVL species 3 0.1128 29.66 0.0001

  sex 4 0.0212 4.17 0.0037
Frontlimb skeleton

humerus species 3 0.6150 92.97 0.0001
  sex 4 0.0099 1.12 0.3523

radius species 3 0.6382 127.39 0.0001
  sex 4 0.0127 1.91 0.1155

ulna species 3 0.7300 108.24 0.0001
  sex 4 0.0125 1.39 0.2419

metacarpal III species 3 0.5736 75.19 0.0001
  sex 4 0.0899 8.84 0.0001
Hindlimb skeleton

femur species 3 0.5288 102.8 0.0001
  sex 4 0.0078 1.13 0.3451

tibia species 3 0.5566 107.8 0.0001
  sex 4 0.0118 1.71 0.1544

fibula species 3 0.5598 107.06 0.0001
  sex 4 0.0147 2.11 0.0861

metatarsal III species 3 0.3618 51.51 0.0001
  sex 4 0.0929 9.92 0.0001
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Fig. 4. The forelimbs of four crested newt species that 
illustrate differences in “bone-packaging”. Bones are 
grey, cartilage and surrounding soft tissue are clear or 
semi-transparent. (a) T. dobrogicus, (b) T. karelinii, (c)
T. cristatus and (d) T. carnifex.
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