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Abstract
The Cobra-Preta (black snake in Portuguese) of Sao Tomé Island in the Gulf of Guinea has historically been referred to
as Naja (Boulengerina) melanoleuca (Squamata: Elapidae). Its presence on the island has been traditionally explained as
an introduction from the mainland by Portuguese settlers, supposedly to control the rat population. This explanation has
been widely accepted by local authorities and even international conservation agencies. The taxonomic identity of this
snake has remained undisputed by all taxonomists who have published about it, with the exception of L. Capocaccia in
1961. Arguments supporting the human introduction hypothesis are weak and are contradicted by historical, morphological and molecular data. Further, the biogeographic history of the Gulf of Guinea oceanic islands and recent insights on
the taxonomic identity and evolutionary history of other taxonomic groups occurring there suggest that the Cobra-Preta,
in fact, represents a distinct lineage of the melanoleuca group, endemic to São Tomé. We here describe the Cobra Preta as
a new species. The new species differs from N. (B.) melanoleuca, its sister species, by a distinct coloration ventral pattern
and the type of contact of the sublingual scales. Data on the toxicology, distribution, ecology, folklore and conservation
status of the new species are presented.
Key words: Naja, Boulengerina, taxonomy, São Tomé & Príncipe, conservation, Naja (Boulengerina) peroescobari sp.
nov.

Resumo
A Cobra Preta da Ilha de São Tomé, no Golfo da Guiné, tem sido historicamente considerada como pertencente à espécie
Naja (Boulengerina) melanoleuca (Squamata: Elapidae). A sua presença na ilha é tradicionalmente explicada como fruto
de um introdução por parte dos colonos Portugueses, para suposto controlo da população de roedores. Esta explicação é
amplamente aceite pela autoridades locais, bem como pela agências de conservação internacionais. A identidade taxonómica desta serpente manteve-se aceite por todos os taxonomistas que lhe dedicaram estudos, à excepção de L. Capocaccia
em 1961. Os argumentos que sustentam a hipótese de introdução humana da espécie são consideravelmente fracos e são
mesmo contraditos por dados históricos, morfológicos e moleculares. Para além disso, a história biogeográfica das ilhas
oceânicas do Golfo da Guiné e descobertas recentes relativas à identidade taxonómica de outros grupos ali existentes, sugere que a Cobra-Preta representa de facto um linhagem distinta do grupo melanoleuca, endémica da ilha de São Tomé.
Neste artigo descrevemos a Cobra-Preta como uma espécie nova. A nova espécie distingue-se da N. (B.) melanoleuca, a
sua espécie irmã, pelo seu padrão de coloração ventral e tipo de contacto entre as escamas sub-linguais. Visto que a CobraPreta de São Tomé é a única espécie venenosa que ocorre nas ilhas oceânicas do Golfo da Guiné, apresentamos também
dados relativos à sua toxicologia, distribuição, ecologia, folclore e estatuto de conservação.
Palavras chave: Naja, Boulengerina, taxonomia, São Tomé & Príncipe, conservação, Naja (Boulengerina) peroescobari
sp. nov.
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Introduction
In recent years populations of several vertebrates occurring on the oceanic Gulf of Guinea islands of Príncipe, São
Tomé and Annobon and long considered to belong to widespread African species complexes have been recognized
as distinct from their continental counterparts and described as full species (e.g. shrews, Ceríaco et al. 2015; skinks,
Ceríaco et al. 2016). Further, the known richness and endemism of these islands has been increased through the
description of several additional vertebrates, including the Príncipe giant gecko, Hemidactylus principensis (Miller
et al. 2012), the Leve-Leve Puddle Frog, Phrynobatrachus leveleve (Uyeda et al. 2007), the Adamastor Skink,
Trachylepis adamastor (Ceríaco 2015) and Drewes’ Reed-Frog, Hyperolius drewesi (Bell 2016). Other taxa that
were once described as endemic species, but were then sunk into the synonymy of mainland species have either
been revived (e.g., the green snake Hapsidophrys principis (Boulenger, 1906) by Jesus et al. 2009) or are currently
under review. Knowledge of the biodiversity of these islands is thus rapidly changing and the list of Gulf of Guinea
endemics is growing. The Gulf of Guinea islands are oceanic and were never in contact with the African mainland.
The estimated dates for their emergence are 31 million years for Principe, 14 million years for São Tomé, and 4.8
million years for Annobon (Lee et al. 1994). The combination of climate and geological events, and the existence
of important sea currents that have facilitated the rafting dispersal of several mainland terrestrial taxa (Lee et al.
1994, Measey et al. 2007, Uyeda et al. 2007) have promoted rapid rates of speciation (Melo et al. 2011). As a
result, the islands are an important biodiversity hotspot, with a high number of endemic species. Additionally, the
islands have among the greatest number of endemic bird species per unit area in the world (Dallimer et al. 2009;
Leventis & Olmos 2009).
The number of introduced land vertebrate species in these islands is low. Besides some common commensal
mammals, such as rats, cats and cattle, the Mona Monkey, Cercopithecus mona (Schreber, 1774), African civet,
Civettictis civetta (Schreber, 1776) and Least Weasel, Mustela nivalis Linnaeus, 1766 (the path of arrival of the
latter was recently documented by Rodrigues et al. 2017) are known to have been introduced by Portuguese settlers
since the discovery of the islands in the late 1400s. In the case of reptiles, besides the cosmopolitan Tropical House
Gecko, Hemidactylus mabouia (Moreau de Jonnès 1818), very few species are not endemic: the Senegal Skink,
Trachylepis affinis (Gray, 1838) arrived recently on Príncipe Island (Ceríaco et al. 2016), whereas the São Tomé
population of the Western Hinged Terrapin, Pelusius castaneus (Schweigger, 1812) has recently been shown by
mtDNA to be very close to West African populations, also suggesting a recent introduction (Fritz et al. 2011).
While these cases are unambiguous, some uncertainties surround the identity and origin of the population of
cobras of the genus Naja Laurenti, 1768 on São Tomé Island. Traditionally identified as Naja melanoleuca
Hallowell, 1857, and known locally as “Cobra-preta” (Black Snake), the presence of the snake on the island has
been cited by many authors from the nineteenth century onwards (Bocage 1866, 1879, 1886, 1889, 1895, 1905;
Greef 1884; Bedriaga 1892; Ferreira 1902; Boulenger 1906; Themido 1941; Manaças 1958, 1973; Capocaccia
1961; Schatti & Loumont 1992; Nill 1993; Hofer 2002; Ceríaco 2015), and it plays a role in the local lore. The
“Cobra-preta” is considered to be an introduced species on the island and it is anecdotally stated that it was brought
to São Tomé by Portuguese farmers who wanted to protect the cocoa and coffee plantations against rodents (see
Anonymous 2008; Machado et al. 2013).
The island of São Tomé was discovered in December 1471 by the Portuguese navigators Pêro (also known as
Pedro) Escobar and João de Santarém. According to the available historical evidence and contemporary reports, the
island had no human population or settlements prior to the arrival of the Portuguese (Henriques 1917; Albuquerque
1989). The settlement of the island was not immediate, as the conditions of the islands were unhealthy and
extremely harsh for European settlers, and it was not until the beginning of the 16th century that colonization of the
island occurred on a large scale. It was about this time that the first reports on the fauna of the island were made.
Valentim Fernandes wrote a report made by the Portuguese navigator Gonçalo Pires, who explored the island in
1506, 35 years after its discovery. This report was only written in 1540, and it is still conserved in the Biblioteca
Nacional, Lisbon, Portugal. It has been transcribed and published by several other authors (e.g., Henriques 1917).
In this report, Pires and Fernandes mention that “very venomous snakes exist on this island, measuring two cubits
[approximately 90 cm] in length, and wide as a man’s arm. They stare at men and do not flee. They are killed in the
morning when it is still cold and the fat is extracted from the animal, although during the day when the snakes are
on the trees eating birds, people flee from them because the snake’s bite is deadly, but even if one survives there are
high chances of death because the skin, the hair and the nails will fall out. These snakes are black. … Black snakes
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of 5 or 6 palms [approximately 110 and 132 cm respectively] with a white collar on the neck, so venomous that
when it bites a man, his eyes will explode out of the head and he will die.” (LMPC translation from the Portuguese
original). Another report, by Raimundo José da Cunha Matos (1776–1839), military commander and governor of
São Tomé in the late eighteenth and early nineteenth centuries, describes the presence of a black snake that could
reach “12 or 15 palms” (264 or 330 cm, respectively) in length, was extremely fast, “shines like a mirror”, and the
bite of which caused immediate death to humans (Cunha Matos 1916; see also the transcribed version in Henriques
1917). Despite the colloquial language, both these descriptions clearly portray the São Tomé “Cobra-preta”,
contradicting the idea that species was introduced by the Portuguese settlers. At the time of both reports, the island
was already under Portuguese control, but the number of settlers and economic activities in the island were
extremely low. The first agricultural projects on the island date back to the late 1600s with the introduction of sugar
cane plantations in the northeast regions of the island, and only in the late 1700s were cocoa and coffee plantations
introduced (Henriques 1917). Other problems also arise from the idea of the Cobra-preta being introduced. Firstly,
it attributes to Portuguese settlers and farmers from the 16th, 17th and 18th century an idea of biological control and
pest management that is still lacking on the island today (LMPC and MPM pers. obs.). Secondly, it assumes that
Portuguese settlers would collect live venomous snakes in mainland Africa and introduce them on the island, when
it is known that snakes have been among the most feared and hated animals in Portuguese culture for centuries
(Ceríaco 2012). Thirdly, it also assumes that the Portuguese farmers and owners knowingly introduced one of the
most venomous species of African snakes into areas where they lived. There are some counter-arguments, such that
Portuguese farmers would not care, as the slaves (initially) and contract workers (from the eighteenth century
onwards) would be the ones in possible contact with the snake. But this argument is also extremely debatable, as
despite the poor working conditions of the slaves/workers, their lives and health were financially important to the
plantation owners.
Since its first published records, the “Cobra-preta” has been assigned either to Naja haje Linnaeus, 1758 or
Naja melanoleuca Hallowell, 1857. Greef (1884) referred to the São Tomé population as a “dark variety” of N.
haje, and Bocage (1866, 1879, 1889) referred to it as N. haje var. nigra, which is a nomen nudum as he did not
provide a description, although it is possible that Bocage (1866, 1879, 1889) was, in fact, referring the São Tomé
population to Naja nigra (Smith 1838), an African spitting cobra currently known as N. nigricollis Reinhardt,
1843), itself a junior homonym of Naja nigra (Gray 1832), a subjective synonym of Naja naja (Linnaeus, 1758).
All subsequent authors have placed the São Tomé population in N. melanoleuca, originally described as a
subspecies of Naja haje (Hallowell, 1857) based on specimens from ‘Gaboon’ (= Gabon). The species has an
extensive distribution across Africa, from Liberia to southern Tanzania, and several names have been proposed
during the late nineteenth century to mid-twentieth century as closely related species and/or subspecies, namely
Aspidelaps bocagii Sauvage, 1884, Naja melanoleuca var. leucostica Fischer, 1889, Naja melanoleuca subfulva
Laurent, 1955, and Naja melanoleuca aurata Stucki-Stirn 1979 (Broadley 1968). Currently all these names (with
the exception of subfulva) are considered synonyms of N. melanoleuca, despite increasing evidence that some of
these forms may represent independently evolving lineages, as N. melanoleuca has been found to be paraphyletic
and to represent a species complex (D.G. Broadley pers. comm.; September 2014). The case of N. subfulva is a
good example of the state of flux in which the taxonomy of this group remains. The existence of two different
“forms” of N. melanoleuca—a savannah form, traditionally identified as subfulva, and a “forest form” usually
considered as true melanoleuca—was accepted by Broadley et al. (2003) and Chirio & Lebreton (2007), but
Broadley & Baylock (2013 referred to subfulva as a subspecies of melanoleuca, admitting the possibility that it
may represent a “good species”, and others have treated subfulva as a full species (Chirio & Ineich 2006; Wallach
et al. 2014).
The taxonomy and phylogeography of African cobras has been intensively reviewed in recent decades, with
three new species being described in the last 14 years—Naja nubiae Wüster & Broadley, 2003, from north-eastern
Africa; Naja ashei Wüster & Broadly, 2007, from eastern Africa; and Naja senegalensis Trape, Chirio, Broadley &
Wüster, 2009, from West Africa.
Previous studies (e.g. Slowinski & Keogh 2000, Nagy et al. 2005, Wüster et al. 2007, Kelly et al. 2009)
demonstrated that African elapids of the genus Naja were non-monophyletic with respect to Boulengerina and
Paranaja. The latter two genera were therefore, consolidated in Naja, with 26 extant species, 11 in Asia and 15 in
Africa (Wallach et al. 2009). Four main clades are recognized, and although initially placed in separate subgenera
to avoid medical and public health confusion related to generic name changes (Wallach et al. 2009), they have
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subsequently been raised to generic status (Wallach et al. 2014). The species of the Asian lineage were all placed in
the subgenus (or genus, according to Wallach et al. 2014) Naja Laurenti, 1768, the non-spitting lineage comprising
N. annulifera, N. haje, N. nivea, N. senegalensis, Naja arabica Scortecci, 1932, and Naja anchietae Bocage, 1879,
was placed in Uraeus Wagler, 1830, the other non-spitting lineage including the species N. multifasciata, Naja
christyi (Boulenger, 1904), N. annulata and N. melanoleuca was placed in Boulengerina Dollo, 1886, and finally
all the African spitters were placed in Afronaja Wallach, Wüster & Broadley 2009.
Current doubts on the identity of the “Cobra-preta” from São Tomé can have both public health and
biodiversity conservation implications. Despite the existence of anecdotal reports regarding the effects of “Cobrapreta” venom, no explicit studies have been conducted, which is particularly concerning as the local population
commonly interacts with the snake and the current health services in the country are seemingly unprepared to deal
with it. Due to ongoing concerns about the conservation and preservation of the island’s endemic fauna (and
attempted eradication of introduced biota), the popular idea that the “Cobra-preta” was introduced by the
Portuguese settlers risks the misapplication of conservation measures, possibly opening the possibility of the
eradication of this snake.
Given the natural history and evolutionary patterns of the island, as well as the historical sources mentioned
above, it is not surprising that the São Tomé “Cobra-preta” may represent a different taxon. These suggestions were
already made by Capocaccia (1961) after her analysis of the four specimens from São Tomé deposited in the
Museo Civico de Storia Naturale “Giacomo Doria” (Genoa, Italy). According to Capocaccia (1961), the presence
of “particular characters”, such as the separation of the posterior sublinguals in all of her São Tomé specimens
versus the contact of sublinguals in mainland melanoleuca, and the fact that all ventrals were homogenously dark
after the 22th, supported the belief that “one day” the São Tomé population would be considered as an “independent
geographical race.”
Based on the morphological evidence provided by Capocaccia (1961), historical documents that refer to the
existence of the snake on the island prior to human settlement, and the general patterns of endemicity on these
islands, we investigated the taxonomic status of the “Cobra-preta” of São Tomé. We analyzed the majority of
museum specimens available of the São Tomé population and compared them with other members of the subgenus
Boulengerina. We also reviewed the nomenclatural history of the group in order to exclude the possibility of the
applicability of an existing available name that could apply to the São Tomé population. A fragment of 16S
mtDNA was sequenced in order to compare it to available sequences from other species within the genus. Based on
our findings, we consider the São Tomé “Cobra-preta” to represent a distinct taxon and describe it here as new.

Materials and methods
Specimens collected for this study were preserved in 10% neutral buffered formalin in the field and later
transferred to 70% ethanol. Liver tissue was removed before formalin fixation and preserved in 95% ethanol. For
mensural and meristic comparisons we also examined specimens of all four currently recognized species in the
subgenus Boulengerina, with special focus on N. melanoleuca throughout its distribution, and including the extant
syntypes of Naja melanoleuca Hallowell, 1857. This includes material deposited in Museu Nacional de História
Natural e da Ciência (MUHNAC), Lisbon (Portugal); Instituto de Investigação Científica Tropical (IICT), Lisbon
(Portugal); Muséum d’Histoire Naturelle (MHNG), Genève (Switzerland); Zoologische Staatssammlung München
(ZSM), Munich (Germany), Zoological Museum of the University of Hamburg (ZMH), Hamburg (Germany); the
Museum für Naturkunde (ZMB), Berlin (Germany); the Academy of Natural Sciences of Drexel University
(ANSP), Philadelphia (USA); the American Museum of Natural History (AMNH), New York (USA); the Museum
of Vertebrate Zoology (MVZ), University of California, Berkeley (USA); and the Museum of Comparative
Zoology (MCZ), Harvard University, Cambridge (USA) (see Appendix 1). These records include the majority of
the specimens of São Tomé population available in world museums. The material studied by Capocaccia (1961)
was not examined directly, but we incorporated her data into our study.
We employed standard measures and scale counts used in other works on the genus Naja (Wüster & Broadley
2003; Broadley & Wüster 2004; Wüster & Broadley 2007; Trape et al. 2009) in order to be able to compare our
data with those in the published literature. Sixteen characters related to scalation and color pattern were recorded
from a series of 15 specimens of “Cobra-preta” from São Tomé, as well as 64 other N. melanoleuca from the
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African mainland, including the four original ANSP syntypes. Whenever possible, for each specimen the following
characters were recorded: sex; snout–vent length (SVL); tail length (TL); number of ventrals following Dowling’s
count; number of subcaudals (excluding the cloacal scale); number of preoculars; number of suboculars; number of
postoculars; number of anterior temporals; number of posttemporals; number of supralabials; number of
infralabials; neck scale rows (NSR); midbody scales rows (MSR); ventral scale rows (VSR); proportion and
distribution of white ventral scales; as well as general coloration pattern.
For molecular comparisons we sequenced partial fragments of the mitochondrial 16S gene from the São Tomé
specimens collected, and compared these with available 16S sequences for the genus Naja on GenBank. Salt DNA
extraction protocols were performed on two São Tomé specimens and three Naja melanoleuca specimens, using a
lysis solution of Proteinase K, 10% sodium dodecyl sulfate, RnaseA, and extraction buffer (1 M Tris, 5 M NaCL,
0.25 M EDTA, and distilled water). A 5 M NaCl solution was used to extract DNA and was subsequently washed
with ethanol. DNA extractions are held in a -20˚C freezer for future use. A fragment of the mitochondrial 16S gene
was amplified using the primers 16Sa (5‘ CGCCTGTTTATCAAAAACAT 3’) and 16Sb (5’
CCGGTCTGAACTCAGATCACGT 3’) from Simon et al. (1994). Polymerase chain reaction (PCT; 25 µl)
consisted of 1x PCR Buffer (20 mM Tris-HCl, 50 mM KCl), 3.0 mM MgCl2, 0.4 uM primer, 200 uM each dNTP,
1.25 units of Taq polymerase, and approximately 25 ng of extracted DNA. Thermal cycling was as follows: initial
denaturation step: 5 min at 85 °C; 35 cycles: denaturation 35 s at 94 °C, primer annealing for 3 s at 52 °C; extension
for 1 min at 72 °C; and a final step of 5 min at 72°C. PCR products were sent out for clean-up and sequencing by
GeneWiz (New Jersey, USA). Sequences were aligned using the ClustalW alignment tool in MEGA 6.06 (Tamura
et al. 2013). We encountered no issues during the alignment of the newly generated sequences with those available
from GenBank. We performed a Maximum Likelihood (ML) analysis on the 16S dataset using the RaxML HPC
7.4.2. (Stamatakis 2006) implemented in raxmlGUI 1.3 (Silvestro & Michalak 2012). Optimum substitution
models were selected using ModelTest 3.7 (Posada & Crandall 1998) using the Akaike informative criterion.
Phylogenetic robustness was estimated in the ML analyses by running 1000 random rapid addition bootstrap
replicates (Felsenstein 1985). We regarded tree topologies with bootstrap values (bs) of 70% or greater as well
supported (Huelsenbeck & Hillis 1993). Pairwise comparisons of uncorrected sequence divergences (p-distance)
were computed in MEGA 6.06 (Tamura et al. 2013).

Results
Morphology. Morphologically, there are several characters that distinguish the São Tomé form from the mainland
population, such as differences in size, lepidosis, scale counts and color patterns. The São Tomé population is, on
average, larger (SVL mean = 125 cm; min = 79 cm, max = 218 cm; n= 12) than the majority of the analyzed
mainland material (SVL mean = 113 cm; min = 93 cm, max = 192; n= 47). However, none of the examined São
Tomé specimens reached the maximum length of 310 cm (total length) reported from a specimen from Cameroon
by Villiers (1965). There is a consistent difference in the contact of the posterior chin shields between the São
Tomé population and the continental population, as in the former these scales are never in contact due to the
intrusion of a large scale between them, whereas in the latter these are always in contact, either across their full
extent or at least anteriorly (Fig. 1). This difference was already mentioned by Capocaccia (1961) and was found to
be constant in all specimens examined by us.
Coloration. The distinct pattern in the São Tomé population, with no specimen presenting white scales
posterior to the 22th ventral scale, contrasts with the extensive (yet variable) distribution of white ventral scales in
mainland melanoleuca. The characteristic throat coloration pattern for N. melanoleuca has been considered a clear
distinctive character of the species by numerous authors including Schmidt (1923), Villiers (1950a), Laurent
(1956), Trape & Mané (2006) and Pauwels & Vande (2008). Ventral color pattern is also one of the main characters
that differentiate the nominotypical form of N. melanoleuca from subfulva. Described by Laurent (1956), as a
“race” of melanoleuca, the latter taxon replaces the nominotypical form (typical from forest areas) in more open
savanna areas, and it can be distinguished from melanoleuca through a combination of coloration and
morphological characters: 1) a brown dorsal coloration (black in melanoleuca); 2) venter commonly whitish,
sometimes spotted in adults, or forming a gradient from whitish to blackish that usually starts near the 50th ventral
and extends posteriorly about 25 to 75 ventral scales (very dark coloration starts abruptly at approximately the 50th
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FIGURE 1. Comparison of the ventral scales between Naja (Boulengerina) peroescobari sp. nov. (A—holotype: MB03001065) and Naja (Boulengerina) melanoleuca (B—syntype: ANSP 6878). Red color denotes the posterior sublinguals, while
grey color denote the intrusive gular scale.

ventral of melanoleuca); 3) a general lack of dark pectoral bands; 4) a lower number of ventrals (203–211, mean =
207.4, among 18 male subfulva versus 211–221, mean = 216.2, in 12 male melanoleuca; 208–218, mean = 213.0,
in 21 female subfulva female versus 210–226, mean = 221.8, in 5 female melanoleuca); 5) a longer anterior
temporal scale (sometimes divided), usually almost as long, or sometimes as long as a subocular (considerably
smaller in melanoleuca); 6) the presence of three posterior temporals in the majority of specimens versus two in
melanoleuca; 7) and the type of contact between the posterior temporals, which is short in subfulva and long in
melanoleuca (Laurent 1956). Besides the morphological characters, as the case of the number and dimensions of
the temporals (FitzSimons 1962; Broadley 1983, 1990) coloration has chiefly been used to differentiate
melanoleuca from subfulva. Villiers (1950b, 1965) already mentioned the variable coloration patterns of the
melanoleuca group (clearly including subfulva in his concept of melanoleuca), and discussing Naja melanoleuca
from Southern Africa FitzSimons (1962) [as well as Broadley 1983 and 1990] mentioned “Colour: Above, head
(and sometimes also neck) brown, and body and tail shiny black throughout, or anterior half to two-thirds of body
light to dark brown with flecking or spotting of black, passing to uniform shiny black posteriorly, with or without
scattered white spots or black annuli. Below, creamy white to yellowish white, uniform, speckled or blotched in
varying degree with black. Some, or all of labials pale, i.e. white to yellowish white, with black edging.”. Broadley
et al. (2003), referring to the Zambian form of melanoleuca—considered by them as “N. m. subfulva Laurent
1956,” mentioned regarding its coloration that the species “are brown to blackish-brown above, often passing to
glossy black towards the tail. The belly is yellow heavily speckled with black. The labials (lips) are yellow, edged
with black. In other parts of the range, there are different colour phases. Those from forested regions of central
Africa are glossy black, with black and white ventral banding anteriorly.” In a more recent publication, Broadley &
Baylock (2013), based on “accumulating molecular data” suggested that subfulva “is a good species, with a huge,
but fragmented, range extending from southern Ethiopia and Somalia south to KwaZulu-Natal in South Africa, and
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west to the Niger delta and Angola,” and its coloration is “Yellowish-brown above, heavily blotched with black,
more dense posteriorly, often becoming uniform black on the tail; underside bright yellow, heavily blotched with
black. Juveniles may have up to five black bands on the throat, but these fade out in adults.” Just as between
melanoleuca and subfulva, the ventral coloration pattern appears to be a constant character that separates the São
Tomé population from both true melanoleuca and subfulva. In general, the São Tomé population has a unique white
ventral collar, composed by approximately 10 to 22 predominantly white scales on the anterior part of the throat (or
two smaller white collars composed by 6 to 8 scales each) and a homogeneous dark venter from there posteriorly
(including the cloacal scales and subcaudals; see Figure 2); in contrast to the extensively anteriorly banded yellow/
white and black venter of most West African melanoleuca (Schmidt 1923; Villiers 1950a; Trape & Mané 2006;
Pauwels & Vande 2008), as well as to the completely yellow/cream ventrals heavily speckled with black or brown
of subfulva (Laurent 1956; Broadley et al. 2003; Broadley & Blaylock 2013), or the Central and East African forest
fringe populations which have a cream or white belly with broad black crossbars and blotches throughout the
venter (e.g., Schmidt 1923: “In two specimens the venter is mottled with light color to the hundred and first and
one hundred and thirty-fifth ventral.”). None of the analyzed specimens from São Tomé had any white scales from
the 23rd scale posteriorly, whereas in the continental population the all of the specimens examined had these white
scales a until at least the 50th ventral.

FIGURE 2. Distribution of white color on the first 200 ventral scales of São Tomé “Cobra-preta” (n= 12; top) and continental
populations of Naja (Boulengerina) melanoleuca (n= 47; down).

Molecular. Molecular analyses with the mitochondrial gene 16S reveal that the São Tomé population is nested
within the subgenus Boulengerina and sister to West African N. melanoleuca (Fig. 3), from which it presents a 2.2
to 2.4% divergence for the same marker (Table 1). This divergence comparable to some interspecific divergences
between other valid species in the genus using the same marker (Table 1). Our results also suggest that subfulva is
a distinct species (Fig. 3). Our tree recovers a very similar topology to the majority of phylogenetic studies on
cobras (Wüster et al. 2007; Wallach et al. 2009; Trape et al. 2009).
Systematics. Our results show that the São Tomé population of “Cobra preta” can be clearly distinguished
from other N. melanoleuca in a number of features of color pattern, scalation and mtDNA sequence data. Given the
congruent patterns of variation in morphology and mtDNA, we consider our data to provide evidence that this form
represents a different species. As noted in the introduction, despite the existing evidence that N. melanoleuca is a
species complex, the taxonomy and nomenclature of the group has mostly been stable for decades. The complex
was being reviewed by Wolfgang Wüster and Donald G. Broadley (1932–2016), until the recent death of the latter
put a tragic temporary halt to this important revisionary work. Very few names are currently in the synonymy of N.
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melanoleuca, and none of these names appear to be applicable to the São Tomé form (we consider names coined by
Raymond Hoser to be unavailable; see Kaiser et al. 2013, Kaiser 2014, and Measey 2013, although none would
apply here in any case). No previously described cobra has its type locality on São Tomé, and all existing names, in
particular melanoleuca Hallowell, 1857 (type locality: Gabon), bocagei Sauvage, 1884 (type locality: “Gabon” &
“Majumba” in the Republic of the Congo), subfulva Laurent, 1955 (type locality: “Lwiro” and “Kivu”, Democratic
Republic of the Congo), leucostica Fischer, 1885 (type locality: “Cameroon”, “Ogowé” and “Gaboon”) and aurata
Stucki-Stirn 1979 (type locality: “From Bamenda northwards as far as Wum and We including the plains north of
Kishong” [Cameroon]), are applicable to sets of populations of cobras that were represented in our morphological
and/or molecular analyses, and were shown to be highly distinct from this island form. Since no name is available
for the São Tomé population, we describe it as new:
TABLE 1. Species and specimens used for mtDNA analysis and corresponding GenBank accession number, locality and
voucher and sample size.
Species

GenBank accession no.

Locality and voucher (if any)

Naja (Boulengerina) peroescobari
sp. nov.

MF497425

São Tomé Island [MB03-000985; MB03-001065] 2

Naja (Boulengerina) annulata

AY188049.1

Zaire (from Pet Trade)

1

Naja (Boulengerina) melanoleuca

MF974426; MF974427

Ghana, Volta Region [MVZ245386];
Ghana, Volta Region [MVZ249816].

2

Naja (Boulengerina) subfulva

JF357949.1; MF974428

unknown; Mozambique, Zambezia Province
[MVZ266146]

2

Naja (Afronaja) mossambica

GQ359744.1

Marromeu, Mozambique

1

Naja (Afronaja) pallida

GQ359745.1

Tanzania

1

Naja (Afronaja) nubiae

GQ359746.1

Unknown

1

Naja (Afronaja) katiensis

GQ359743.1

Doussoudiana, Mali

1

Naja (Afronaja) ashei

GQ359742.1

Watamu, Kenya

1

Naja (Afronaja) nigricollis

GQ359754.1

Lara, Kaélé, Cameroon

1

Naja (Uraeus) arabica

GQ359749.1

Saudi Arabia

1

Naja (Uraeus) annulifera

GQ359753.1

Zimbabwe

1

Naja (Uraeus) nivea

EU624272.1; GQ359755.1 South Africa; ?

2

Naja (Naja) naja

L10674.1

1

Asia

Sample size

FIGURE 3. Maximum Likelihood tree for Naja, based on the available 16S sequences. Values on the nodes represent bootstrap
support. Labels read as “Species [GenBank Accession number—Country]”.
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4.6 – 4.8%

4.9 – 5.2%

4.7 – 5.1%

Naja pallida

3.7 – 3.9%

4.1 – 4.3%

3.7 – 3.9%

5.5%

Naja
melanoleuca

4.1 – 4.5%

3.9 – 4.3%

4.5 – 4.9%

3.5 – 3.9%

5.5 – 6.0%

Naja
peroescobari

Naja ashei

Naja
mossambica
Naja
nigricollis
Naja
katiensis
Naja naja

3.9 – 4.1%

5.0 – 5.2%

4.2%

4.5 – 4.9%

4.6% – 4.9%

5.1 – 6.5%

4.3 – 4.5%

2.5%

2.7 – 3.1%

4.7 – 5.1%

2.4 – 3.1%

2.5 – 2.9%

2.2 – 2.4%

Naja
annulifera
Naja
arabica
Naja nubiae

Naja
peroescobari
Naja
melanoleuca
Naja
subfulva
Naja
annulata
Naja nivea
2.3 –
2.7%
3.5 –
4.4%
3.4 –
3.7%
3.4 –
3.5%
2.8 –
3.6%
3.2 –
4.7%
3.9 –
4.1%
3.4 –
3.9%
3.8 –
4.3%
2.7 –
2.9%
5.8 –
6.2%
Naja
subfulva
Naja
annulata

5.5%

2.9%

3.9%

3.3%

3.6%

3.9%

3.9%

4.6%

4.8 –
5.1%
4.4%

TABLE 2. Uncorrected pairwise distances between the different taxa.

Naja
nivea

1.9 –
2.2%
1.5 –
1.7%
3.6 –
3.9%
4.0 –
4.4%
4.3 –
4.9%
4.6 –
5.1%
5.1 –
5.8%
4.0 –
4.6%
6.5%
Naja
annulifera

6.7%

3.7%

4.5%

4.1%

3.9%

3.9%

3.7%

0.8%

Naja
arabica

6.0%

3.9%

4.7%

4.3%

4.1%

4.1%

3.8%

Naja
nubiae

6.5%

3.7%

4.8%

3.8%

4.4%

2.5%

Naja
pallida

7.2%

4.1%

4.9%

4.5%

4.3%

Naja
ashei

4.5%

1.8%

2.0%

1.0%

Naja
mossambica

4.5%

1.6%

2.2%

Naja
nigricollis

5.7%

1.8%

Naja
katiensis

5.0%
Naja naja

Naja (Boulengerina) peroescobari sp. nov.
Figs 4–5
Naja haje (Greef 1884: 47; Bocage 1886: 69; Bocage 1895a: 24)
Naja haje var. nigra (Bocage 1866: 51; 1879: 87; 1889: 34; Vieira 1886: 237)
Naja haje var. melanoleuca (Bedriaga 1982: 299, 440)
Naja melanoleuca (Bocage 1905: 94; Manaças 1973: 228; Nill 1993: 71; Hofer 2002: 78, 89; Schatti & Loumont 1992: 31;
Themido 1941: 6)
Naja melanoleuca melanoleuca (Capocaccia 1961: 299; Manaças 1958: 190)
Naia melanoleuca. (Boulenger 1906: 215; Ferreira 1902: 133)

Holotype. MUHNAC/MB03–001065 (Fig. 4), adult male collected in the vicinity of Praia Inhame (0.028636º N,
6.523203º E, WGS-84; 17 m above sea level), São Tomé Island, Republic of São Tomé e Príncipe, by Luis Ceríaco,
Mariana Marques and Ana Carolina Sousa on 24 February 2016. The specimen was chopped in half by a local man
with a machete, and collected minutes after this event. The choice of this particular specimen as holotype is
justified as it is the source of the comparative molecular data.
Paratypes. All specimens from the Island of São Tomé, Republic of São Tomé and Príncipe. Eight specimens:
IICT 18-1972, adult male collected in Ribeira Peixe (0.090278º N, 6.615278º E, this and all following coordinates
use map datum WGS-84; 17 m above sea level) by an unknown collector on 24 December 1972; IICT 20-1967,
adult female collected in Santa Josefina (0.247882º N, 6.738315º E; 69 m above sea level) by an unknown collector
on October 1967; IICT 2-1966, adult female, without specific locality (São Tomé island) by an unknown collector
on 20 February 1966; ZMH R10526, unsexed adult, without specific locality (São Tomé island) collected by Carl
Weiss in the late 1840s; ZMH R10527, unsexed adult, without specific locality (São Tomé island) collected by
Richard Greef in 1879/1880; MHNG 2518.41 and MHNG 2518.42, both unsexed adults collected in Rio Angra
Toldo (0.156881 N, 6.668792º E; 75 m above sea level) by Tilman Nill in 3 April 1991; MHNG 2462.43, adult
male collected in the environs of Neves (0.353192 N, 6.634972º E; 281 m above sea level) by Heft and Fahr on 8
August 1989.
Diagnosis. Naja peroescobari is placed in the subgenus Boulengerina (as defined by Wallach et al. 2009) on
the basis of having 2–4 maxillary teeth, the penultimate supralabial height reaching eye level the combination of
one preocular and one anterior temporal, rostral much broader than deep, internasals shorter than the prefrontals,
dorsal scales smooth and fangs not modified for spitting. Morphologically, N. peroescobari differs from other
members of the subgenus Boulengerina by a combination of coloration and scalation patterns. It differs from N.
(Boulengerina) chrysti in having 19 dorsal scale rows (17 in chrysti), three infralabials contacting the chinshields
(four in chrysti), and by its homogeneous dark coloration (brownish in chrysti). Naja (Boulengerina) chrysti is
considered to be strictly aquatic (Chippaux 2006), whereas N. peroescobari is mainly terrestrial. It also differs from
N. (Boulengerina) annulata by the lower number of dorsal scales (19 in peroescobari versus 21 to 25 in annulata),
and by its coloration, as annulata has between 21–23 dark bands (the first 3–5 simple, subsequent bands double)
over a yellow or brown dorsum (contrasting with the homogeneous black of peroescobari), and the ventral
coloration (uniformly dark brown in annulata, versus white banded throat, followed by homogeneous black of
peroescobari). Naja peroescobari differs from N. (Boulengerina) multifasciata in its size (260 cm maximum in
peroescobari versus maximum total length reported for multifasciata 76 cm; Chippaux 2006), by having two
postoculars (three in multifasciata), in having 19 dorsal scale rows (15–17 in multifasciata), a higher number of
subcaudals (30 to 39 in multifasciata versus 52 to 70 in peroescobari), a higher number of ventral (153 to 175 in
multifasciata versus 208 to 215 in peroescobari), and by its coloration (multifasciata is uniformly light yellow on
the ventral side, and the dorsal scales are yellow in the anterior part and black in the posterior, with a dark head,
separated by the rest of the body by a white collar; Chippaux 2006).
Naja peroescobari differs from the more closely related West African N. melanoleuca, with which it was
formerly confused, having a combination of white and black bands, but the white bands are always confined to the
first 22 ventral scales, whereas in N. melanoleuca these white bands extend throughout the first two thirds of the
venter, usually between the 80th to the 100th scale (max. 125th scale, min. 50th scale; in the type series the last white
ventral scale of syntype ANSP 6878 corresponds to the 81st scale, the other having it on the 83th (ANSP 6876), 86th
(ANSP 6875) and 90th (ANSP 6879). This is even more evident when comparing the new species with N. subvulva,
which has whitish scales mottled with dark spots extending all across the venter. Also the dorsal coloration of N.
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peroescobari is uniformly shiny black, never exhibiting the whithish/yellow markings of the dorsal neck area
common in N. melanoleuca. In terms of scalation, the most striking difference between N. peroescobari and N.
melanoleuca is the contact of the posterior sublinguals. In N. peroescobari the posterior chin shields are mostly
never in contact due to the intrusion of a large scale between them, whereas in N. melanoleuca these are always in
contact, either fully across their extent or at least in the anterior part (Meirte 1992 considered this character [souslinguales postérieures se touchent] as the way to differentiate N. melanoleuca in the key to African snakes). These
differences were already mentioned by Capocaccia (1961) and are here confirmed with a larger sample of both
taxa.

FIGURE 4. Holotype of Naja (Boulengerina) peroescobari sp. nov. (MUHNAC/MB03–001065).

Description of holotype. Body dimensions: Snout-vent length 1700 mm, tail length 380 mm, dorsal head
length (snout to end of parietal suture) 46.2 mm, lateral head length (snout to posterior end of lower jaw
articulation) 61 mm. Head width across supraocular 24.8 mm, maximum overall width of head 45.5 mm. Head
broad, hearth-shaped from above. Eye moderate, diameter half the distance from mouth or from nostril. Body
scalation: 208 ventrals, 66 subcaudals, all paired, anal scale entire, the intact tail terminates in a spine. Dorsal scale
rows: 24 on the neck, 19 at midbody, 14 one head length ahead of vent. Head scalation: preoculars 1/1, postoculars
3/3, supralabials 7/7 the third and fourth of which contact the orbital rim, infralabials 8/8 of which the first three
contact the anterior chin shields. Cuneate scale absent. Anterior temporals 1/1, posterior temporal 2/2. Two
temporals and nuchals contact the lateral and posterior edges of parietals. Rostral 1.3 times wider than high, visible
from above. Anterior chin shields adjacent to each other, posterior chin shields separated by one elongate scale.
Nasal scale entirely divided into a prenasal and a postnasal scale by the large, vertically elongate nostril. Frontal
slightly longer than wide (11.7 x 11 mm), longer than distance from rostral (11.4 mm), shorter than supraoculars
(14.2 mm), widest along anterior edge; shape pentagonal, anterior edge slightly concave, posterior edge ends in
obtuse angle, border with supraoculars straight. Color and pattern: Head uniformly black dorsally, lateral side
cream with large black marking on the anterior/posterior borders of the supralabials and infralabials. Underside of
head uniformly pearly white. Dorsal color of the total length of body uniformly shiny black. Interstitial skin black.
Throat scales and ventral pattern (Fig. 4): first ten scales uniformly white, except the seventh scale, which presents
a small dark blotch at the left side of the scale. Eleventh ventral scale black on the half left, and white with small
scattered black dots on the right. Twelfth ventral scale uniformly black. Ventrals 13–15 white, except the fourteenth
scale, which has a small dark blotch at the left side of the scale. Ventrals 16–17 uniformly black. Ventrals 18–19
white, but the latter with some black intrusion on the posterior edge. The remainder of the ventral and subcaudal
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scales are uniformly black, and the distal lateral edges of these are continuous in color with the lower dorsal scale
rows.
Variation. Variation in scale counts and body measurements of the paratypes of N. peroescobari are reported
in Table 3. Midbody scale rows 19–21; Neck scale rows 21–25; Tail scale rows 13–16. Due to the limited number
of N. peroescobari specimens for which sex was confirmed, no sexually dimorphic differences could be found in
the subcaudal scales of the species, which range from 52 to 70 (52 to 69 in females, n= 4; 57 to 70 in males, n= 3).
The same applies to ventral scales, which range from 208 to 215 (208 to 214 in females; 208 to 211 in males). The
posterior sublinguals are always separated by the intrusion of a scale, however in paratype MHNG 2518.42 the
intrusion of this scale between the posterior sublinguals is not evident, as in the other specimens, and both scales
contact narrowly in the anterior part. All the paratypes have one anterior temporal followed by two posterior
temporals. However in MCHNG 31002a, Capocaccia (1961) reported three posterior temporal instead of two. The
anal scale is usually entire in all the type series, with the exception of the paratype IICT 18-1972, where it is
divided. Supralabials always 7, whereas the number of infralabials varies between 7 and 9. Largest male examined
(MUHNAC/MB03–001065, Praia Inhame, São Tomé) 1700 + 380 = 2080 mm; largest female (IICT 20-1967,
Santa Josefina, São Tomé) 2180 + 420 = 2600 cm. All specimens examined were homogenous black on the dorsal
areas, entirely agreeing with the holotype, while in the ventral pattern, despite small variations on the arrangement
of the white scales (see Fig. 2), no specimen had any white scales distal to the 22th ventral.
Etymology. The species is named after Pêro (also known as Pedro) Escobar (?–?), one of the 15th-century
Portuguese navigators who discovered São Tomé Island on December 21, 1471, Annobon Island on January 1,
1472, and Príncipe island on January 17, 1472, and participated in the discovery of the ocean route from Portugal
to India under the command of Vasco da Gama (circa 1460–1524) in 1497, as well as in the expedition of Pedro
Álvares Cabral’s (circa 1467–circa 1520) that “discovered” Brazil in 1500. We adopt the Portuguese local common
name “Cobra-preta” and suggest the English common name “São Tomé cobra” for this species.
Distribution. The species appears to be widely distributed through the island, except the drier savanna areas in
the northeast (Fig. 6). Greef (1884) noted that the species was confined to high areas, from 300 to up 900 m in the
northeast “Cordilheira”, and that it was much more common on the southeastern part of the island, near Angra de
São João (0.1167° N, 6.6500° E; 134 m above sea level), but it has subsequently been found elsewhere: Roça
Minho (0.266667º N, 6.633333º E; 712 m above sea level; Bocage 1905), Roça Saudade (0.288319° N, 6.636209°
E; 815 m above sea level; Bocage 1905), Água-Izé (0.218727° N, 6.727969° E; 19 m above seal level; Boulenger
1906, Capocaccia 1961), Roça Porto Alegre (0.033333° N, 6.533333° E; 16 m above sea level; Manaças 1958),
Roça Santa Josefina (0.247882° N, 6.738315° E; 69 m above sea level; Manaças 1973), “Cascata” and
surroundings (0.2854722° N, 6.6254416° E; 929 m above sea level; Nill 1993); Angra Toldo, also referred as Rio
Angra Toldo (0.156881° N, 6.668792° E; 75 m above sea level; Nill 1993), Rio Quicha (location unknown; Nill
1993) and Generosa (0.348305° N, 6.551019° E; 81 m above sea level; Nill 1993). Two specimens from the
California Academy of Sciences collections (CAS 219402 and CAS 219403) are from Bom Sucesso (0.288394° N,
6.612155° E; 1154 m above sea level) and Morro Esperança (0.299743° N, 6.616667° E; 998 m above sea level),
respectively. The species is also known from Roça Bombaim (0.246481° N, 6.632732° E; 465 m above sea level;
LMPC & MPM pers. obs.). The type locality represents the southernmost known record of the species, and also the
lowest elevation recorded (21 m). The species is not known from the neighboring Rolas Islet.
TABLE 3. Variation in size and scalation characters displayed in São Tomé’s “Cobra preta”, Naja peroescobari sp. nov.,
and continental Naja melanoleuca. Values are organized as mean (minimum–maximum; standard deviation).
Measurments are rounded off to the closest 1 mm.
“Cobra preta” (n= 15)

Continental Naja melanoleuca (n= 47)

Snout-vent length

1250 (790–2180; 40.3)

1105 (370–1920; 46.9)

Tail length

280 (110–420; 8.7)

235 (80–435; 10.4)

Ventrals

210 (208–215; 2.2)

218 (200–231; 6.4)

Sub-caudals

69 (52–70; 5.9)

64 (33–71; 5.6)

Neck scale rows

24 (21–25; 1.5)

24 (22–29; 1.9)

Midbody scale rows

19 (19–21; 0.7)

19 (16–21; 0.9)

Tail scale rows

13 (13–16; 1.3)

13 (12–16; 0.8)
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FIGURE 5. Live picture of Naja (Boulengerina) peroescobari sp nov. from near Santa Josefina. Specimen not collected. Photo
by Tiziano Pisoni.

Medical relevance and folklore. There is currently no available information on the venom of this snake.
Local people (as well as historical reports) refer to the snake as highly venomous, causing death in a few hours, but
no credible reports about the symptomology were recorded during our expeditions to the island (L.M.P.C & M.P.M
pers. obs.). Vieira (1886) mentions that the species is highly venomous (even recording the local saying: “homem
mordido, homem perdido”, meaning “man bitten, man lost”), but only bites when attacked or stepped on. Local
informants claim that when bitten, patients usually cut the afflicted limb off, and there are also reports of people
who are on the top of palm trees to extract palm wine who simply toss themselves to the ground to avoid being
bitten whenever they encounter a snake. The manuscript report of José Gonçalves Correia (1888–1954),
Portuguese naturalist who collected birds in São Tomé for the American Museum of Natural History in 1928/1929,
mentions that after a bite, the afflicted area should be burnt with a hot iron in the first 24 hours (Correia 1928).
Further studies on the venom and also on the symptomology and bite incident records are needed to understand the
potential medical relevance of this species to the human population. A possible island effect in the venom should
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also not be discounted, as snake venom is known to be highly affected by ecological and geographic conditions
(Chippaux et al. 1991). In some parts of the island, namely around Roça Bombaim, the species is captured by
locals to serve as a local delicacy, and the meat is sold in the capital city market (L.M.P.C & M.P.M pers. obs.). The
recent development of political ties between São Tomé and Príncipe and China, and the expected arrival of Chinese
workers to the country, is a potential cause of concern, as snakes from the genus Naja are commonly used in the
Chinese Traditional Medicine (Zheng & Zhang 2000) and gastronomy (Zhou & Jiang 2005), and conservation
problems related to the exploitation of wildlife by Chinese workers have been reported for other parts in Africa
(Munson & Ronghui 2012; Bersacola et al. 2014).
Habitat and Natural History notes. Bocage (1895) reports a skull of a Least Weasel (Mustela nivalis) in the
stomach contents of one specimen. Specimen IICT 18-1972 had an invasive Black rat (Rattus rattus) in its
stomach, but knowledge on the trophic ecology of the species is limited. Vieira (1886) mentions that the species
prefer shaded and moist habitats. The snake is mostly seen in forested areas in the southern half of the island, being
absent in the northeast regions. It is commonly seen on roads basking during the day.

FIGURE 6. Known distribution of Naja (Boulengerina) peroescobari sp. nov. on São Tomé Island represented by red dots,
based on bibliographic and museum records. The white-center dot represents the holotype locality.
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Discussion
The importance of combining multiple lines of evidence to support taxonomic and evolutionary hypothesis
(integrative taxonomy) is currently regarded as a standard in evolutionary biology (Padial et al. 2010). The identity
of São Tomé’s Cobra-Preta is supported by molecular, morphological, biogeographic, and also historical data. The
placement of N. peroescobari as sister to N. melanoleuca is not surprising, and was already expected based on its
morphological resemblance and taxonomic and nomenclatural history. The specific identity of the São Tomé
Cobra-Preta was also supported through morphological analyses. While scale counts and size overlap between the
new species and mainland N. melanoleuca, certain scalation characteristics and coloration clearly allow its specific
identification. The molecular divergence (2.4%) between N. melanoleuca and N. peroescobari for the 16S gene fits
within the range of genetic distances across the same gene in the genus (see Table 2). Molecular and morphological
results support recognition of the São Tomé cobra as a separate evolutionary lineage, specifically distinct from N.
melanoleuca. Similar to the majority of the island endemic terrestrial vertebrates, it is likely that the original stock
that colonized São Tomé originated from the West African mainland by rafting through one of the two major rivers
that flow into the Gulf of Guinea, the Volta and the Níger, or maybe even the Congo, as supported by evidence
from other groups that occur in São Tomé and have their closest relatives on the African mainland (Ptychadena,
Measey et al. 2007; Crocidura, Ceríaco et al. 2015; Trachylepis, Ceríaco et al. 2016; Hyperolius, Bell et al. 2015,
2016; Panaspis, Soares et al. in prep.). However, given the limited availability of N. melanoleuca samples from the
surrounding areas, as the geographic origin of the cobra cannot be pinpointed as precisely as in the above cited
cases.
Our results also support the recognition of subfulva as a valid species within the subgenus Boulengerina. This
is not surprising, as subfulva was described as a subspecies of melanoleuca and has traditionally being considered a
“savanna form” of the latter. The majority of the distinctive characters of the subgenus according to Wallach et al.
(2009) are present in subfulva.
In the context of a more integrative approach to taxonomy, historical information can provide important clues
regarding the identity or origin of certain species. A famous case is that of Fernando de Noronha Island in Brazil,
from whence the 1503 reports of the Italian navigator Americo Vespuci (1454–1512) gave important information
regarding several endemic taxa, as for example the presence of the Noronha skink, Trachylepis atlantica (Schmidt,
1945), or the extinct endemic species and monotypic genus of rodent Noronhomys vespuccii Carleton & Olson,
1999. The present situation is an example of the importance of integrating historical data on biological and
evolutionary studies, as it can provide important and useful starting points or information. Combined with the other
types of evidence, the early navigator reports can be crucial in resolving confusion regarding the arrival of animals
to island and, in the present case, in falsifying the hypothesis of intentional introduction of the species by humans.
This description also highlights the importance and the need of solid taxonomic background when addressing
supposedly “invasive” or “introduced” species The anecdotal (but widespread) idea that the São Tomé’s Cobrapreta was an introduced alien species (an idea even conveyed by conservation programs as ECOFAC/RAPAC, see
Anonymous 2008), could represent a menace to the species. There are currently several examples of invasive
snakes around the world (e.g. Meshaka et al. 2000; Rodda & Savidge 2007; Silva-Rocha et al. 2015). One of the
most well-known cases of invasive snake is the Brown Tree Snake, Boiga irregularis, on the island of Guam,
where it was accidently introduced after World War II, and has had a serious impact on native fauna (Rodda &
Savidge 2007). However, this is clearly not the case of the São Tomé’s Cobra-preta. In fact, our current knowledge
on the ecology of N. peroescobari points out that the species preys on the invasive R. rattus and M. nivalis,
possibly representing one of the few local predators capable of controlling invasive mammal populations.
As for the majority of the herpetofauna of São Tomé and Príncipe, little is known regarding the distribution,
ecology, natural history and conservation status of the newly described species. This lack of data is also true for its
toxicology and potential human healthcare implications. More dedicated and focused studies are needed to address
these issues and contribute to a better understanding of the biology of the spectacular herpetofauna of the country.
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APPENDIX 1. List of the examined specimens.
Naja peroescobari sp. nov.
São Tomé Island: Museu Nacional de História Natural e da Ciência: MUNHAC/MB03-001065 [Praia Inhame, N:
0.028636, E: 6.523203, WGS-84] (holotype); MUNHAC/MB03-000948, MUNHAC/MB03-000949, MUHNAC/MB03000950 [Jardim Botânico, N: 0.27427, E: 6.58581, WGS-84]; MUNHAC/MB03-000947 [trail to lagoon Amélia; N: 0.26800,
E: 6.59131, WGS-84]; MUNHAC/MB03-000985 [São João dos Angolares, N: 0.133333, E: 6.650000. Instituto de
Investigação Ciência Tropical: IICT 50-1954 [Nova Moka; N: 0.28736, E: 6.3342, WGS-84]; IICT 2-1966 [without specific
locality] (paratype); IICT 20-1967 [Santa Josefina, N: 0.247882, E: 6.738315, WGS-84] (paratype); IICT 18-1972 [Ribeira
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Peixe, N: 0.090278, E: 6.615278, WGS-84] (paratype). Muséum d´histoire naturelle de la ville de Genève: MHNG 2518.41,
MHNG 2518.42 [Rio Angra Toldo, N: 0.156881, E: 6.668792 WGS-84] (paratype); MHNG 2462.43 [environs of Neves, N:
0.353192, E: 6.634972 WGS-84] (paratype). Zoological Museum of the University of Hambourg: ZMH R10526 [without
specific locality] (paratype); ZMH R10527, ZMH R10528 [without specific locality].
Naja melanoleuca Hallowell, 1857
Angola: Zoologische Staatssammlung München: ZSM 101/1954 [Piri Dembos, S: 8.53333, E: 14.43333 WGS-84].
Zoological Museum of the University of Hamburg: ZMH 281a, ZMH 281b [Libolo/Luati, S: 9.98333, E: 14.90000]; ZMH 186
[Piri Dembos, S: 8.53333, E: 14.43333 WGS-84].
Burundi: Zoologische Staatssammlung München: ZSM 6/1984 [NE Bujumbura, N: 3.3822, E: 29.3644].
Cameroon: American Museum of Natural History: AMNH 51815, AMNH 51816, AMNH 51817, AMNH 51818, AMNH
51819, AMNH 51820 [Metet, N: 7.083333, E: 13.283333 WGS-84]. Museum für Naturkunde, Berlin: ZMB 20885, ZMB
22886 [without specific locality]. Zoologische Staatssammlung München: ZSM 10/1978, ZSM 2215/0, ZSM 2216/0, ZSM
2219/0 [Undetermined locality]. Museum of Comparative Zoology: MCZ 10071 [Lolodrof, N: 3.233333, E: 10.733333 WGS84]; MCZ 13216 [Metet, N: 7.083333, E: 13.283333 WGS-84].
Central African Republic: American Museum of Natural History: AMNH 120491, [Bambari, N: 5.767948, E: 20.675651
WGS-84].
Democratic Republic of Congo: Academy of Natural Sciences of Philadelphia: ANSP 20746 [Saidi’s Village]. American
Museum of Natural History: AMNH 12319, AMNH 13220, AMNH 11321, AMNH 12322, AMNH 12324, AMNH 12368,
AMNH 12369, AMNH 12370, AMNH 12373, AMNH 12374, AMNH 12376, AMNH 12377, AMNH 12378, AMNH 12380,
AMNH 12381 [without specific locality]; AMNH 12372 [Medje, N: 2.416667, E: 27.3 WGS-84]; AMNH 12374 [Niapu, N:
2.416667, E: 26.466667 WGS-84]. Museum of Comparative Zoology: MCZ 24746 [Bumba, N: 2.183333, E: 22.466667 WGS84]; MCZ 25958 [Buta, near Uele Territory N: 2.8, E: 24.733333 WGS-84]. Zoologische Staatssammlung München: ZSM 293/
1912 [Rulei, Uille district].
Equatorial Guinea: American Museum of Natural History: AMNH 16935, AMNH 16936 [Benito, N: 1.50000, E:
9.750000 WGS-84].
Gabon: Academy of Natural Sciences of Philadelphia: ANSP 6875, ANSP 6876, ANSP 6878, ANSP 6879 [without
specific locality] (syntypes of Naja haje var. melanoleuca).
Ghana: Academy of Natural Sciences of Philadelphia: ANSP 27251 [Ghana?]. Museum of Comparative Zoology: MCZ
49083 [Tafo, N: 6.22379, E: 0.366568 WGS-84]. Museum of Vertebrate Zoology: MVZ 249816 [Ghana, Volta Region, N:
8.2595, E: 0.52203]; MVZ245386 [Ghana, Volta Region, N: 8.26515, E: 0.51753].
Liberia: American Museum of Natural History: AMNH 104366 [Grand Gedeh N: 5.916667, E: 8.083333 WGS-84].
Togo: Museum für Naturkunde, Berlin: ZMB 28485 [without specific locality].
Uganda: Academy of Natural Sciences of Philadelphia: ANSP 20781 [West Mengo, Kitala district, N: 0.116667, E:
32.516667 WGS-84].
Naja subfulva Laurent, 1955
Angola: Zoologische Staatssammlung München: ZSM 100/1954 [Piri Dembos, S: 8.53333, E: 14.43333 WGS-84].
Zoological Museum of the University of Hamburg: ZMH 81, ZMH 98, ZMH 184 [Piri Dembos, S: 8.53333, E: 14.43333 WGS84]; ZMH 280 [Libolo/Luati, S: 9.98333, E: 14.90000 WGS-84]. Museum für Naturkunde, Berlin:ZMB 46561 [Cacuso, S:
9.421023, E: 15.746679 WGS-84].
Cameroon: Museum für Naturkunde, Berlin: ZMB 18524 [Kribi, N: 2.940488, E: 9.909771 WGS-84].
Liberia: Museum of Comparative Zoology: MCZ 22532 [North of Moyla, N: 6.728889, E: 10.644722 WGS-84]; MCZ
51634 [Gbangam 3 miles NE of Suacoco, N: 7.00646, E: 9.483208 WGS-84].
Mozambique: Museum of Vertebrate Zoology: MVZ266146 [Zambezia province, N: -15.438946, E: 36.89756]
Tanzania: Zoologische Staatssammlung München: ZSM 95/1936 [Gomberi].
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