Supplementary materials

SMT 1

Pearson correlation matrix among the selected bioclimatic variables (WorldClim v2.1, 2.5 arc-min resolution) used for ecological niche modeling. Values represent correlation coefficients (r)

	
	Bio1
	Bio2
	Bio3
	Bio4
	Bio5
	Bio6
	Bio7
	Bio8
	Bio9
	Bio10
	Bio11
	Bio12
	Bio13
	Bio14
	Bio15
	Bio16
	Bio17
	Bio18
	Bio19

	Bio1
	1.00
	-0.55
	0.38
	-0.50
	0.43
	0.89
	-0.62
	0.62
	0.73
	0.66
	0.89
	0.45
	0.51
	0.08
	0.07
	0.50
	0.09
	0.33
	0.23

	Bio2
	-0.55
	1.00
	-0.15
	0.43
	0.25
	-0.71
	0.75
	-0.11
	-0.44
	-0.22
	-0.57
	-0.76
	-0.64
	-0.56
	0.41
	-0.64
	-0.58
	-0.55
	-0.59

	Bio3
	0.38
	-0.15
	1.00
	-0.92
	-0.39
	0.65
	-0.75
	0.07
	0.39
	-0.37
	0.73
	0.35
	0.56
	-0.33
	0.57
	0.57
	-0.31
	0.30
	0.02

	Bio4
	-0.50
	0.43
	-0.92
	1.00
	0.46
	-0.80
	0.92
	-0.08
	-0.45
	0.32
	-0.83
	-0.52
	-0.69
	0.14
	-0.43
	-0.69
	0.11
	-0.46
	-0.13

	Bio5
	0.43
	0.25
	-0.39
	0.46
	1.00
	-0.02
	0.44
	0.54
	0.26
	0.87
	0.04
	-0.29
	-0.30
	-0.10
	-0.06
	-0.31
	-0.11
	-0.32
	-0.14

	Bio6
	0.89
	-0.71
	0.65
	-0.80
	-0.02
	1.00
	-0.91
	0.39
	0.73
	0.28
	0.98
	0.65
	0.72
	0.11
	0.13
	0.72
	0.13
	0.50
	0.34

	Bio7
	-0.62
	0.75
	-0.75
	0.92
	0.44
	-0.91
	1.00
	-0.12
	-0.54
	0.11
	-0.86
	-0.71
	-0.78
	-0.14
	-0.14
	-0.78
	-0.17
	-0.58
	-0.36

	Bio8
	0.62
	-0.11
	0.07
	-0.08
	0.54
	0.39
	-0.12
	1.00
	0.23
	0.60
	0.44
	0.01
	0.11
	-0.19
	0.19
	0.09
	-0.18
	0.09
	-0.12

	Bio9
	0.73
	-0.44
	0.39
	-0.45
	0.26
	0.73
	-0.54
	0.23
	1.00
	0.43
	0.71
	0.48
	0.49
	0.18
	0.03
	0.49
	0.20
	0.31
	0.38

	Bio10
	0.66
	-0.22
	-0.37
	0.32
	0.87
	0.28
	0.11
	0.60
	0.43
	1.00
	0.26
	0.05
	-0.04
	0.19
	-0.29
	-0.05
	0.19
	-0.05
	0.15

	Bio11
	0.89
	-0.57
	0.73
	-0.83
	0.04
	0.98
	-0.86
	0.44
	0.71
	0.26
	1.00
	0.55
	0.68
	-0.03
	0.28
	0.67
	-0.01
	0.44
	0.22

	Bio12
	0.45
	-0.76
	0.35
	-0.52
	-0.29
	0.65
	-0.71
	0.01
	0.48
	0.05
	0.55
	1.00
	0.91
	0.64
	-0.29
	0.92
	0.68
	0.78
	0.78

	Bio13
	0.51
	-0.64
	0.56
	-0.69
	-0.30
	0.72
	-0.78
	0.11
	0.49
	-0.04
	0.68
	0.91
	1.00
	0.33
	0.08
	0.99
	0.36
	0.78
	0.56

	Bio14
	0.08
	-0.56
	-0.33
	0.14
	-0.10
	0.11
	-0.14
	-0.19
	0.18
	0.19
	-0.03
	0.64
	0.33
	1.00
	-0.79
	0.35
	0.99
	0.49
	0.74

	Bio15
	0.07
	0.41
	0.57
	-0.43
	-0.06
	0.13
	-0.14
	0.19
	0.03
	-0.29
	0.28
	-0.29
	0.08
	-0.79
	1.00
	0.07
	-0.79
	-0.08
	-0.55

	Bio16
	0.50
	-0.64
	0.57
	-0.69
	-0.31
	0.72
	-0.78
	0.09
	0.49
	-0.05
	0.67
	0.92
	0.99
	0.35
	0.07
	1.00
	0.38
	0.79
	0.56

	Bio17
	0.09
	-0.58
	-0.31
	0.11
	-0.11
	0.13
	-0.17
	-0.18
	0.20
	0.19
	-0.01
	0.68
	0.36
	0.99
	-0.79
	0.38
	1.00
	0.51
	0.78

	Bio18
	0.33
	-0.55
	0.30
	-0.46
	-0.32
	0.50
	-0.58
	0.09
	0.31
	-0.05
	0.44
	0.78
	0.78
	0.49
	-0.08
	0.79
	0.51
	1.00
	0.48

	Bio19
	0.23
	-0.59
	0.02
	-0.13
	-0.14
	0.34
	-0.36
	-0.12
	0.38
	0.15
	0.22
	0.78
	0.56
	0.74
	-0.55
	0.56
	0.78
	0.48
	1.00



SMT 2

Results of Kruskal–Wallis tests evaluating differences in bioclimatic variables among the four Hypopachus species. P-values were adjusted using the Benjamini–Hochberg procedure

	Variables
	P-value

	Bio1
	< 0.0001

	Bio2
	< 0.0001

	Bio3
	< 0.0001

	Bio5
	< 0.0001

	Bio6
	< 0.0001

	Bio7
	< 0.0001

	Bio8
	< 0.0001

	BioG
	< 0.0001

	Bio12
	< 0.0001

	Bio14
	< 0.0001

	Bio15
	< 0.0001

	Bio1G
	< 0.0001



SMT 3

Pairwise comparisons of bioclimatic variables among Hypopachus species using Wilcoxon rank-sum tests with Benjamini–Hochberg correction

	Variables
	sp1
	sp2
	
	P-value

	Bio1
	Hypopachus ustus
	Hypopachus variolosus
	
	<0.0001

	Bio1
	Hypopachus barberi
	Hypopachus variolosus
	
	<0.0001

	Bio1
	Hypopachus pictiventris
	Hypopachus variolosus
	
	<0.0001

	Bio1
	Hypopachus barberi
	Hypopachus ustus
	
	<0.0001

	Bio1
	Hypopachus pictiventris
	Hypopachus ustus
	
	0.5488

	Bio1
	Hypopachus pictiventris
	Hypopachus barberi
	
	<0.0001

	Bio2
	Hypopachus ustus
	Hypopachus variolosus
	
	0.0016

	Bio2
	Hypopachus barberi
	Hypopachus variolosus
	
	0.0023

	Bio2
	Hypopachus pictiventris
	Hypopachus variolosus
	
	<0.0001

	Bio2
	Hypopachus barberi
	Hypopachus ustus
	
	0.1945

	Bio2
	Hypopachus pictiventris
	Hypopachus ustus
	
	<0.0001

	Bio2
	Hypopachus pictiventris
	Hypopachus barberi
	
	<0.0001

	Bio3
	Hypopachus ustus
	Hypopachus variolosus
	
	<0.0001

	Bio3
	Hypopachus barberi
	Hypopachus variolosus
	
	<0.0001

	Bio3
	Hypopachus pictiventris
	Hypopachus variolosus
	
	<0.0001

	Bio3
	Hypopachus barberi
	Hypopachus ustus
	
	0.2402

	Bio3
	Hypopachus pictiventris
	Hypopachus ustus
	
	<0.0001

	Bio3
	Hypopachus pictiventris
	Hypopachus barberi
	
	<0.0001

	Bio5
	Hypopachus ustus
	Hypopachus variolosus
	
	0.0550

	Bio5
	Hypopachus barberi
	Hypopachus variolosus
	
	<0.0001

	Bio5
	Hypopachus pictiventris
	Hypopachus variolosus
	
	<0.0001

	Bio5
	Hypopachus barberi
	Hypopachus ustus
	
	<0.0001

	Bio5
	Hypopachus pictiventris
	Hypopachus ustus
	
	<0.0001

	Bio5
	Hypopachus pictiventris
	Hypopachus barberi
	
	<0.0001

	Bio6
	Hypopachus ustus
	Hypopachus variolosus
	
	<0.0001

	Bio6
	Hypopachus barberi
	Hypopachus variolosus
	
	0.1759

	Bio6
	Hypopachus pictiventris
	Hypopachus variolosus
	
	<0.0001

	Bio6
	Hypopachus barberi
	Hypopachus ustus
	
	<0.0001

	Bio6
	Hypopachus pictiventris
	Hypopachus ustus
	
	<0.0001

	Bio6
	Hypopachus pictiventris
	Hypopachus barberi
	
	<0.0001

	Bio7
	Hypopachus ustus
	Hypopachus variolosus
	
	<0.0001

	Bio7
	Hypopachus barberi
	Hypopachus variolosus
	
	<0.0001

	Bio7
	Hypopachus pictiventris
	Hypopachus variolosus
	
	<0.0001

	Bio7
	Hypopachus barberi
	Hypopachus ustus
	
	0.0019

	Bio7
	Hypopachus pictiventris
	Hypopachus ustus
	
	<0.0001

	Bio7
	Hypopachus pictiventris
	Hypopachus barberi
	
	<0.0001

	Bio8
	Hypopachus ustus
	Hypopachus variolosus
	
	<0.0001

	Bio8
	Hypopachus barberi
	Hypopachus variolosus
	
	<0.0001

	Bio8
	Hypopachus pictiventris
	Hypopachus variolosus
	
	0.0108

	Bio8
	Hypopachus barberi
	Hypopachus ustus
	
	<0.0001

	
	
	
	
	



	Bio8
	Hypopachus pictiventris
	Hypopachus ustus
	0.0012

	Bio8
	Hypopachus pictiventris
	Hypopachus barberi
	<0.0001

	Bio9
	Hypopachus ustus
	Hypopachus variolosus
	<0.0001

	Bio9
	Hypopachus barberi
	Hypopachus variolosus
	<0.0001

	Bio9
	Hypopachus pictiventris
	Hypopachus variolosus
	<0.0001

	Bio9
	Hypopachus barberi
	Hypopachus ustus
	<0.0001

	Bio9
	Hypopachus pictiventris
	Hypopachus ustus
	<0.0001

	Bio9
	Hypopachus pictiventris
	Hypopachus barberi
	<0.0001

	Bio12
	Hypopachus ustus
	Hypopachus variolosus
	<0.0001

	Bio12
	Hypopachus barberi
	Hypopachus variolosus
	<0.0001

	Bio12
	Hypopachus pictiventris
	Hypopachus variolosus
	<0.0001

	Bio12
	Hypopachus barberi
	Hypopachus ustus
	0.2402

	Bio12
	Hypopachus pictiventris
	Hypopachus ustus
	<0.0001

	Bio12
	Hypopachus pictiventris
	Hypopachus barberi
	<0.0001

	Bio14
	Hypopachus ustus
	Hypopachus variolosus
	<0.0001

	Bio14
	Hypopachus barberi
	Hypopachus variolosus
	0.0352

	Bio14
	Hypopachus pictiventris
	Hypopachus variolosus
	<0.0001

	Bio14
	Hypopachus barberi
	Hypopachus ustus
	0.0004

	Bio14
	Hypopachus pictiventris
	Hypopachus ustus
	<0.0001

	Bio14
	Hypopachus pictiventris
	Hypopachus barberi
	<0.0001

	Bio15
	Hypopachus ustus
	Hypopachus variolosus
	<0.0001

	Bio15
	Hypopachus barberi
	Hypopachus variolosus
	<0.0001

	Bio15
	Hypopachus pictiventris
	Hypopachus variolosus
	<0.0001

	Bio15
	Hypopachus barberi
	Hypopachus ustus
	<0.0001

	Bio15
	Hypopachus pictiventris
	Hypopachus ustus
	<0.0001

	Bio15
	Hypopachus pictiventris
	Hypopachus barberi
	<0.0001

	Bio19
	Hypopachus ustus
	Hypopachus variolosus
	<0.0001

	Bio19
	Hypopachus barberi
	Hypopachus variolosus
	0.0076

	Bio19
	Hypopachus pictiventris
	Hypopachus variolosus
	<0.0001

	Bio19
	Hypopachus barberi
	Hypopachus ustus
	0.0051

	Bio19
	Hypopachus pictiventris
	Hypopachus ustus
	<0.0001

	Bio19
	Hypopachus pictiventris
	Hypopachus barberi
	<0.0001



SMT 4

Comparison between bioclimatic values at the Niltze locality and the distribution of values across occurrence records of Hypopachus variolosus. For each variable, summary statistics and percentile ranges are shown

	Variables	mean	sd	min	percentile 05	median	percentile 95	max
	Niltze Ecological
Park

	Bio1
	23.23
	2.59
	13.61
	18.42
	23.10
	26.50
	27.33
	20.21

	Bio2
	12.41
	2.14
	7.50
	9.17
	12.50
	16.71
	19.11
	15.70

	Bio3
	59.22
	12.58
	35.03
	41.26
	64.41
	74.86
	81.87
	68.61

	Bio5
	33.86
	2.50
	22.00
	28.74
	34.42
	36.59
	37.97
	31.92

	Bio6
	11.83
	5.26
	2.15
	5.24
	12.08
	20.45
	21.53
	9.04

	Bio7
	22.03
	6.02
	10.44
	12.61
	21.21
	30.25
	31.67
	22.88

	Bio8
	25.50
	2.50
	14.80
	19.90
	26.50
	27.51
	28.84
	20.84

	BioG
	20.73
	4.30
	11.50
	14.64
	20.34
	26.63
	27.67
	18.20

	Bio12
	1 060.43
	485.49
	473.00
	572.55
	897.50
	1 958.05
	3 704.00
	1 026.00

	Bio14
	20.68
	13.64
	0.00
	2.00
	20.00
	43.00
	115.00
	4.00

	Bio15
	68.98
	23.80
	35.85
	40.83
	60.10
	115.98
	127.60
	105.04

	Bio1G
	139.56
	125.25
	12.00
	29.00
	105.50
	452.90
	1064.00
	31.00








The Niltze values fall within the observed climatic range for most predictors, indicating environmental consistency with the species environmental suitability.


