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We conducted genetic and morphological investigations on a snake specimen initially 
identified as the venomous species Walterinnesia morgani (Mocquard, 1905) from the 
family Elapidae, primarily based on its dark colouration. However, subsequent genetic 
analysis revealed a clear affiliation with the family Colubridae, specifically Hemor-
rhois nummifer (Reuss, 1834), which shares a partially sympatric distribution with the 
previously mentioned species in Iraq. This discovery represents the first documented 
record of such a coloured specimen of H. nummifer in Iraq, raising additional questions 
regarding possible mimicry and the possibility of confusion in species identifications. 
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Introduction 

Snakes in the Western Palearctic region display a wide array of phenotypic variations, 
sometimes even resembling completely distinct or previously unknown species (Ja-
blonski et al., 2017, 2023). This variability has historically resulted in the identification 
of various taxa or morphs at both the species and subspecies levels. However, subse-
quent genetic studies have often led to the synonymization of these taxa under older, 
existing names (Utiger and Schätti, 2004; Fritz & Schmidtler, 2020; Jamison et al., 
2020; Asztalos et al., 2021). An intriguing example of taxonomically linked melanism is 
observed within the population of Hemorrhois hippocrepis nigrescens (Cattaneo, 1985) 
found on the Italian island of Pantelleria. This taxon was mainly described based on its 
size and black colouration, which is atypical for mainland populations of the species 
(Cattaneo, 1985). However, as expected, this subspecies shows a strong genetic affilia-
tion with populations from Northern Africa and the distinct phenotype is likely the re-
sult of local adaptations after the historical human-mediated introduction of snakes to 
the island (Faraone et al., 2020). This is the only fully melanistic population currently 
known in the genus Hemorrhois Boie, 1826. While melanism is observed in different 
snake genera in the Western Palaearctic, e.g., Eirenis, Dolichophis, Hierophis, Platy-
ceps, Spalerosophis (Vyas, 1989; Perry, 2012; Jablonski et al., 2017; Kalaentzis et al., 
2018; Kalogiannis, 2021), it has surprisingly been rarely reported in the four known 
species of Hemorrhois (Schätti and Agasian, 1985; Tuniyev et al., 1997). 

Methods 

On 23 June 2021, the local anonymous snake hunter collected a female of a black snake (Figure 
1A-E) and sold the specimen to the local animal market in Sulaymaniyah city, Kurdistan region, 
Iraq. The snake was collected in Panjween area, Sulaymaniyah governorate on the agricultural  
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Figure 1. The melanistic specimen of Hemorrhois nummifer from Panjween, Sulaymaniyah gov-
ernorate, Iraq (Kurdistan Region) along with its genetic affiliation. (A-C) Dorsal, ventral, and 
lateral view on the head; (D, E) Dorsal and ventral view on the entire body. (F) The mitochondrial 
tree (cytochrome b) of the genus Hemorrhois, indicating the phylogenetic position of the melanis-
tic specimen. Numbers with nodes indicate strongly supported UFB values (G) The redrawn 
section of the approximate geographic distribution of H. nummifer according to Sindaco et al. 
(2013) highlighting the origin of sequences used for comparison. 
 
 
field (35.6622°N, 45.9244°E, 1,242 m a.s.l.) and determined as a venomous, elapid snake Walter-
innesia morgani (Mocquard, 1905) due to the uniform black colouration of the body. With this 
determination, the specimen has been provided to the Department of Biology of the University of 
Sulaimani for investigation by the second author of the paper (SHA). The morphological exami-
nation revealed that the specimen does not belong to the family Elapidae. Thus, the tissue sample 
was collected (code CUHC 11425) and genetically investigated. We amplified the isolated total 
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genomic DNA, particularly mitochondrial gene cytochrome b (cyt b) following Burbrink et al. 
(2000), and the newly obtained sequence was checked against publicly available DNA sequences 
using BLAST (https://blast.ncbi.nlm.nih.gov/Blast.cgi). Furthermore, we performed a thorough 
comparison between the newly obtained sequence and the available dataset of closely related 
sequences sourced from GenBank (Nagy et al., 2003, 2004, 2005; Carranza et al., 2004, 2006; 
Silva-Rocha et al., 2015; Beddek et al., 2018; Salvi et al., 2018; Faraone et al., 2020; Machado et 
al., 2021; Table S1) to show the phylogenetic position of the specimen from Iraq. The dataset was 
tested using IQ-TREE (maximum likelihood analysis; Trifinopoulos et al., 2016) and ultrafast 
bootstrap (UFB) with 1000 pseudoreplicates. The newly acquired sequence can now be accessed 
through GenBank under the accession number OR234367. 

Results and Discussion 

Genetic data showed that the specimen belongs to the family Colubridae and represents 
a dark-coloured Hemorrhois nummifer (Reuss, 1834). The sequence OR234367 nested 
in the clade (values 90 and above were considered well supported; Figure 1F) together 
with a sequence of H. nummifer from Armenia (AY376742 = ZISP 27709; Nagy et al. 
2003; Figure 1G). The genetic distance between these two sequences is low (p-distance 
0.72%).  

The investigated specimen displayed the following morphological characters (taken 
by SHA): snout-vent length 895 mm, tail length 175 mm (ca 20 mm is missing), total 
length 1070 mm, head length 36 mm, head width 20 mm, pileus length 23 mm, pileus 
width 8.0 mm, rostrum height 3.0 mm, rostrum width 5 mm, distance between nostrils 
6.0 mm, and eye diameter 4 mm. The specimen has 23 dorsal scales in the midbody, 
216 ventral scales, and 96 subcaudal scales (tail incomplete). The specimen was uni-
formly black-coloured with no visibility of the dorsal pattern (Figure 1A-E). It is cur-
rently stored in the collection of the Department of Biology, University of Sulaimani. 

The body colouration of snakes plays a crucial role in their initial identification, par-
ticularly when dealing with venomous species (Devkota et al., 2020). The examined 
specimen aligns morphologically with populations of the species found in Iraq and Iran 
(Schätti & Agasian, 1985). In their study, Schätti and Agasian (1985) reported that 
females (n=3) have (25)23–17 dorsal scales, 218–220 ventral scales, and 87-96 sub-
caudal scales. However, they did not provide specific information or photographic evi-
dence regarding colouration or pattern. They did mention, though, that the species’ 
colouration may vary and could potentially mimetic vipers, e.g., Macrovipera lebetinus. 
On the other hand, they, with no details or photographic evidence, mentioned that three 
specimens of H. nummifer from Iran “…are strongly darkened (“black”), but shimmer 
with the favorable incidence of light…”. Our observation thus represents well-verified, 
photographically supported, and novel information on the colouration of H. nummifer 
from the territory of Iraq.  

The intriguing question arises from the discussion provided by Schätti and Agasian 
(1985) and Tuniyev et al. (1997) concerning the mimetic resemblance of Hemorrhois to 
viperid snakes in areas where their distributions overlap. This discussion, when consid-
ered in the context of the data presented here, adds further depth to the topic. It remains 
uncertain whether the black-coloured H. nummifer may mimic the sympatric genus 
Walterinnesia or if the similar colouration is a result of shared environmental conditions 
where both genera coexist. However, drawing definitive conclusions requires better 
evidence and robust data, at least careful morphological evidence and diagnose. If sub-
stantiated, it is plausible that previous observations and distribution data of Walterinne-
sia could hypothetically represent Hemorrhois or vice versa, similarly as reported by 
Al-Mohanna et al. (1997) in the case of the genus Dolichophis. This emphasizes the 
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importance of exercising caution when relying solely on unverified data for species 
identification, especially when such data are subsequently used to determine species 
distribution. This is particularly relevant in the current era of citizen science. 
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