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SUPPLEMENTARY INFORMATION 

 

Table S1. External and cranio-dental measurements of specimens used in the present study. Acronyms stand for: forearm length (FA);greatest 

length of skull, excluding incisors (GTL); condylo-basal length (CBL); condylo-canine length (CCL); maxillary toothrow length (CM3); 

width across the upper molars (M3M3); width across the upper canines (C-C); zygomatic breadth (ZB); braincase width (BB); breadth of skull 

measured across mastoids (MAB); least postorbital constriction (POC); rostral length taken from the rostral margin of the orbits to the anterior 

tip of the skull, without incisors (ROL); upper molars length (M1M3); mandible length, without incisors (ml); mandibular toothrow length 

(cm3),least height of the coronoid process (coh) and lower molars length (m1m3) 

 

Collection N Genus Species Country Sex FA GTL CBL CCL CM3 M3-M3 C-C ZB BB MAB POC ROL M1M3 ml cm3 coh m1m3 Sequenced 

EBD26176 Myotis escalerai Spain m 37.1 15.56 14.38 13.5 5.88 6.53 4.07 9.72 7.55 7.9 3.71 4.64 3.45 11.23 6.19 3.49 3.85 YES 
EBD15631 Myotis escalerai Spain m 38.6 15.33 14.33 13.42 6.05 6.26 4.18 9.7 7.78 7.6 3.66 4.55 3.51 11.13 6.38 3.39 3.91 YES 
EBD9004 Myotis escalerai Spain f  15.58 14.47 13.48 5.98 6.32 4.18 9.63 7.67 7.82 3.51 4.5 3.52 11.24 6.36 3.47 3.82 YES 
EBD9005 Myotis escalerai Spain f  15.59 14.64 13.65 6.07 6.28 4.07 9.64 7.58 7.76 3.48 4.72 3.56 11.39 6.62 3.52 3.99 YES 
EBD9656 Myotis escalerai Spain f 41 15.46 14.42 13.53 6.00 6.08 4.09 9.4 7.41 7.49 3.51 4.69 3.51 11.24 6.37 3.36 3.81 YES 
EBD9659 Myotis escalerai Spain m 40.3 15.74 14.63 13.63 5.96 6.34 4.1 9.95 7.6 7.81 3.68 4.68 3.58 11.46 6.43 3.55 3.99 YES 
EBD13135 Myotis escalerai Spain f 39.3 15.66 14.64 13.66 5.93 6.39 4.33 10.13 7.58 7.89 3.47 4.7 3.53 11.56 6.28 3.37 3.86 YES 
EBD15627 Myotis escalerai Spain m 39.2 15.74 14.63 13.74 5.91 5.93 4.07 9.6 7.69 7.71 3.7 4.61 3.46 11.28 6.28 3.51 3.85 YES 
EBD15629 Myotis escalerai Spain m 37.3 15.21 14.17 13.27 5.77 6.04 3.95 9.63 7.56 7.83 3.6 4.54 3.4 11.2 6.17 3.35 3.82 YES 
EBD15630 Myotis escalerai Spain m 37.9 15.34 14.24 13.34 5.88 6.02 4.04 9.58 7.61 7.8 3.59 4.51 3.46 11.04 6.25 3.29 3.89 YES 
EBD19876 Myotis escalerai Spain f 41.9 15.92 14.83 13.78 6.19 6.37 4.11 9.63 7.57 7.76 3.61 4.72 3.68 11.7 6.55 3.57 4.00 YES 
EBD19877 Myotis escalerai Spain f 42 15.95 14.91 13.96 6.27 6.21 3.99 9.8 7.52 7.82 3.65 4.76 3.67 11.84 6.64 3.57 4.06 YES 
MHNG983.039 Myotis nattereri France f  15.5 14.54 13.46 6.1 6.49 4.03 10.07 8.06 7.94 3.79 4.79 3.55 11.22 6.45 3.26 4.03 ---- 
MHNG1807.049 Myotis nattereri Greece m  15.47 14.55 13.58 6.03 6.29 4.07 9.72 8.01 8.02 3.99 4.71 3.5 11.32 6.39 3.16 3.73 ---- 
MHNG1714.044 Myotis nattereri Germany f  15.49 14.46 13.52 5.98 6.63 4.06 9.54 7.84 7.81 3.98 4.56 3.48 11.34 6.44 3.33 4.08 ---- 
MHNG1255.040 Myotis nattereri France m 38.5 15.3 14.5 13.56 6.11 6.5 4.12 10 7.82 7.97 4.09 4.9 3.57 11.03 6.13 3.35 3.99 ---- 
HNHM2748 Myotis nattereri Hungary m 38.8 15.61 14.57 13.52 6.08 6.32 3.94 9.77 7.7 7.85 3.96 4.82 3.6 11.24 6.48 3.34 3.93 ---- 
HNHM2000.96.2. Myotis nattereri Hungary m 41.2 15.78 14.97 13.94 6.34 6.37 4.06 9.85 7.64 7.7 3.82 4.87 3.45 11.73 6.61 3.3 3.95 ---- 
HNHM2000.95.9. Myotis nattereri Hungary m 40.4 15.97 15.04 13.95 6.17 6.51 4.14 10.1 8.23 8.31 4.16 4.92 3.62 11.7 6.56 3.38 3.95 ---- 
HNHM2000.95.5. Myotis nattereri Hungary m 39.0 15.59 14.79 13.69 6.15 6.31 3.97 9.69 7.81 7.9 3.69 4.71 3.44 11.53 6.43 3.16 3.77 ---- 
HNHM18421 Myotis nattereri Hungary m 40.3 15.78 14.59 13.61 6.13 6.63 4.08 10.03 8.02 8.01 4.1 4.68 3.55 11.41 6.42 3.34 3.82 ---- 
HMHN85.13.1. Myotis nattereri Hungary m  15.82 14.6 13.88 6.04 6.46 4.08 9.89 7.89 8.01 3.92 4.27 3.61 11.54 6.41 3.31 3.89 ---- 
HMHN85.11.1. Myotis nattereri Hungary f  15.09 14 13.05 5.86 6.22 3.88 9.56 7.78 7.66 3.98 4.08 3.35 10.55 6.26 3.12 3.66 ---- 
HMHN57.88.1. Myotis nattereri Hungary m  16.03 15.02 14.05 6.38 6.51 3.89 9.99 7.92 7.99 3.86 4.62 3.67 11.58 6.51 3.47 3.92 ---- 
HMHN56.59.2. Myotis nattereri Hungary m   15.74 15.09 14.14 6.3 6.59 4.11 10.37 7.87 7.91 3.87 4.68 3.52 11.54 6.55 3.43 3.94 ---- 
HMHN56.59.1. Myotis nattereri Hungary m  15.96 15.12 14.08 6.21 6.73 4.01 10.05 7.87 8.1 4.07 4.99 3.6 11.6 6.37 3.4 3.77 ---- 



EBD29799 Myotis crypticus  Italy m 39.6 15.4 14.16 13.23 6.02 6.01 3.9 9.52 7.8 7.66 3.72 4.7 3.35 11 6.48 3.15 3.84 YES 
EBD29798 Myotis crypticus  Italy m 38.7 15.54 14.27 13.39 6.08 5.99 3.57 9.26 7.54 7.56 3.62 4.59 3.57 11.07 6.4 2.98 3.98 YES 
MHNG1947.079 Myotis crypticus  France m 39.5 15.71 14.8 13.87 6.17 6.3 3.93 10.06 7.97 7.75 3.82 4.8 3.54 11.61 6.71 3.44 3.97 ---- 
MHNG874.057 Myotis crypticus  France m 38.8 15.59 14.61 13.58 6.07 6.41 3.96 9.75 8 7.94 3.8 4.85 3.6 11.3 6.37 3.35 3.97 ---- 
MHNG1958.033 Myotis crypticus  Switzerland f 39.4 15.43 14.29 13.44 5.96 6.32 3.69 0 7.85 7.86 3.89 4.6 3.3 11.08 6.36 3.11 3.82 ---- 
MHNG1714.046 Myotis crypticus  Italy m 38.0 15.26 13.94 13.08 6.02 6.36 3.96 9.28 7.66 7.56 3.86 4.69 3.51 11.13 6.4 3.21 3.83 ---- 
MHNG1075.081 Myotis crypticus  Switzerland m 37.5 15.1 13.97 12.9 5.65 6.02 3.71 9.53 7.72 7.71 3.81 4.46 3.33 10.76 6 3.21 3.64 ---- 
MHNG1175.092 Myotis crypticus  Switzerland m 39.0 16.07 14.81 13.98 6.33 6.32 3.98 9.79 7.79 7.9 3.84 4.84 3.7 11.79 6.87 3.32 3.97 ---- 
MHNG1756.083 Myotis crypticus  France m 38.4 14.99 14.3 13.37 5.78 5.92 3.97 9.61 7.71 7.67 3.82 4.55 3.37 11.05 6.21 3.1 3.81 ---- 
MHNG1996.094 Myotis crypticus  Switzerland f 38.7 15.46 14.37 13.49 6.12 6.31 3.86 9.44 7.56 7.54 3.73 4.91 3.37 11.44 6.44 3.16 3.83 ---- 
MHNG1714.045 Myotis crypticus  Switzerland m 40.8 16.44 15.2 14.12 6.25 6.44 3.95 10.05 8.1 7.98 3.76 5.35 3.71 11.92 6.72 3.24 4.05 ---- 
MHNG1989.013 Myotis crypticus  France m 39.3 15.88 14.81 13.9 6.08 6.13 3.91 9.67 7.86 7.81 3.83 4.78 3.45 11.47 6.45 3.28 3.84 ---- 
MHNG1968.015 Myotis crypticus  France ind 39.3 15.08 14.31 13.27 5.86 6.16 3.84 9.49 7.75 7.73 3.82 4.56 3.48 11.04 6.22 3.25 3.8 ---- 
MHNG857.018 Myotis crypticus  Switzerland ind 41.9 15.64 14.7 13.65 6.07 6.28 3.85 9.5 7.58 7.75 3.69 4.86 3.44 11.38 6.53 3.23 3.81 ---- 
MHNG926.065 Myotis crypticus  Switzerland m 38.2 15.8 14.49 13.71 6.07 6.21 4.04 0 7.85 7.81 3.73 4.92 3.52 11.41 6.33 3.11 4.04 ---- 
MHNG3003.058 Myotis crypticus  Switzerland f  15.3 14.34 13.28 5.64 6.01 3.75 9.43 7.69 7.6 3.8 4.56 3.34 11 6.1 3.24 3.78 ---- 
EBD15974 Myotis crypticus  Spain m 36.3 15.33 14.35 13.44 5.85 6.28 4.07 9.79 7.83 7.7 3.88 4.78 3.62 11.08 6.22 3.17 3.83 YES 
EBD15976 Myotis crypticus  Spain f 38.6 15.42 14.24 13.47 5.97 6.37 4.19 9.5 7.84 7.76 3.66 4.73 3.51 11.22 6.29 3.28 4.02 YES 
EBD16005 Myotis crypticus  Spain m 39.1 15.43 14.69 13.71 6.02 6.19 3.89 9.43 7.47 7.54 3.69 4.83 3.42 11.32 6.43 3.14 3.95 YES 
EBD17802 Myotis crypticus  Spain f 39.5 15.65 14.66 13.53 6.05 6.3 3.96 9.61 7.86 7.72 3.74 4.84 3.62 11.19 6.46 3.32 3.9 YES 
EBD26174 Myotis crypticus  Spain m 40 15.56 14.43 13.47 5.9 6.27 3.86 9.84 7.74 7.79 3.79 4.71 3.38 11.13 6.39 3.17 3.91 YES 
EBD26020 Myotis zenatius Morocco m 39.6 15.94 14.63 13.66 5.91 6.3 3.95 9.76 7.93 7.94 3.78 4.76 3.5 11.3 6.34 3.27 3.89 YES 
EBD26023 Myotis zenatius Morocco m 39.4 15.26 14.19 13.3 5.72 5.94 3.75 9.6 7.66 7.64 3.73 4.42 3.35 11.23 6.07 3.31 3.75 YES 
EBD29826 Myotis zenatius Morocco f 38.9 15.42 14.36 13.37 5.86 6.01 3.93 9.8 7.69 7.83 3.75 4.56 3.61 11 6.16 3.21 3.97 YES 
EBD29829 Myotis zenatius Morocco m 38.2 15.33 14.5 13.46 5.75 6.1 3.85 9.82 7.94 7.88 3.72 4.56 3.59 11.23 6.1 3.35 3.75 YES 
EBD29830 Myotis zenatius Morocco f 39.6 15.06 14.24 13.26 5.74 6.15 3.78 9.61 7.81 7.82 3.73 4.25 3.42 10.97 6.08 3.34 3.86 YES 
EBD29831 Myotis zenatius Morocco m 40 15.21 14.12 13.21 5.75 6 3.78 9.42 7.77 7.68 3.55 4.37 3.46 10.91 6.14 3.27 3.86 YES 

 

 

 

 



TABLE S2. Unstandardized coefficients and correlations of 16 craniodental variables in the 

discriminant functions aimed to maximize the differences in the four groups of the M. nattereri 

species complex defined by molecular characters. The discriminant functions for each axis were 

obtained in a discriminant function analysis (DFA) based on the 16 skull variables measured for 

53 Myotis previously assigned to the four European lineages. Acronyms: greatest length of skull, 

excluding incisors (GTL); condylo-basal length (CBL); condylo-canine length (CCL); maxillary 

toothrow length (CM3); width across the upper molars (M3M3W); width across the upper 

canines (CCW); zygomatic breadth (ZB); braincase width (BCW); breadth of skull measured 

across mastoids (MAB); least postorbital constriction (POC); rostral length taken from the rostral 

margin of the orbits to the anterior tip of the skull, without incisors (ROL); upper molars length 

(M1M3); mandible length, without incisors (ml); mandibular toothrow length (cm3L),least 

height of the coronoid process (coh) and lower molars length (m1m3L) 

 

Character Unstandardized coefficients Variable correlations 

Disc 1 Disc2 Disc 1 Disc 2 

GTL 2.008 -5.022 0.059 0.072 

CBL 15.170 -5.771 0.109 0.019 

CCL -17.863 1.440 0.097 0.013 

CM3 14.879 8.770 0.119 0.165 

M3M3W 3.067 -2.958 0.257 -0.119 

CCW 9.913 -13.449 0.188 -0.299 

ZB 2.346 -0.139 0.196 -0.005 

BCW -6.072 4.747 0.121 0.058 

MAB 4.876 3.499 0.232 0.093 

POC 8.112 5.323 0.269 0.105 

ROL -11.233 0.696 -0.059 -0.024 

M1M3 -3.629 -4.187 0.057 -0.037 

ml 1.647 7.053 0.055 0.119 

cm3L -6.563 -0.199 0.005 0.147 

m1m3L 6.317 -1.048 0.005 -0.130 

coh -11.510 2.994 0.133 0.039 

(Constant) -100.631 5.153   

 



TABLE S3. Unstandardized coefficients for the 16 craniodental variables used in discriminant 

functions aimed to maximize differences between the species. Acronyms: greatest length of 

skull, excluding incisors (GTL); condylo-basal length (CBL); condylo-canine length (CCL); 

maxillary toothrow length (CM3); width across the upper molars (M3M3W); width across the 

upper canines (CCW); zygomatic breadth (ZB); braincase width (BCW); breadth of skull 

measured across mastoids (MAB); least postorbital constriction (POC); rostral length taken from 

the rostral margin of the orbits to the anterior tip of the skull, without incisors (ROL); upper 

molars length (M1M3); mandible length, without incisors (ml); mandibular toothrow length 

(cm3L),least height of the coronoid process (coh) and lower molars length (m1m3L) 

 

DISCRIMINANT FUNCTIONS 

Character M. nattereri 

vs 

M. crypticus 

M. escalerai 

vs 

M. zenatius 

GTL 2.448 -13.71 

CBL 15.513 -37.79 

CCL -18.36 20.364 

CM3 14.071 1.574 

M3M3W 2.245 -14.43 

CCW 8.625 52.488 

ZB 2.133 -17.83 

BCW -5.367 -1.759 

MAB 3.761 23.813 

POC 9.18 6.616 

ROL -11.37 17.76 

M1M3 -4.54 -0.959 

ml 2.709 14.728 

cm3L -7.68 0 

m1m3L -10 40.838 

coh 6.891 15.645 

constant -97.3 -113.2 



FIG. S1. DNA sequences alignment of partial Cytochrome b, partial COI, and nuclear markers 

(ACOX2-3, COPS7A-4). Only variable positions are shown to highlight differences between 

individuals/species 

 

 

 



 

 





 



FIG. S2. Bivariate representation of the width of the cranium measured (mm) across the 

canines (CCW) and the breadth of the braincase (BBW) of M. escalerai (black 

triangles) and of M. zenatius sp. nov. (white circles) 

 

 

 


