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DSNV, with SVL providing the second-largest contribution and SAB contributing to 
a lesser extent, whereas Dim2 was dominated by size-related morphometric vari-
ation, particularly SVL (Fig. 3B). Notably, one individual of the Hindu Kush lineage 
and one of H. auratus had considerably smaller SVL than the remaining speci-
mens, which may have contributed disproportionately to variation along Dim2.

Thus, based on congruent evidence from our multilocus datasets, morphology, 
and distribution, we demonstrate that the northwestern Pakistani population rep-
resents a distinct evolutionary lineage and we describe it herein as a new species. 
We further document its known distribution, habitat associations at the Palearctic–
Oriental margin and discuss the implications of its discovery for understanding 
biogeographic structure and hidden diversity in the Hindu Kush region.

Figure 3. Morphological differentiation and distributional context of Heremites afghanicus sp. nov. A. Principal component 
analysis (PCA) based on size-normalised morphometric characters; arrows indicate variable loadings and coloured poly-
gons represent group convex hulls; B. Multiple factor analysis (MFA) integrating morphometric, meristic, and categorical 
characters; coloured polygons represent group convex hulls. Bar plots show the three strongest contributions of quantitative 
variables and qualitative variable modalities to Dimensions 1 and 2; C. Geographic distribution of the compared Heremites 
lineages; circles indicate sampled localities, coloured polygons show approximate distributions, and stars indicate type locali-
ties. Colours are consistent across panels: orange, H. afghanicus sp. nov.; yellow, H. auratus; red, H. septemtaeniatus complex.
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Figure 4. The holotype (adult female) of Heremites afghanicus sp. nov. from Shah Alam Baba, Tehsil Adinzai, Lower Dir 
District, Khyber Pakhtunkhwa Province, Pakistan. A. Dorsal view of the body; B. Ventral view of the body; C, D. Lateral 
views of the head from both sides; E. Dorsal view of the head; F. Ventral view of the head. Scale bars as indicated.
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Table 2. Morphometric, meristic, and qualitative data of the type series of Heremites afghanicus sp. nov. For abbreviations of 
characters, see Materials and methods (rg = regenerated, NA = not available). All morphometric measurements are in mm.

Voucher number PMNH 3518 
holotype

NHMW-Zoo-
HS-42309-1 paratype

PMNH 3475 
paratype

PMNH 3519 
paratype

PMNH 3522 
paratype

PMNH 3523 
paratype

ZFMK 9064 
paratype

Country Pakistan Pakistan Pakistan Pakistan Pakistan Pakistan Afghanistan

age adult adult adult adult adult adult adult

sex F M M M M M M

SVL 80.0 51.7 92.3 79.6 62.5 63.7 92.0

TL 110 68.0 91.5 (rg) 93.1 (rg) 93.9 111.7 105.8

HL 18.0 11.58 19.0 17.3 15.3 15.3 16.5

HW 10.7 7.94 10.3 10.0 9.0 8.7 11.0

HH 8.4 6.1 8.5 8.0 6.3 6.2 8.1

TrL 43.4 22.8 45.2 37.1 30.1 29.2 49.1

OD 2.9 1.9 3.0 2.7 2.5 2.5 2.8

EL 2.1 1.4 2.4 1.8 1.4 1.5 2.2

DN 2.0 2.1 3.0 2.0 2.0 2.0 2.5

END 4.4 5.1 5.0 4.2 3.8 3.8 4.1

EED 5.2 3.6 5.6 5.1 4.3 4.4 5.0

FrW 2.8 2.0 3.1 2.7 2.3 2.2 2.9

FrL 5.0 3.6 5.2 5.1 4.4 4.0 5.5

FnW 3.7 3.0 4.0 3.5 3.0 3.0 3.1

FnL 2.3 1.5 2.3 2.4 2.2 1.7 5.0

LorWa 1.2 NA 1.1 1.0 0.8 0.9 1.1

LorWp 1.5 NA 2.0 1.4 1.5 1.3 2.1

LL NA 1.1 NA NA NA NA NA

IPL 2.9 2.4 3.0 2.7 2.1 2.2 3.6

MnW 3.2 2.6 4.0 3.3 2.6 2.7 3.0

MnL 1.6 1.4 2.0 1.7 1.6 1.6 2.0

HLL 33.5 24.3 36.0 32.1 29.3 28.2 35.0

FLL 23.4 16.0 25.8 23.8 20.3 20.5 25.1

SL 7 7 6 7 7 7 6

IL 7 6 7 7 7 7 8

SSLE 4 3 3 4 4 4 4

PN 1 1 1 1 1 1 1

SAB 36 38 35 35 35 36 35

DSNV 56 60 54 56 52 53 54

VT 69 65 62 66 65 68 62

SC 87 78 82 (rg) 72 (rg) 86 98 86

EP 4 5 4 4 4 4 5

SOF yes yes yes yes yes yes yes

PFC yes yes yes yes no yes no

PSC yes yes yes yes yes yes yes

KDS 3 3 3 3 3 3 3

WS (white spots) NA yes NA NA NA NA NA
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