SALAMANDRA 61(2): 215-239
15 May 2025 | ISSN 0036-3375

SALAMANDRA

German Journal of Herpetology

Generic affinities of African house snakes revised:
a new genus for Lamprophis inornatus
(Serpentes: Lamprophiidae: Lamprophiinae: Boaedontini)

ARTHUR TIUTENKO®, ANASTASIIA MALIUK>? & CrLAUDIA KocH*

! Friedrich-Alexander-Universitit Erlangen-Nirnberg, Schlossplatz 4, 91054 Erlangen, Germany
?Department of Mechanical Engineering, University College London, WCI1E 6BT, London, United Kingdom

*National Museum of Natural History, National Academy of Sciences of Ukraine, 15 Bohdan Khmelnytsky Street,
01054 Kyiv, Ukraine

Corresponding author: ARTHUR TIUTENKO, e-mail: arthur.tiutenko@fau.de

Manuscript received: 28 July 2024
Accepted: 28 April 2025 by ANDREAS SCHMITZ

Abstract. This article is the second part of a revision of the systematics of Boaedontini DOWLING, 1969 and a follow-up
to the work by TIUTENKO et al. (2022). As a result of morphological and phylogenetic analyses, further taxonomic actions
are taken in the genus Lycodonomorphus FITZINGER, 1843. Lamprophis inornatus DUMERIL, BIBRON & DUMERIL, 1854, a
species initially described in the genus Lamprophis and subsequently assigned to Lycodonomorphus, is here transferred to
a new monotypic genus on a basis of combined criteria including genetic distance, morphology, ecology and biogeogra-
phy. For improved taxonomic stability of the species and the new genus, a neotype for L. inornatus is designated from the
specimen ZFMK o032712. The lectotype of Boodon infernalis GUNTHER, 1858 is designated from one of three extant syn-
types NHMUK 1858.4.11.5 and the type locality of this species, that is currently treated as a junior synonym of L. inornatus,
is restricted to Durban, South Africa. The name ‘infernalis’ should be available if the species status of this northern clade
would become restored. Lycodonomorphus subtaeniatus LAURENT, 1954, another former Lycodonomorphus species long as-
sumed to be a member of Boaedon, is here formally assigned to this genus and tentatively placed next to Boaedon upembae
(LAURENT, 1954) and Boaedon virgatus (HALLOWELL, 1854) on a basis of pholidosis, cranial morphology and dentition. The
tribe Boaedontini now contains nine genera that can be separated by morphological characters according to the proposed
key. The genus Lycodonomorphus still requires attention of taxonomists, as it contains species, such as L. bicolor, L. laevissi-
mus, L. leleupi, L. mlanjensis, L. obscuriventris, and L. whytii, with uncertain taxonomic position and in this sense has to
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be viewed as sensu lato.
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Introduction

Lamprophiid snakes comprising the tribe Boaedontini
DOWLING, 1969, ‘African house snakes and allies; typically
share such morphological traits as elongate cylindric body,
smooth and equally-sized dorsal scales, two postoculars,
divided nasal, presence of a loreal scale, undivided anal
plate, paired subcaudals, aglyphous teeth, hypapophyses
on all dorsal vertebrae. Furthermore, they usually have 7-8
upper labials, of which the 4™ and the 5" (sometimes also
the 3') border the orbit, and 7-9 lower labials, of which
1%-4" (sometimes the 5%) is in contact with the anterior
chin shield. Up-to six anterior maxillary and mandibu-
lar teeth are usually enlarged. Obviously, these characters
are rather general, and snakes in many other taxonomic
groups can match it, if not all of them combined, then at

least some combinations. This was the reason why many
current members of Boaedon DUMERIL, BIBRON & DUME-
RIL, 1854, Lamprophis FITZINGER, 1843, and Lycodonomor-
phus FITZINGER, 1843 were initially assigned to a variety
of unrelated genera, such as Coelopeltis WAGLER, 1824,
Coluber LINNAEUS, 1758, Coronella LAURENTI, 1768, Lyco-
don FITZINGER 1826, or Natrix LAURENTI, 1768. Sometimes
new genera were introduced to accommodate such spe-
cies: Ablabophis BOULENGER, 1893, Alopecion DUMERIL,
BIBRON & DUMERIL, 1854, Eugnathus DUMERIL, BIBRON &
DUMERIL, 1854, Glypholycus GONTHER, 1893, Holuropholis
DuUMERIL, 1856, Nerophidion WERNER, 1924, and Pachyo-
phis WERNER, 1924. To some of these genera further snake
species were subsequently added that, as we now know,
were evolutionary unrelated but just superficially similar.
Often it was just this, rather approximate, morphological
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similarity that encouraged herpetologists to synonymise
the genera or to move member species between them. The
reasoning of such actions was not always adequately ex-
plained. Also, again and again, in the course of revisions,
some, even quite obvious, genus-level synapomorphies
were overlooked or ignored. Thus, by the end of the 20
century the number of genera in this tribe was reduced
to five: Bothrolycus GUNTHER, 1874, Bothrophthalmus PE-
TERS, 1863, Lamprophis FITZINGER, 1843, Lycodonomorphus
FITZINGER, 1843, and Pseudoboodon PERACCA, 1897.

With the advancement of molecular phylogenetics such
morphological traits as pits and grooves on scales, shape
of pupils, various dental and cranial features finally began
to make sense for taxonomists as characters in morpho-
logical genus delimitation. In a little longer than a dec-
ade, the number of genera in the tribe grew again - from
five to eight. First, KELLY et al. (2011) resurrected the ge-
nus Boaedon from synonymy of Lamprophis, which had
been established more than 30 years earlier by BROADLEY
(1983). Then, more recently, TTUTENKO et al. (2022), in the
first part of this revision of Boaedontini, revived the genus
Alopecion and erected a new genus Bofa TIUTENKO, KOCH,
PABIJAN & ZINENKO, 2022 for a lamprophiid species, clos-
er related to Bothrolycus and Bothrophthalmus, that had
been initially described as Boodon erlangeri STERNFELD,
1908 and subsequently became subsumed to Lamprophis.
It was showed that such characters as pupil shape, pres-
ence of apical pits on dorsal scales, hemipenial morphol-
ogy, as well as dental and cranial features, correlate with
intergeneric genetic distance, hence are diagnostic and can
be used for delimitation of the genera, in addition to mo-
lecular evidence.

This process is not finalised, and some species still re-
main misplaced in the genera. It creates a problem because
the otherwise distinct morphological and other diagnostic
generic characters may be obfuscated by deviant traits of
such members. Vague diagnoses, saying that the members
of the genus “may or may not” have certain characters, that
a trait is “absent or present’, are signs of this. If our aim is a
stable taxonomy, we should look for ways to accommodate
such problematic members in different genera or to intro-
duce subgroups in the current genus. In Boaedontini, Lyco-
donomorphus remains a bundle of such issues.

FITZINGER (1843: 27) established the genus Lycodono-
morphus in the first volume of his “Systema Reptilium” in
just one line of text, assigning Coluber rufulus LICHTEN-
STEIN, 1823 to it. The second volume that perhaps was sup-
posed to contain more extended accounts was never pub-
lished. The taxon Coluber rufulus had been introduced
twenty years earlier in a similar manner: just two lines of
text describing coloration and the shape of dorsal scales
(LICHTENSTEIN 1823: 105). The holotype had not been
fixed, but a consensus seems to exist that it is housed in
Museum fiir Naturkunde Berlin with the accession num-
ber ZMB 1759 (LOVERIDGE 1958, BAUER 2000, WALLACH
et al. 2014). If so, then traits of this species described from
this and other similar specimens also by other authors
should be applicable to the genus as diagnostic. The first
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comprehensive diagnosis of Lycodonomorphus rufulus was
provided more than a century later by LOVERIDGE (1958:
20): “Rostral broader than deep, just visible from above;
nostril directed upwards, between two nasals; internasals
as long as, or longer than, broad, much shorter than the
prefrontals; prefrontals moderate; frontal 1% to 1% times
as long as broad, as long as its distance from the end of the
snout, shorter than the parietals; loreal longer than deep,
well separated from the first labial; preocular 1, rarely 2;
postoculars 2; temporals 1 + 2; upper labials 8, fourth and
fifth entering the orbit; lower labials 8, first four in con-
tact with the anterior sublinguals, which are subequal to
the posterior. Midbody scales with or without apical pits,
in 19 rows; ventrals 160-178 [...]; anal entire; subcaudals
54-78 [...]” Unfortunately, in descriptions of hemipenial
morphology, LOVERIDGE just relied on a work by BOGERT
(1940). According to BOGERT and consequently to LOVE-
RIDGE, it is “distally forked”, but ZAHER showed a photo-
graph and described the hemipenis of this species as not
forked (ZAHER 1999: 23). We also examined for this study
the organ of a male specimen (NMB R10839) and found it
unilobal, i.e., not forked (see more in “Results and discus-
sion”).

In one and a half centuries of its history, the content of
the genus Lycodonomorphus changed several times by ad-
dition of further members. It currently comprises nine spe-
cies (UETZ et al. 2025): L. bicolor (GUNTHER, 1893), L. inor-
natus (DUMERIL, BIBRON & DUMERIL, 1854), L. laevissimus
(GUNTHER, 1862), L. leleupi (LAURENT, 1950), L. mlanjen-
sis LOVERIDGE, 1953, L. obscuriventris FITZSIMONS, 1964,
L. rufulus (LICHTENSTEIN, 1823), L. subtaeniatus LAURENT,
1954, and L. whytii (BOULENGER, 1897). Only three of them
were assigned to this genus originally, i.e., upon original
description. The rest was transferred to Lycodonomorphus
from other genera in the course of its history, for various
reasons that were not always well explained or evident, and
some appear not always justified or correct. As a result,
every time when the generic diagnosis of Lycodonomor-
phus was extended with deviant characters of a new mem-
ber, the diagnosis became increasingly vague.

The first such species was Glypholycus bicolor GUNTHER,
1893. Surprisingly, LOVERIDGE found only one morpholog-
ical difference from Lycodonomorphus: “The 4™ labial is
the only one to normally enter the orbit, whereas in all the
other species both 4" and 5" are normal, and the 4™ only
is very exceptional” (LOVERIDGE 1958: 7). He ignored or
overlooked other peculiarities of this snake that LAURENT
(1954: 41) mentioned two years earlier. LAURENT notes that
the head and the eyes of L. bicolor are smaller (“reduced”
in comparison to the head size) than in L. rufulus; the pu-
pil is circular and not sub-elliptical as in Lycodonomor-
phus sensu stricto (abbreviated here as ‘s.s’); the frontal
shield is short; ventral count is lower; the midbody scale
count is much higher: 23-25 vs. 19. The latter character
(along with the endemism to Lake Tanganyika) serves the
identification of L. bicolor in the key to Lycodonomorphus
that LOVERIDGE provides in the same review of the Afri-
can snake genera (LOVERIDGE 1958: 7). However, he seems
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Figure 1. Head morphology details (drawings) and general appearance of Boaedon capensis (A), Lycodonomorphus rufulus (B), Lam-
prophis aurora (C), Lycodonomorphus inornatus (D). Photographs by L. KEmp (A-C) and G. K. Nicorau (D).
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not to notice that this and several other characters do not
match the generic diagnosis. Perhaps, it was because other
members of Lycodonomorphus were poorly studied at this
time, and the genus officially contained just four species,
of which two, i.e., a half of the genus content, had deviant
characters. In the same review paper, LOVERIDGE refrained
from taking any taxonomic action on L. subtaeniatus (with
its two subspecies), although its morphological characters
are strongly deviant, what he states in the account and the
key. Instead, he provides two accounts, one for each sub-
species, where he simply adapts the entire morphometry
by LAURENT (1954) and even cites LAURENT’S erroneous
comment on the hemipenis. Perhaps, it would not have
happened if LOVERIDGE had access to the specimens of L.
subtaeniatus. The generic diagnosis that he provided for
Lycodonomorphus is obviously a combination of characters
found in L. rufulus, L. bicolor and L. subtaeniatus: “Maxil-
lary teeth 18-25, small, subequal; mandibular teeth long-
est anteriorly. Head slightly distinct from neck; eye mod-
erate, with round or vertically subelliptical pupil; nostril
directed upwards, in a semi-divided or divided nasal; a lo-
real; preoculars 1, rarely 2; lateral head shields separated
by an inconspicuous groove from the upper labials. Body
cylindrical; scales smooth, with or without apical pits, in
19-25 rows; ventrals rounded; anal entire, rarely divided.
Tail moderate, tapering; subcaudals paired”” It is, however,
unclear what species “rarely” has a divided anal scale be-
cause LOVERIDGE does not mention it in the accounts of
the genus members. Also, he omits the fact that maxillary
teeth in L. subtaeniatus are not subequal, but several ante-
rior are enlarged what LAURENT clearly states in the initial
description (LAURENT 1954). FITZSIMONS (1962: 103) gives
a similar diagnosis, but adds the number of pterygoid teeth
which is indeed a distinct character of L. rufulus, and hence
this genus sensu stricto: 30-34. However, he does not men-
tion that their number in L. bicolor, L. laevissimus, L. sub-
taeniatus, and L. whytii is considerably lower. FITzS1MONSs
moderates somewhat the confusion about the form of the
hemipenis with a statement that it is “not bifurcate or only
bifurcate distally”

The addition of L. inornatus led to even further confu-
sion about the generic characters. The snake species cur-
rently treated as Lycodonomorphus inornatus was origi-
nally described by DUMERIL et al. (1854: 434) in the genus
Lamprophis where it remained for more than 150 years. In
2011, in a phylogenetic study of the subfamily Lamprophii-
nae KELLY et al. revealed a closer evolutionary relationship
of L. inornatus to Lycodonomorphus. They removed it from
Lamprophis and preliminary assigned to Lycodonomor-
phus, changing the diagnosis of the genus again to accom-
modate the characters of this snake that morphologically
and superficially more resembles a Lamprophis. For ex-
ample, the statement about extraordinary many pterygoid
teeth disappeared while claims about enlarged maxillary
teeth (although they are in fact subequal in this species,
but just larger than in Lycodonomorphus) and shallowly
forked hemipenis, along with non-forked, were added. Af-
ter that, a mixture of characters from three genera — Lyco-
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donomorphus, Lamprophis and Boaedon - in this generic
diagnosis was complete. The genus became not diagnos-
able to such extent that it was even suggested to consider it
invalid (KEATEs et al. 2022: 6). Also, a quite low support of
the node Lamprophis-Lycodonomorphus (see more on it in
“Results and discussion”) can be an argument in favour of
such measure. Removing the entire genus and merging it
with the sister clade (Lamprophis-Alopecion) appears, how-
ever, not reasonable because its content would then not be-
come phenotypically more homogenous and diagnosable.
Nor it would be constructive, because it would obfuscate
the biological diversity and evolutionary trends of this tax-
onomic group. We therefore take here a different way and
revise the generic affinities of the Lycodonomorphus mem-
bers non-conforming with the generic diagnosis, to clarify
the systematics of the genus and to make it better diagnos-
able.

In our previous article dedicated to the systematics of
this taxonomic group (TIUTENKO et al. 2022) we focused
our efforts on analysis of the generic affinities of former
members of the genus Lamprophis - L. erlangeri (STERN-
FELD, 1908) and L. abyssinicus MOCQUARD, 1906. Since
these species had been earlier placed in the genera Boae-
don and Pseudoboodon, we investigated the systematic re-
lationships in the whole tribe and found that not only the
taxa of our primary interest but some other Boaedontini
species are similarly misplaced in the genera and may be
separated or moved to different genera with the same ap-
proach and methods that we applied to L. erlangeri and
L. abyssinicus. Since we introduced a new genus for the
first and moved the second back to Pseudoboodon, to com-
plete the review of the genus Lamprophis, we reinstated the
genus Alopecion for L. guttatus - the third and last clearly
misplaced member. We, however, refrained from such ac-
tions in other genera of the tribe considering it out of the
scope of our study at that time. This paper is a follow-up
of that previously published work and we regard it as the
second part of our revision of Boaedontini. To achieve the
results presented here, we used the same methods and ad-
ditional material that we did not include in the first part of
this project.

In taxonomic actions we follow the commonly estab-
lished approaches in delimitation of taxa and adhere to
concepts of genus and species most widely accepted and
applied in contemporary zoology (WINSTON 1999, DE
QUEIROZ 2007, ZACHOS 2016, COYNNE & ORR 2018, HILLIS
2019). Appropriateness is here the main criterion, i.e., con-
siderations whether introduction of a new genus improves
the systematics of the group, making it more logical and
stable, whether it contributes to our understanding of the
evolution of the group, emphasises deeper species diver-
gence, facilitates identification of the member species, etc.
In other words, a genus should not be just a clade situated
in a phylogeny somewhere above species level and named
only for a purpose of establishing a new binomial for its
members. Similar considerations were expressed in a num-
ber of recent papers dealing with taxonomy and nomen-
clature of higher categories, such as SMITH & CHISZAR
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(2006), VENCES et al. (2013), Cox et al. (2018) and MaAHO-
NY et al. (2024). Technically, we regard a genus as a defina-
ble monophyletic group of species which are closely related
and exhibit similar characteristics in morphology, ecology,
behaviour, as well as in geographic distribution. Subsum-
ing species to existing or introducing of new genera merely
on a basis of a single parameter, such as genetic distance,
morphological similarity, spatial or ecological separation,
is here avoided. Although the minimum genetic difference
of 8% in protein-coding mitochondrial genes and of 0.5%
in nuclear, which is a basic threshold for genetic delimita-
tion of Lamprophiidae genera in similar works (KELLY et
al. 2011, BROADLEY et al. 2018, KEATES et al. 2019, TIUTEN-
KO et al. 2022), serves also us as a starting point, we con-
sider it only a hint and assess all other above-mentioned
aspects in order to achieve a robust support of a clade in
a genus status. A genus has to be clearly diagnosable by a
combination of characters that would allow identification
of its members. Although the members of a genus may
have other characters or character states that make them
distinguishable, they have to share all characters that iden-
tify the genus. If a reliable diagnosis cannot be formulated,
it may indicate that the genus has either to be split in fur-
ther genera or subgenera, or merged with a sister genus, or
that some of its member species are misplaced and need to
be moved to other genera. In other words, when members
with deviant states of diagnostic characters are added to a
genus, either its content or the generic diagnosis have to
undergo a revision.

Material and methods

Since our aim was neither a complete taxonomic revision
at species level, nor description of new species, we did not
record full morphometry of large numbers of specimens.
However, the following eleven morphological characters
were assessed and compared during this study in select-
ed series of specimens: Cs = chin shields; Il = infralabials
(lower labials); L = total length (SVL + TL); PrO = preocu-
lars; Sc = subcaudal plates; Sl = supralabials (upper labials);
Sq = midbody scale rows, rows of dorsal scales at the mid-
dle of the body; SVL = snout-to-vent length; T = temporal
scales; TL = tail length; V = ventral plates. In most cases,
values of these characters that are provided in the initial
descriptions or subsequent revisions of the taxa were suffi-
cient for our purposes. When such information in histori-
cal sources was incomplete or required confirmation, types
and sometimes further (usually topotypic) specimens were
examined. In fact, we examined the type material and ad-
ditional specimens of the majority of species discussed
here in six museum collections: Musée Royal de I'Afrique
Centrale, MRAC (Tervuren, Belgium); National Museum,
NMB (Bloemfontein, South Africa); Natural History Mu-
seum, NHMUK (London, United Kingdom); Zoologisches
Forschungsmuseum Alexander Koenig, ZFMK (Bonn,
Germany). See Supplementary document 1 for the list of
specimens examined.

Cranial osteology played an important role throughout
this study. Since the skull is a rather conservative, slow-
ly evolving anatomical structure showing no or very mi-
nor differences at species level, we consider the geometry
of cranial bones among diagnostic characters suitable for
genera delimitation as well as for recognition of intrage-
neric groupings. We performed uCT scans of the skulls
of two out of three extant type specimens of Boodon in-
fernalis GUNTHER, 1858 that are now treated as syntypes
of Lycodonomorphus inornatus and of type specimens of
L. bicolor, L. laevissimus, L. subtaeniatus subtaeniatus, and
L. whytii housed in the NHMUK. For comparison with Ly-
codonomorphus, skulls of all three species of Lamprophis
were scanned, of which two (L. fiskii, L. fuscus) were type
specimens. Specimens loaned from the NHMUK were
scanned (by AM) at the Department of Mechanical Engi-
neering, UCL, with use of a Nikon XT H 225 ST scanner
(Nikon Metrology Ltd., UK) with an X-ray beam of 65 kV
source voltage and 130 mA current, without filters. The
magnification setup generated data with an isotropic voxel
size of 16.00 um. The CT data set was reconstructed using
XT Software CT Pro 3D. Micro CT images were imported
into the image processing software Avizo (Thermo Fisher
Scientific, Mass, USA) and rendered in three dimensions.
To produce the coloured images of the skulls shown in Fig-
ure 5, segmentation was performed in Amira visualisation
software (v. 2019.1 by FEI, Thermo Fisher Scientific). The
scans of the specimens at the ZFMK were performed (by
CK) with the same equipment and technical parameters as
given in our previous work (TTUTENKO et al. 2022). Addi-
tionally, we used for our analyses pCT images of four speci-
mens now publicly available at MorphoSource (www.mor-
phosource.org): three from Musée Royal de I'Afrique Cen-
trale (MRAC) - Lycodonomorphus leleupi, L. subtaeniatus
subtaeniatus and L. subtaeniatus upembae, and one from
University of Michigan Museum of Zoology (UMMZ) -
Lamprophis aurora. Accession numbers of these specimens
for search in the database are provided in Supplementary
document 1.

For cranial features, we use in this article the same ter-
minology as in TIUTENKO et al. (2022) that is common for
the works on reptilian osteology, such as by CUNDALL and
Ir1sH (2008) or by McDowELL (2008). The following ab-
breviations are used in figures for osteological features:
acq = adductor crest of quadrate, an = angular, ar = ar-
ticulatory process of quadrate, as = ascending process of
premaxilla, chp = choanal process of palatine, col = col-
umella, cp = compound bone, cps = conchal process of
septomaxilla, d = dentary, ecp = ectopterygoid, epm =
ectopterygoid process of maxilla, exo = exoccipital, p =
parietal, pal = palatine; po = postorbital, f = frontal, f5c =
foramen for mandibular branch of trigeminal, fsb = fo-
ramen for maxillary branch of trigeminal, fo = foramen
ovale, mp = maxillary process of palatine, mx = maxilla,
na = nasal, of = optic fenestra, pfr = prefrontal, pp = pala-
tine process of maxilla, q = quadrate, occ = occipital con-
dyle, pmx = premaxilla, pro = prootic, psp = parasphenoid
rostrum, pt = pterygoid, rp = retroarticular process, mp =
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maxillary process of palatine, smx = septomaxilla, so = su-
praoccipital, st = supratemporal, tr = transverse process of
premaxilla, v = vomer, vp = vomerine process of premaxil-
la. Additionally, for features of the braincase structure that
we discuss in this article, we use the following abbrevia-
tions adapted from VON SZUNYOGHY (1932): c. par. = carina
parietalis (parietal keel), cr. occ = crista occipitalis (occipi-
tal crest).

The terminology in hemipenial morphology is after Za-
HER (1999). Drawings of the hemipenes (Fig. 4) were per-
formed freehand (by AT) from the specimens NMB R6900
(L. inornatus) and NMB R10839 (L. rufulus). To ensure the
correct presentation of morphology, we verified it with the
published photographs of the hemipenes of the same spe-
cies in VISSER (1979: 32) and ZAHER (1999: 23).

For the phylogenetic analyses, we re-use here the re-
sults of our previously published work. See TIUTENKO
et al. (2022) for the description of the methods that re-
mained unchanged since then. For calculation of the ge-
netic distances and inference of the phylogenetic relation-
ships we used published sequences listed in Supplemen-
tary document 1. For economy of space, we provide in this
article only a table for ND4 (NADH dehydrogenase subu-
nit 4) protein coding gene (Tab. 2) and refer to the tables
of uncorrected pairwise distances (p-distances) for other
analysed gene loci shown in TIUTENKO et al. (2022). Ad-
ditionally, a table in the Supplementary document 2 gives
information about distances between concatenated se-
quences of three genes — ND4, cyt b, and c-mos. To ob-
tain the results shown in the Table 1, we performed the
estimation of evolutionary distances in MEGA 11 (Ta-
MURA et al. 2021) using the Maximum Composite Like-
lihood model (TAMURA et al. 2004). The sequences for
these analyses were aligned using the MUSCLE (Multi-
ple Sequence Comparison by Log-Expectation) algorithm
(EDGAR 2004). Rate variation among sites was modelled
using a gamma distribution (shape parameter = 1). Co-
don positions included were 1** + 2™ + 3™ + non-coding.
All ambiguous positions were removed for each sequence
pair (pairwise deletion option). This analysis involved 24
nucleotide sequences. There was a total of 660 positions
in the final data set.

Nomenclatural acts

This published work and the nomenclatural act it contains
were registered in ZooBank, the online registration system
for the ICZN. The Life Science Identifier (LSID) for this
publication is: urn:sid:zoobank.org:pub: CD6CFDD4-
1327-4556-B92C-6606C5950DE4. The electronic edition of
this article was published in a journal with an ISSN, and
has been archived and is available from the following digi-
tal repositories: salamandra-journal.com, zenodo.org. It
conforms to the requirements of the amended Internation-
al Code of Zoological Nomenclature, and hence the new
names contained herein are available under the Code from
the electronic edition of this article.
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Results and discussion

KELLY et al. (2011), based on preceding works by BOGERT
(1940), BROADLEY (1990) and BRANCH (1998), formulat-
ed the following updated diagnosis of Lycodonomorphus:
“Body cylindrical and moderately elongated; tail moder-
ate to short; head moderate to small, slightly broader than
neck and distinct from it; eye moderate, with vertically el-
liptical or sub-circular to round pupil; midbody scale rows
19-23 (rarely 25), vertebral row not enlarged; dorsal scales
smooth, without apical pits or with two pits; ventrals 152—
196, without lateral keel; subcaudals paired, 37-89; anal en-
tire (exceptionally divided); maxilla with 18-25 teeth, sub-
equal or slightly smaller or larger posteriorly, diastema ab-
sent; hemipenis unforked or very shallowly forked, shaft
with feeble basal spines arranged in diagonal rows which
change to chevrons distally, spines decrease in size distal-
ly; sulcus centrifugal, dividing approximately half way up
shaft” It obviously contains some controversial statements,
such as maxillary teeth “subequal or slightly smaller or larg-
er posteriorly”, “eye with vertically elliptical or sub-circular
to round pupil’, “dorsal scales smooth, without apical pits
or with two pits”, “anal entire (exceptionally divided), indi-
cating that some morphologically quite different snakes are
included in the genus. On the other hand, some members
of different genera can match this description. For exam-
ple, Boaedon virgatus (HALLOWELL, 1854) has 23 midbody
rows of dorsal scales with two apical pits, vertebral row not
enlarged, 192 ventrals, 55 pairs of subcaudals, entire anal
plate, no diastema, 21 maxillary teeth, hemipenis shallowly
forked distally, moderate eye with vertically elliptical pupil,
moderate tail, moderately elongated cylindric body, mod-
erate head that is slightly broader than neck and distinct
from it. A member of the genus Lamprophis would match
this diagnosis as well - for example, the type species L. au-
rora (LINNAEUS, 1758): body cylindrical and moderately
elongated; tail short; head moderate, slightly broader than
neck and distinct from it; eye moderate, with sub-circular
pupil; 18 maxillary teeth, no diastema; 23 midbody rows,
no apical pits, dorsal row not enlarged; 170-182 ventrals;
37-58 pairs of subcaudals; anal entire; hemipenis shallow-
ly forked. Moreover, the snakes in both genera, Boaedon
and Lamprophis, are known to have enlarged mandibular
teeth. In Lycodonomorphus, these teeth are similarly en-
larged in L. inornatus and L. subtaeniatus. Maxillary teeth
are enlarged in Boaedon and similarly enlarged in L. sub-
taeniatus. Furthermore, the attempts to describe the genus
as ‘aquatic’ or ‘semiaquatic’ cannot be successful because
L. inornatus and L. subtaeniatus — two, out of nine of its
members, are not associated with aquatic habitats. While
all other Boaedontini genera can be readily separated by
combinations of a few characters or even by a single di-
agnostic character, this does not work with Lycodonomor-
phus. This indicates that the genus is either paraphyletic,
containing species that should in fact belong to other exist-
ing genera, or it has to be split in further genera, or both.
The phylogenetic analyses carried out for the first time
by VIDAL et al. (2006), and subsequently by KELLy et al.
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Table 2. Differing morphological characters in current diagnoses of Lamprophis and Lycodonomorphus. * The hemipenis of Lycodono-
morphus bicolor resembles that of L. laevissimus, being shallowly forked (W. CONRADIE pers. com.). ** The hemipenis of Lycodono-
morphus rufulus was observed in some specimens to be slightly forked at its tip (W. CONRADIE pers. com.).

Maxil- Ptery- Mandibu-  Maxil-
Taxon Original genus Pupil shave S Apical Sc lar Palatine 0'1?1] lar teeth  lary teeth Hemipenis
membership P P ! pits 312 319 Y teeth 8 enlarged enlarged  forked
teeth teeth . .
anteriorly anteriorly
Lamprophis sub-elliptical 19-23 no/yes 168-199 35-74 12-17 8-10 13-23 yes yes yes
_ellipti ? _
aurora Coluber sub-elliptical 23 no/yes? 165-185 A;?;iﬁ;/ 16-17 3 20-23 yes yes yes
fiskii Lamprophis sub-elliptical 21-23 no  178-183 28-34 16 10 13 yes yes yes
fuscus Lamprophis sub-elliptical 19 no  165-199 54-74 12 8 14 yes yes yes
Lycodonomorphus elliptical or
- 154-181/ 62-86/
subfellhptlcal, 19-25 no/yes "oy 196 37.79 18-25 8-13 17-39  nolyes no/yes no/yes
or circular
bicolor Glypholycus circular no 154-164/ 63-71/ no no yes*
23-25 15> 166 a259 18719 10 24
inornatus Lamprophis sub-elliptical 2325 Y8 170_196 ié;—_7506/ 22-23 10-11 17-19 yes no yes
laevissimus ~ Natrix circular no 172-181/ no no yes
19 172-183 57-78 25 11 25
leleupi Ablabophis circular no 165-171/ 65-67/ no no yes?
19-21 164-174 52-61 % 10 2
mlanjensis Lycodonomorphus circular 21 no 163-167/ 60-71/ B _ no no yes?
51
obscuriventris Lycodonomorphus  sub-elliptical 19 no 158-176/ 68-86/ B B no no no?
159-179  37-69
rufulus Coluber sub-elliptical no/yes? 162-175/ 72-78/ no no no**
19 160-178  54-79 = 15 ¥
s. subtaeniatus Lycodonomorphus elliptical yes  175-180/ 59-71/ yes yes yes
21-23 189-193  50-59 19-20 8 24
s. upemb Lycod h lliptical 172/ _
ipembae ycodonomorphus elliptical | yes 52-58/ 10 00 g " yes yes yes
175-188 41-48
whytii Glypholycus circular no/yes? 62/ no no yes?
23 13 18
160-163 46-54

(2011), KEATES et al. (2022) and us (TTUTENKO et al. 2022)
also support this hypothesis.

VIDAL et al. (2006) showed with phylogenies inferred
from nuclear (c-mos and RAG2) and mitochondrial (125,
16S, cytochrome b, and ND4) loci that the genus Lampro-
phis, which at that time included Boaedon and Alopecion,
was paraphyletic with respect to Lycodonomorphus. In the
phylogeny that they obtained from a combined data set
of these six genes Lycodonomorphus (represented in their
study by L. rufulus and L. whytii) formed a monophyletic
clade with Lamprophis (represented by L. fiskii and L. inor-
natus) and Alopecion (VIDAL et al. 2006: 56). Within this
clade, Alopecion (at that time, Lamprophis guttatus), Lam-
prophis inornatus, and Lycodonomorphus belonged to the
sister lineage of Lamprophis, being separated from this and
from each other by similarly large p-distances of above 15%
in mitochondrial loci. In the phylogeny generated by KeL-
LY et al. (2011) from c-mos, tRNA, cyt b and ND4 data sets,
as well as in our tree inferred from c-mos, cyt b and ND4
data sets (Fig. 2), the clade arrangement in the tribe is simi-
lar, but Alopecion is sister to Lamprophis. This inconsist-
ency can be explained by the effect of the 16S rRNA gene.
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As MAIN et al. (2024) showed, the concatenation of this
gene with protein coding genes, such as NADH, weakened
their resolution. On the other hand, the changing position
of Alopecion in the tree with and without the 16S gene in-
cluded, while the relationships of other Boaedontini gen-
era remain unchanged, can be another argument in sup-
port of the genus status that we proposed in our previous
work (TTUTENKO et al. 2022). According to the results of
all published molecular phylogenetic works in Lamprophi-
idae and our analyses here (Fig. 2), L. inornatus is sister to
Lycodonomorphus s.s. clade with a p-distance of ca. 18% in
cyt b and 15-18% in ND4 mitochondrial genes that is much
larger than intrageneric distances in this group (Tab. 2, ta-
bles in TTUTENKO et al. (2022)). The distance between L. in-
ornatus and Lamprophis is similar: 15-18%. For compari-
son, the distance between Lycodonomorphus and Bofa, not
immediately related genera, is just ca. 15% in cyt b and 16-
17% in ND4. The distance between L. inornatus and Bofa in
cyt bis 18% and 19% in ND4.

It should be noted that, according to our results, the par-
ent node, i.e., the division between Lamprophis and Lyco-
donomorphus clades has a rather low support of 0.55 pos-
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terior probability. This can have various reasons, such as
problems with alignment of sequences (that are ambiguous
or too diverse), different evolution rates of clades, or lack
of intermediate taxa in the phylogeny. An even lower pos-
terior probability value of 0.52 is observed, however, be-
tween Bothrolycus and Bothrophthalmus, both distinct gen-
era with very clear morphological diagnoses. For us this
phenomenon just means again that molecular results can-
not be accepted blindly and always need to be supported by
other lines of evidence.

In addition to the molecular phylogenetic results (that
admittedly do not yet cover all species of the genus due to

O s )

lack of data), an assessment of morphological characters
(Tab. 2) shows that three species of Lycodonomorphus —
L. bicolor, L. inornatus, and L. subtaeniatus — do not match
the initial generic diagnosis, and thus must be misplaced in
this genus for historical reasons, as well as due to limitations
of the methodology that the researchers used in the past.

Generic placement of Lamprophis inornatus

Superficially Lamprophis inornatus (we refer to it by its
original binomial here) indeed closer resembles the mem-

Lycodenomarphus rufulus o ';
Lycodenomarphus laevissimus I
- I Lycedonomorphus

® Lycodonomarphus whytil I

. . I

Lycodonomorphus cbscuriventris .

==

RN X Elgiophis inornaltus comb. n. [morth] I _ )
: L 1 1 Elaiophis gen. n,

R Elaiophis inornatus comb. n, [south] _:

| as50 Lamprophis fiskii "':
B ~| 1313 I _
—— (W Lamprophis aurora I Lampraphis ‘=
. ' ! =
3 —
) < Lamprophis fuscus . c
] osE7 - o
0.993] > s M . 1 . =
- Alapecion guttatum | Alopecion @
== m
— . =]
M (T) < Boaedon s.s. ! el

1 . I _ 1“‘““-,,,_] I Boagedon
o Boeadon virgatus __,'
T g e () _ —
a — Bofa erlangeri __ ) Bofa
o — S () Bothrophthalmus lneatus ==
0598 ) ..11 | Bothrophthalmus
8531 . — Bothrophthalmus brunneus ...
e Al (@) ==
—="® gothrolycus ater "1 Bothrolycus
= e e (@) . ==
Pseudoboodon lemniscatus __V Peeudobooden
| Gonlonatophis brussausi 1=
L =
| — Gracililima nyassae —
W

0947 g
Harmonotus modesius =
4| ) -
0861 Inyoka swazicus =
— Lycophidion capense g‘
! 1 i
' -
Lycophidion laterale N

*q outgroups

009

Figure 2. Phylogenetic relationships among Lamprophiinae genera generated from cyt b, ND4 and c-mos data sets based on Bayesian
inference. Numbers at nodes represent posterior probabilities from the Bayesian analysis; scale refers to nucleotide substitutions per
site. Outgroups, collapsed here to a single branch, included Aspidelaps scutatus, Atractaspis bibroni, Buhoma procterae, Duberria lutrix,
Prosymna ruspolii, Psammophis crucifer. Structures in Alopecion and Boaedon sensu stricto (s.s.) that are not discussed in this article
are collapsed as well. For methodology, see TIUTENKO et al. (2022). Pictograms at branches in Boaedontini indicate evolutionary trends
in dorsal scales morphology, maxillary and mandibular dentition, as well as eye pupil shape discussed in the text.
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bers of the genus Lamprophis and, unlike Lycodonomor-
phus s.s. that are semi-aquatic and associated with water-
bodies, as well as swamps and floodplains, it is a strictly
terrestrial snake, preferring mesic habitats including grass-
land, thicket and forest. FrTzSimoNs (1962) noted that this
snake is “similar in habits to the Common Brown House
Snake (Boaedon f. fuliginosus [= B. capensis])” Due to
its similarity to Lamprophis, this species was initially de-
scribed by DUMERIL et al. (1854: 434) as Lamprophis inor-
natus. Four years later GUNTHER described a similar snake,
but in the genus Boaedon (at that time spelt ‘Boodon’), as
Boodon infernalis GONTHER, 1858. BOULENGER (1893: 321)
synonymised it with L. inornatus. Much later, in 1924,
WERNER introduced a new genus and described Pachy-
ophis temporalis, having perhaps overlooked not only the
previous names, but also that the genus name Pachyophis’
was preoccupied. Therefore, this binomial automatically
became invalid but the specific epithet temporalis’ has to
be considered a junior synonym of ‘inornatus’. The specit-
ic epithet ‘inornatus’ appeared once again in combination
with Boaedon as ‘Boeedon inornatus’ in a paper by PARK-
ER (1930: 598), but generally the usage of the combination
‘Lamprophis inornatus’ was established and maintained till
the second decade of this century, when it was provision-
ally moved to Lycodonomorphus merely on a basis of mo-
lecular evidence of its closer phylogenetic relationship to
the latter (KELLY et al. 2011).

Not only ecologically, but also morphologically, L. in-
ornatus differs from Lycodonomorphus s.s. and resembles
Lamprophis. It has a more robust body, more elongate and
more trapezoidal head (Fig. 1), dorsal scales with two apical
pits (Fig. 3), strongly enlarged anterior mandibular teeth,
smaller number of pterygoid teeth. Its oval pupils seem not
to be able to shrink as far as in Lycodonomorphus s.s. where
they may become small dots in strong light.

VISSER (1979: 31-32) compared the hemipenes of Lam-
prophis inornatus, L. aurora, L. fiskii and L. fuscus and
found them similar: all organs are belobed, distally shal-
lowly, but conspicuously, forked, with centrifugal sulcus,
dividing approximately in the middle of the hemipenial
body. LAURENT made a confusing remark that the hemi-
penis of L. inornatus is not forked and differs in this from
the organ of Lycodonomorphus rufulus that is forked (Lau-
RENT 1954: 40). We verified it and found the morphology
of the hemipenis of L. inornatus (NMB R6900) to agree
with the description by Visser, whereas the hemipenis of
L. rufulus (NMB R10839) matched the description by Za-
HER (1999: 23-24) being unilobed, with a centrolineal sul-
cus bifurcating closer to the top of the organ (Fig. 4). How-
ever, CONRADIE (pers. com.) reported several specimens of
L. rufulus having hemipenes with slightly forked tips.

The shape of the parietal bone in the skull of L. inor-
natus (Fig. 5, suppl. document 3) resembles that in Lam-
prophis aurora closer than in Lycodonomorphus s.s. (Figs
6.1, 6.2): The carinae parietales are situated closer to each
other, notably limiting the dorsal surface of the parietal.
Also, the bones of the palatomaxillary arch and of the man-
dibula resemble more these in Lamprophis than in Lyco-
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donomorphus s.s. These bones are overall heavier; the den-
tary stronger curved; the compound bone is posteriorly
broader. The dentition also resembles that in Lamprophis.
Lamprophis inornatus has not only fewer pterygoid teeth
than Lycodonomorphus s.s., but these are longer, stronger
and less curved. The maxillary teeth are subequal as well,
but larger and fewer than in Lycodonomorphus s.s. The six
mandibular teeth, after the first, are strongly enlarged, be-
ing approximately twice as long as the rest. In both genera

Figure 3. Dorsal scales of Lycodonomorphus inornatus, NMB
R6900 (A), L. rufulus, NMB R10840 (B), L. laevissimus, NMB
R11137 (C). Note apical pits, visible as two dark dots (indicated
by red arrows), on the scales of L. inornatus.
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(Lycodonomorphus and Lamprophis) and in L. inornatus,
all teeth are evenly distributed along the bones; no dias-
temata are regularly present. In Lycodonomorphus s.s. spac-
es between teeth due to their smaller size and larger num-
ber appear smaller.

Lamprophis inornatus is strictly a South-African en-
demic, with a number of populations whose ranges extend
along the coast from the south-western tip of the Western
Cape to KwaZulu-Natal and Limpopo (FITZSIMONS 1962:
114-115, BROADLEY 1983: 85-86, BATES et al. 2014: 366, TOL-
LEY et al. 2023: 557). Some of these populations are signifi-
cantly spatially separated and exhibit deep phylogenetic
divergence. KELLY et al. (2011: 421) showed a high level of
divergence and strongly supported phylogenetic structure

_;b-..n.ﬁu ﬂj

Figure 4. Drawings of hemipenes of Lycodonomorphus inornatus
(top, NMB R6900) and L. rufulus (bottom, NMB R10839) in sul-
cate (left) and asulcate (right) views.

within L. inornatus. They found the genetic distances be-
tween the southernmost and northernmost populations
that are separated by ca. 1,100 km surprisingly large, sub-
stantially larger than maximum intraspecific distances cal-
culated for the species in the related Lamprophiinae clades
(KELLY et al. 2011: 424). The presence of two sister clades
in L. inornatus that may warrant a status of separate spe-
cies (Fig. 7) was showed also by KEATES et al. (2022) in a
phylogeny inferred from the same genes, but with Lyco-
donomorphus obscuriventris included in the data set. These
authors revealed an intraspecific difference of 6.77% in
cyt b gene, i.e., greater than the usual within species in this
group, being at a lower level of interspecific distance. For
the final decision on the taxonomic status of these clades,
further studies are necessary to investigate their phenotyp-
ic characters, as well as distribution and boundaries.

Lycodonomorphus inornatus is clearly misplaced in the
genus Lycodonomorphus, but cannot be a member of Lam-
prophis as well, due to its phylogenetic position in a differ-
ent clade. Hence, with the same approach that was used for
delimitation of other genera in this family and tribe, i.e.,
based on morphological, ecological and genetic evidence
discussed above, a placement in a separate new genus ap-
pears appropriate.

Description of a new genus
Elaiophis gen. n.

Isid:zoobank.org:act: urn:lsid:zoobank.org:act:246FC9Ao-
CDA2-4299-93C3-BA6856E342C1

Type species: Lamprophis inornatus DUMERIL, BIBRON & DUME-
RIL, 1854, by present designation.

Diagnosis: Body cylindric, moderately short. Head mod-
erately depressed. Eye medium-sized to small. Tail short,
representing ca. 12-15% of the total length. Head trapezoi-
dal, broader posteriorly, moderately distinct from neck.
Snout blunt, square-shaped. Rostral rather large, approxi-
mately as high as broad, well visible from below and above.
Nasal divided. Eye medium-sized, with wide sub-elliptical
pupil. Anterior chin shields equal in size to the posterior
or slightly longer. Loreal single, rectangular, horizontally
elongate. No labial pits. No loreal grooves. Dorsal scales
with two apical pits, arranged in 23 rows at the middle of
the body. Subcaudals paired. Anal entire. 18-19 maxillary,
10-11 palatine, 17-19 pterygoid, 20-23 mandibular teeth.
No diastemata. Maxillary teeth subequal. Mandibular
teeth 2-7 strongly enlarged. Hemipenis bilobal, shallowly
forked; sulcus spermaticus centrifugal, dividing approxi-
mately half way up shaft. Dorsal colour olive-green, olive,
dark brownish olive, glaucous, dark neutral grey. Ventral
colour cream white, or pale neutral grey.

Content: The genus is currently monotypic, containing one

species — Elaiophis inornatus (DUMERIL, BIBRON & DUME-
RIL, 1854) comb. n.
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Figure 5. Skulls of the neotype of Lamprophis inornatus, ZFMK 032712 (left) and of the lectotype of Boodon infernalis, NHMUK
1858.4.11.5 (right).
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Figure 6.1. Skulls (lateral view) of Lamprophis aurora, UMMZ 61580 (A); Lamprophis fiskii, NHMUK 1946.1.12.41, holotype (B); Lam-
prophis fuscus, NHMUK 1946.1.12.43, holotype (C); Lycodonomorphus bicolor, NHMUK 1946.1.7.81, syntype (D); Lycodonomorphus
laevissimus, NHMUK 1946.1.23.78, holotype (E); Lycodonomorphus leleupi, MRAC R.17637, holotype (F); Lycodonomorphus rufulus,
UMMZ 126980 (G); Lycodonomorphus whytii, NHMUK 1946.1.13.93, holotype (H).
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Figure 6.2. Skulls (dorsal view) of Lamprophis aurora, UMMZ 61580 (A); Lamprophis fiskii, NHMUK 1946.1.12.41, holotype (B); Lam-
prophis fuscus, NHMUK 1946.1.12.43, holotype (C); Lycodonomorphus bicolor, NHMUK 1946.1.7.81, syntype (D); Lycodonomorphus
laevissimus, NHMUK 1946.1.23.78, holotype (E); Lycodonomorphus leleupi, MRAC R.17637, holotype (F); Lycodonomorphus rufulus,
UMMZ 126980 (G); Lycodonomorphus whytii, NHMUK 1946.1.13.93, holotype (H).
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Etymology: In South Africa where this snake is distributed
it is called ‘Olive Snake’ in English, or ’Olyfslang’ in Af-
rikaans. Both names refer to the dorsal colour. The new
genus name ‘Elaiophis’ is a translation of these vernacular
names into Latin, being a compound of the Greek words
6¢1G (snake) and éAaia (olive). Since the head of the nomi-
nal compound (‘ophis’) is masculine, the new noun is of
the same gender. As English name for the new genus, we
suggest ‘African olive snakes’

The type specimen of Lamprophis inornatus had not been
fixed in the original description, and we were not able to
locate specimens at the Muséum National d’Histoire Na-
turelle (Paris, France) that DUMERIL et al. (1854) may have
referred to. The three extant syntypes of ‘Boodon infer-
nalis’ housed in the NHMUK (1858.4.11.5, 1855.10.16.354,
1855.10.16.434) were, after the name became a junior syno-
nym of L. inornatus, treated in the collection catalogue as
syntypes of the latter, even though, strictly speaking, they
are not. Since L. inornatus is presumably a complex of at
least two cryptic species, a designation of a lectotype and
restriction of the type locality of B. infernalis should pre-
vent future uncertainty about the identity of the initial spe-
cies. Originally, this type series contained four specimens
(GUNTHER 1858: 199), but one juvenile that had the 2™ po-
sition in the list seems to be lost. Among the remaining
three, there is only one adult female specimen, donated

Figure 7. Adult specimens of Elaiophis inornatus comb. n. from
Makhanda / Grahamstown, Eastern Cape (A), and Haenertsburg,
Limpopo (B). Photographs by G. K. NicoLauv.

by H. CarLoway in 1858, with known collection locality
- “Port Natal” [= Durban]. It has the first position in the
list of the type series, and its characters agree with the di-
agnosis provided by GOUNTHER. Thus, it is likely to be the
‘main’ specimen he used for the description. We therefore
designate this specimen NHMUK 1858.4.11.5 as the lecto-
type of Boodon infernalis GUNTHER, 1858 and restrict the
type locality to Durban, KwaZulu-Natal, South Africa. The
lectotype hence represents the northern clade (Fig. 7B).
Once the species status of this clade is confirmed, the
name should be available. For L. inornatus, now E. inor-
natus comb. n., whose type locality is “environs du Cap de
Bonne-Espérance” [= vicinities of the Cape of Good Hope]
according to the original description (DUMERIL et al. 1854:
455), a designation of a neotype should improve the taxo-
nomic stability of this species and the genus, especially in
case of separation of the northern clade. We here designate
a topotypic specimen from the collection of the Zoologis-
ches Forschungsmuseum Alexander Koenig as the neotype
of Lamprophis inornatus and consequently of Elaiophis in-
ornatus (DUMERIL, BIBRON & DUMERIL, 1854) comb. n.

Description of the neotype of Elaiophis inornatus
(DUMERIL, BIBRON & DUMERIL, 1854)

Lamprophis inornatus, ZEMK 032712 (Fig. 8), adult female,
“Cape: Haut’s Bay, Republic of South Africa” [= Hout Bay,
Cape Town, Republic of South Africa, ca. 34°2° S 18°21" E],
collected in April 1980 by J. VISSER, donated in February
1981 by P. vAN DEN ELZEN.

External morphology: Body cylindrical, SVL 635. Tail mod-
erately tapering, with blunt tip; TL 97 mm, TL/L o0.13. Head
trapezoidal, moderately offset from neck; HL 32.4 mm,
HW 13.4 mm. Dorsal scales smooth, with two apical pits,
Sq 23-23-19. Ventrals rounded, V 183. Sc in 39 pairs. Anal
entire. Two preoculars, lower almost half the size of the
upper; upper not in contact with frontal. Two postoculars,
lower a little smaller than upper. Loreal approximately half
as deep as its length. Nasal divided. Rostral large, broader
than high, well visible from above. Eight supralabials; 4%
and 5™ entering the orbit. Temporals 1 + 2. Prefrontals ca.
30% shorter than frontal. Nasals almost half as long as pre-
frontals. Frontal ca. 30% longer than its maximum breadth.
Eight infralabials; four on the left side and five on the right
in contact with the anterior chin shield. Both pairs of chin
shields approximately equal in length. Gulars between pos-
terior chin shield pair and first ventral irregular.

Colour (in preservative): Dorsum uniformly dark-brown;
ventrum and upper labials pale beige. Ventral side of tail
brown along medial line.

Dentition: maxillary 16, pterygoid 17, palatine 10, mandib-
ular 23, no diastemata, mandibular teeth 2-7 about 50%
longer than the following teeth 8-22, mandibular tooth 23
ca. 50% shorter than teeth 8-22.
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Cranial osteology (Fig. 5A): Premaxilla with large ascend-
ing process closely approaching nasals. Vomerine process
forked, with tips not in contact with vomers. Transverse
processes of premaxilla closely approach rostral ends of
maxillae. Septomaxillae separated from each other, with
posterior ends forming prokinetic joints with frontals. Con-
chal processes long, sharply bent upward and slighly back-
ward. Nasal bones slightly narrower than the septomaxil-
lae, tightly attached to each other, not fused, approximately
half as broad and ca. 40% shorter than frontal bones which
they contact with posterior processes. In dorsal view septo-
maxilae almost entirely hidden under nasals with only con-

chal processes visible. Medial laminae of nasals contact
septomaxillae. Edges of lateral laminae of nasals strongly
curved downward, but not approaching conchal processes
of septomaxillae. Vomers almost in contact medially, with
rostral ends approaching, but not contacting premaxilla.
Posterior ends of vomers not approaching choanal process-
es of palatines. Vomers with globular posterolateral por-
tions, open forward, with narrow processes anteriorly. Lat-
eral laminae of vomers short, triangular, curved downward.
Ventral laminae perforated. Cranium elongate, accounting
for approximately 3/4 of total skull length. Posterior faces of
prefrontal bones curved and slightly concave, forming ante-

Figure 8. Neotype of Lamprophis inornatus, ZEMK 032712. Photographs by M. FLECKs.
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rior borders of orbits. Prefrontals not in immediate contact
with frontals and not approaching nasals. Frontals paired,
medially nearly contacting and forming long straight su-
ture. Combined, they form hexagon, slightly longer than
broad, with lateral margins slightly curved. Frontals ca. 25%
narrower than their maximum length, and ca. 30% short-
er than parietal, with slightly curved lateral margins, form-
ing dorsal borders of orbits. Posterior faces of frontals an-
gled at ca. 45°, forming ca. 90° insertion in parietal. Fron-
tal ventrally in tight contact, but not fused. Parietal single,
slightly longer than maximum breadth, with slightly im-
pressed dorsal surface between parietal ridges, anteriorly
with broad U-shaped notch almost seamlessly enclosing
matching triangular shape of frontals. Short dorsolateral
ridges slightly concave anterolaterally, repeating shape of
postorbitals which approach them but do not in contact.
Parietal ventrally contacting parabasisphenoid, posteriorly
supraoccipital, posterolaterally prootics and anterior ends
of supratemporals. Postorbitals triangular, slightly curved,
to form posterior border of orbits. Medially impressed flat
dorsal surface of the parietal ends posteriorly with sharp
parietal keel at approximately 1/3 of its length. Supraoccip-
ital oval, with three occipital crests on its surface. One of
them continues parietal keel. Two others originate at both
sides of medial crest and end in triangular excrescences of
posterior margin of supraoccipital. Supraoccipital with U-
shaped notch anteriorly that seamlessly encloses triangular
posterior margin of parietal. Exoccipitals contact supraoc-
cipital anterodorsally, prootics anterolaterally, basioccipital
ventrally and supratemporals laterally. Exoccipitals irregu-
larly shaped and emarginate dorsally. Foramen ovale situ-
ated at each side at suture of prootic and exoccipital. Col-
umella auris inserted into it, with its oval footplate firmly
contacting prootic anteriorly and exoccipital posteriorly.
Prootics subhexagonal in lateral view. Each with foramina
for maxillary and mandibular branches of trigeminal, sep-
arated by laterosphenoid. Basioccipital nearly pentagonal,
anteriorly in contact with basisphenoid, and posteriorly it
forms the ventral border of the foramen magnum. Para-
sphenoid and basisphenoid fused. Basisphenoid nearly hex-
agonal in ventral view. One small anterolateral and two pos-
terolateral foramina on each side. Parasphenoid rostrum al-
most triangular and concave ventrally, tightly enclosed by
ventral laminae and anteroventral dentigerous processes of
parietal, passes anteriorly between ventral laminae of fron-
tals. Its sharp tip not reaching vomer and choanal processes
of palatines. Palatines situated below frontals and in dor-
sal view are hidden under them. Large hook-shaped choa-
nal processes situated at level of teeth 6-7, almost touching
with their tips caudal processes of vomers. Maxillary pro-
cess a little shorter but thicker than choanal, situated op-
posite to the palatine process of maxilla and included in its
distal end. Palatines straight in ventral view, with rostral
ends positioned higher than caudal. Caudal ends forked,
forming joints with rostral ends of the pterygoids. Max-
illae long, a little shorter than braincase, extending pos-
teriorly almost to 1/4 of their length beyond postorbitals,
slightly curved in dorsal and ventral views. Ectopterygoid

process large, rectangular, flat, turned downward, situated
approximately at teeth 12-14. Palatine process large, rectan-
gular, curved downward and backward, situated opposite
to maxillary process of palatine, approximately at teeth 7-8.
Pterygoids slender and long, ca. 10% longer than maxillae
and approximately 10% shorter than braincase, gradually
broaden approximately after tooth 4, wavy in ventral view,
coming closest to each other after tooth 17, taper posteriorly
and end with narrow tips. Caudal end of ectopterygoid at-
taches approximately at its middle to broad square process
of pterygoid situated at teeth 10-14. Ectopterygoids spade-
shaped, curved and slightly forked at their joints with max-
illae. Distal margin of forked portion of ectopterygoid an-
gled. Supratemporals elongate, laminar, tapering posterior-
ly, ending with narrow tips reaching far beyond caudal edge
of braincase, closely approaching quadrates with straight
posterolateral surfaces but remain separated. Quadrates
elongate, slender, slightly curved downward, with dorsal
portions broader than ventral. Articulatory processes large,
triangular, pointing at columella. Cephalic condyles insert-
ed in glenoid cavity of the compound bone, not approach-
ing caudal tips of pterygoids which point at them. Man-
dibles nearly straight in dorsal and ventral view. Dentary
long, almost equal in length to compound bone, with an-
terior approximately 1/3 of dentary slightly curved labially.
Mental foramen situated at level tooth 6. Dentary forks to
upper and lower branches approximately at tooth 10. Upper
branch, bearing teeth, slightly longer than lower. Splenial
triangular, tapering anteriorly to fine tip and perforated in
posterior half by anterior mylohyoid foramen. Splenial at-
tached with angular approximately at level of tooth 17. Pos-
terior mylohyoid foramen situated on this suture. Angular
bone slightly shorter and broader than splenial, triangular
and directed with its narrower angle posteriorly, entirely ly-
ing on labial side of compound bone. Dentary attaches to
compound bone approximately at level of tooth 16 via curvy
suture. Compound fits with sharp rostral end between
branches of dentary. Prearticular crest distinctively higher
than surangular, visible in lateral view. Surangular not vis-
ible in labial view. Mandibular fossa broad, deep, elongate,
oriented dorsally, visible in lateral view. The retroarticular
process well-defined and medially directed.

Overall, the skull of this specimen looks almost identical to
that of the specimen NHMUK 1855.10.16.354 (Supplemen-
tary document 3), but is clearly longer than in NHMUK
1858.4.11.5, the lectotype of Boodon infernalis (Fig. 5B). Al-
though all three snakes are adult and of similar size, this
difference may be of ontogenetic origin, i.e., the first two
specimens could just have been older when they were col-
lected. Otherwise, it can be a distinctive character, poten-
tially useful for separation of two putative species. The col-
lection locality of NHMUK 1855.10.16.354 is unknown, but
its pale beige ventral colour may indicate that this animal
belongs to the southern clade as well, because the snakes of
the northern clade seem to have grey venter. The different
shape of the ectopterygoid bone may be another argument
in support of this assumption. The ectopterygoid in the
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specimens from southern clade is almost straight posteri-
orly and smoothly curved in its anterior broad and forked
portion, where it connects to the maxilla. In the specimens
from the northern clade, this bone is bent posteriorly at a
sharper angle (Fig. 5B). Furthermore, the mandibular fossa
is larger in both specimens from the southern clade. The
maxilla also differs in these specimens, having a sharper
triangular form below the orbit.

The skull of Elaiophis gen. n. resembles that of Lyco-
donomorphus laevissimus (Figs 6-1E, 6-2E) but, on the
other hand, also surprisingly closely the skull of Bofa er-
langeri (TTUTENKO et al. 2022: 244), although this genus
and species belong to a different lineage in Boaedontini.
This similarity can be explained by divergence of the main
Boaedontini clades in early Oligocene from a common an-
cestor with Pseudoboodon whose skull is also quite simi-
lar (TTUTENKO et al. 2022: 257). Also, the skulls of Boaedon
retained most ancestral traits in size and geometry of the
bones. More specialised skulls with very different shapes
and proportions of the bones, such as in Alopecion and the
Bothrolycus-Bothrophthalmus clade, emerged in the course
of later radiation in Miocene. The highly specialised skull
of Alopecion is a result of adaptations that began in the an-
cestor that it shares with Lamprophis. Therefore, the Lam-
prophis skulls that evolved later share some features with
Alopecion, but differ from the skull of Elaiophis gen. n.
The more advanced Lycodonomorphus species developed
rounded parietals, with flat or no crests, longer nasals,
shorter maxillae (Figs 6-2B-C).

Generic placement of
Lycodonomorphus subtaeniatus

Lycodonomorphus subtaeniatus LAURENT, 1954 — the third
problematic species of Lycodonomorphus — is morphologi-
cally and ecologically even more deviant from the generic
diagnosis. It is already treated by some authors as a mem-
ber of Boaedon, even though no formal revision of its ge-
neric placement was yet undertaken.

This species used to comprise two subspecies: L. s. sub-
taeniatus and L. s. upembae. Both were described by Lau-
RENT (1954) who initially assigned them to the genus Abla-
bophis BOULENGER, 1893. However, before LAURENT’S
manuscript was published, LOVERIDGE (1953: 256) syn-
onymised Ablabophis with Lycodonomorphus. LAURENT
acknowledged this in the final text of the article and treated
the new species as a member of the latter. Earlier, already in
1947, he identified some of the specimens that subsequent-
ly became part of the type material of L. s. subtaeniatus as
‘Boaedon virgatus. By this name they are also mentioned in
LAURENT's earlier paper (1952: 199). The rest of the type se-
ries of L. s. subtaeniatus and all types of L. s. upembae had
been initially (in 1930) identified by bE WITTE as ‘Boaedon
lineatus’ (DE WITTE 1933: 86, 1953: 168). From the text of
LAURENTS article, it is still not clear why the new species
had to belong to Lycodonomorphus. LAURENT compares
head size and the geometry of head scales in L. subtaenia-
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tus, L. leleupi (at that time L. whytii leleupi) and L. inor-
natus (at that time a member of the genus Lamprophis).
He notices several differences from the latter, but does not
do the same with Boaedon and other Lycodonomorphus.
Instead, he notices similarities in pholidosis of L. inorna-
tus and L. whytii (that he grammatically correctly spells as
‘whytei’) and perhaps for this reason decides to place the
new species in the genus Lycodonomorphus. At the same
time, LAURENT does not consider a possibility that L. sub-
taeniatus is a Boaedon, though he mentions a number of
traits that they have in common and even emphasises their
superficial similarity.

For the first time, a close relationship of L. subtaeniatus
to Boaedon, namely to B. virgatus, was confirmed in a more
recent phylogenetic study (GREENBAUM et al. 2015). Nota-
bly, the ventral scale counts that GREENBAUM et al. give for
their specimens do not match the values provided in the
original description of L. s. upembae (3/9: 175-180/189~
197 vs. 172/175-188), but more closely agree with those of
the nominal subspecies (175-180/189-193). The authors do
not explain how they identified the newly collected spec-
imens as L. s. upembae. If the identity was just reasoned
from the collection locality, the possibility of misidentifica-
tion cannot be ruled out.

The main issue with this taxonomic decision is, how-
ever, that GREENBAUM et al. (2015) transferred only a part
of the species to a different genus, i.e., one of its subspe-
cies, and did it rather ofthand, having not formally raised
the subspecies to a full species rank. Also, BROADLEY and
COTTERILL (2004: 48), who mentioned this snake as ‘Lyco-
donomorphus upembae LAURENT, 1954 and called it “sister
species” of L. subtaeniatus, did not provide any arguments
in support of the new status. They only referred to its more
robust body form and lower ventral and subcaudal scale
counts, i.e., characters that LAURENT did not consider sig-
nificant enough for separation from L. subtaeniatus. Fur-
thermore, BROADLEY and COTTERILL borrowed from Lau-
RENT (1954) the confusing remark about the hemipenis of
this snake that is “bifurcate distally like in L. rufulus”, even
though the organ of L. rufulus itself was considered not bi-
furcate at all or anyway not as much as in Boaedon and
L. subtaeniatus. In a recent book, TRAPE (2023: 386-387)
mentions B. subtaeniatus and B. upembae again as separate
species, but provides a single account for both without any
discussion of their taxonomic relationship and explanation
of his decision to treat them both as members of Boaedon.

The molecular evidence of a closer phylogenetic rela-
tionship of L. s. upembae to Boaedon and absence of such
data for L. s. subtaeniatus cannot be automatically a reason
for taxonomic separation of one subspecies from another.
Thus, formally seen, GREENBAUM et al. just spread one spe-
cies across two genera. Meanwhile, this decision seems to
have been accepted by some authors who included upembae
in further Boaedon systematics as a species (TRAPE & ME-
DIANNIKOV 2016, HALLERMANN et al. 2020, CERfACO et al.
2021). However, CHIPPAUX and JACKSON (2019) did not fol-
low this tendency in their book and maintained both sub-
species of L. subtaeniatus in the genus Lycodonomorphus.
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To resolve this taxonomic paradox, we examined and
compared the type material of L. s. subtaeniatus and L. s.
upembae. In both subspecies, we found a number of simi-
larities with Boaedon that we summarise here.

Pupil shape. Like in Boaedon, the pupil is narrow vertically
elliptical in both, the nominate subspecies and L. s. upem-
bae (Figs 9-10). It is sub-elliptical in Lycodonomorphus s.s.
LAURENT mentions this difference in his description of
L. subtaeniatus (LAURENT 1954: 41) but does not draw any
conclusions from it.

Dorsal scales. Lycodonomorphus subtaeniatus has 21-23
rows of dorsal scales around the middle of the body. This
number is similar in many Boaedon, but is normally lower
in Lycodonomorphus s.s.: 19—21 scales. Only L. bicolor has
a higher scale count: 23-25. Apical pits are more-or-less
clearly visible on dorsal scales of the type specimens of L. s.
subtaeniatus. The microphotograph of midbody scales of
a paratype NHMUK 1953.1.5.51, shown in Figure 9, illus-
trates this. With some effort, we were also able to recog-
nise them in the type series (22 specimens) of L. s. upembae
where they are less pronounced (Fig. 10), perhaps due to
preservation issues or because they were feeble already in
live specimens. The apical pits are generally absent in Lyco-
donomorphus s.s. Although some authors (including Lau-
RENT 1954, LOVERIDGE 1958, FITZSIMONS 1962, BROADLEY
1983) mention occasionally observed apical pits in L. rufu-
lus, we did not find them in the specimens that we exam-
ined (Fig. 3).

Cranial features. The cranium in L. s. subtaeniatus is of the
Boaedon type and closely resembles that in B. virgatus and
in many members of the sister clade. The skulls of both
specimens of L. s. subtaeniatus that we examined for this
study - MRAC R.14864 (Fig. 1) and NHMUK 1953.1.5.51
(Supplementary document 5) — look almost identical with
the skulls of B. bipraeocularis GONTHER, 1888 (syntype,
NHMUK 1946.1.23.19, suppl. document 4) and B. olivaceus
(DuMERIL, 1856) (ZFMK 5405, suppl. document 4). In L. s.
upembae, parietal keels are more expressed and outline a
triangle on the dorsal surface of the parietal bone that is
reminiscent of such structure in the parietal of B. arabicus
PARKER, 1930 and B. lineatus DUMERIL, BIBRON & DUME-
RIL, 1854 (ZFMK 023366, suppl. document 4). However, the
latter has generally a more elongate braincase, mainly due
to longer nasals and frontals.

Teeth. The number of maxillary teeth in both subspecies
(19-20) is lower than in Lycodonomorphus s.s. (21-25),
but higher than in L. bicolor (18-19). The same applies to
mandibular teeth. Their number in L. subtaeniatus is as in
Boaedon (20-23) and lower than in Lycodonomorphus s.s.
(27-31). Only L. bicolor has less teeth (20) on the dentary
bone than the other members of Lycodonomorphus. The
examined specimens of L. s. subtaeniatus (holotype MRAC
R.14864 and paratype NHMUK 1953.1.5.51) have eight pala-
tine teeth. This number agrees with the usual in Boaedon

(7-8) but is lower than in Lycodonomorphus (11). In the
holotype (MRAC R.14864) and in a paratype (NHMUK
1953.1.5.51) of L. s. subtaeniatus we counted 24 pterygoid
teeth. This number corresponds to the usual number of
such teeth in Boaedon (20-25) but is significantly lower
than stated for Lycodonomorphus s.s. (30-34). However,

Figure 9. Microphotographs of the head of a paratype of Lyco-
donomorphus subtaeniatus subtaeniatus, NHMUK 1953.1.5.51, in
lateral, dorsal and ventral view, and of a fragment of the dorsum.
Note the vertically elliptical pupil and apical pits on dorsal scales
(indicated by red arrows).
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the species of Lycodonomorphus in the sister clade to L. ru-
fulus have 24-26 pterygoid teeth. We consider these mem-
bers of the genus problematic and requiring further study
(see more on this below). The anterior maxillary and man-
dibular teeth are enlarged, similarly to all Boaedon, but un-
like in Lycodonomorphus s.s., whose teeth are sub-equal.
The size difference between these and the rest of the teeth
on the maxilla is, however, much smaller than in other
Boaedon species, except for B. virgatus. Also, similarly to
B. virgatus, there is no diastema after the enlarged ante-
rior maxillary teeth according to the original description
(LAURENT 1954) and to our observations. The uCT images
of the skulls of the specimens MRAC R.14864 (Fig. 11) and
NHMUK 1953.1.5.51 of L. s. subtaeniatus confirm this. Al-
though the cranial morphology in B. bipraeocularis (syn-
type, NHMUK 1946.1.23.19, suppl. document 4) and B. oli-
vaceus (ZFMK 5405, suppl. document 4) is otherwise al-
most identical with L. s. subtaeniatus, there is a diastema
after the sixth maxillary tooth in these two species. In the
holotype of L. s. upembae, MRAC R.5201, the diastema is
absent as well (Fig. 11).

Coloration. Although coloration should not be viewed
among primary characters in generic delimitation, its gen-

eral scheme may give a useful hint. Lycodonomorphus s.s.
have uniformly brown, blackish or greyish dorsal colour,
without any pattern. The majority of currently recognised
Boaedon members have longitudinal bands on the head
and often also on the body. The coloration of L. s. subtae-
niatus is clearly of the Boaedon type, resembling many
Central and Western African species, such as B. virgatus,
B. littoralis, B. fradei, etc. In both subspecies, canthal, su-
pralabial and temporal bands that are similar to such in
the majority of Boaedon species are clearly visible. In L. s.
upembae they are less distinct and barely reach behind the
temporal scales. In L. s. subtaeniatus these bands are with
sharper contours and even continue behind the head, as
faint lateral stripes on the anterior of the body.

General form and appearance. Lycodonomorphus s.s. have
comparatively long bodies, markedly longer than in their
closest relatives — Alopecion, Boaedon, Lamprophis (TTUTEN-
KO et al. 2022). The body in both subspecies of L. subtae-
niatus is rather short (LAURENT 1954), thus closer resem-
bling that of a Boaedon than of a Lycodonomorphus s.s. The
head is broader posteriorly and has, similarly to a Boaedon,
a rather trapezoidal shape, compared to more oval heads of
Lycodonomorphus. Among Lycodonomorphus s.s. However,

Figure 10. The head (lateral, ventral and dorsal aspects) and of dorsal scales of the holotype of Lycodonomorphus subtaeniatus upembae
(MRAC R.5201). Note apical pits barely visible as pairs of spots on the dorsal scales (indicated by red arrows). Courtesy of MRAC.
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the head of L. subtaeniatus appears slightly shorter than in
B. lineatus and significantly shorter than in B. fuliginosus.
The main cause may be the nasal bones which we found
shorter in the skulls of L. subtaeniatus (compare Fig. 11 and
images in suppl. document 5). In B. upembae these bones
seem to be even shorter than in L. subtaeniatus. This makes
the braincase also shorter than in B. virgatus.

With regard to the aforementioned phenotypic similari-
ties we transfer Lycodonomorphus subtaeniatus LAURENT,

1954 here to the genus Boaedon as Boaedon subtaeniatus
(LAURENT, 1954). Since the morphologically similar L. s.
upembae was shown by GREENBAUM et al. (2015) to be a sis-
ter clade to B. virgatus, the species B. subtaeniatus should
preliminarily occupy the same position in the phylogeny of
the genus. Some other morphologically similar specimens
collected at the same localities as the types of L. subtaenia-
tus and housed in the MRAC under the name ‘Boaedon
lineatus’ may be conspecific with the latter.

Figure 11. Micro-CT images of the skulls of the holotype specimens of Lycodonomorphus subtaeniatus subtaeniatus, MRAC R.14864 (A)
and L. subtaeniatus upembae, MRAC R.5201 (B), and of a topotypic specimen of Boaedon virgatus, ZFMK 75117 (C). Images A-B
are courtesy of MRAC.
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Final remarks

After L. subtaeniatus and L. inornatus are removed from
Lycodonomorphus, this genus can be diagnosed by the fol-
lowing combination of characters (adopted with emenda-
tions from BOGERT 1940, LOVERIDGE 1958, FITZSIMONS
1962, TIUTENKO et al. 2022). Body cylindrical, elongate;
dorsal scales smooth, in 19-21 rows around midbody; ven-
trals rounded; anal entire; tail moderately long and taper-
ing; subcaudals paired; head oval or slightly trapezoidal,
a little broader than neck; eye of moderate size with ver-
tically sub-elliptical pupil capable of shrinking to a dot
in strong light; maxillary teeth small, subequal, 20-25 in
number, no diastemata; mandibular teeth subequal; incon-
spicuous groove on either side of the head, between upper
labials and lateral head shield; hemipenis not bifurcate or
very shallowly bifurcate.

Such external morphological characters, usually men-
tioned in diagnoses of these genera and their members, as
the numbers of temporals (1 + 2), preoculars (one), supra-
labials (eight, with the fourth and the fifth bordering the
orbit) and infralabials (eight, with the first four in contact
with the anterior chin shield) are not useful because they
are common for Boaedontini. Ventral and subcaudal plate
counts are not useful as well due to their large range in Ly-
codonomorphus and variation within Boaedontini genera,
especially Boaedon.

FrrzSimons (1962) mentioned also pterygoid teeth that
are subequal, numerous, 30-34 in number. Among five spe-
cies that we analysed, we observed this, however, only in
L. rufulus and L. leleupi, but not in L. bicolor, L. laevissimus,
and L. whytii that had 24-26 pterygoid teeth. Also, we found
in all examined Lycodonomorphus that the pterygoid teeth
are larger anteriorly and gradually decrease in size poste-
riorly. We therefore remove this character from the genus
diagnosis, but consider it important for future taxonomic
work that may result in recognition of further groupings.

Enlarged anterior teeth, both mandibular and maxillary,
or just the first, seem to be ancestral to this tribe. They are
present in Pseudoboodon, Boaedon, Bofa, Bothrolycus, Alo-
pecion and gradually disappear in more recently diverged
clades. In Bothrophthalmus and Elaiophis gen. n. only man-
dibular teeth are significantly larger anteriorly, and in Lyco-
donomorphus all teeth are subequal. In the clade Alopecion-
Lamprophis the first genus has enlarged teeth in both jaws,
whereas in the second only mandibular teeth are strong-
ly enlarged. The common ancestor of Boaedon and of the
clade Alopecion-Elaiophis-Lamprophis-Lycodonomorphus
is thus likely to have had enlarged anterior maxillary and
mandibular teeth.

Since there are otherwise no snake genera with mixed
pupil shapes, we consider it among the most useful syn-
apomorphies for genera delimitation in this family. The
pupil shape must have evolved at least three times in
Lamprophiidae. The ancestral state of it is a uniformly cir-
cular pupil, as found in Psammophiinae, Atractaspidinae,
Pseudaspidinae, as well as in Elapidae - the sister group
to Lamprophiidae. In both tribes of Lamprophiinae, three
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states of this character occur: circle, wide oval (also called
‘sub-elliptical’ or ‘sub-circular’), and narrow oval (also re-
ferred to as ‘vertically elliptical” or just ‘elliptical’). The cir-
cular pupil remains so at all light conditions, whereas the
sub-elliptical one may appear as a circle in low light and
become a dot when the light is strong, being capable of
shrinking and expanding both vertically and horizontally.
The vertically elliptical pupil seems not to be able to shrink
or to expand as much vertically. It becomes a wide oval in
low and a narrow vertical slit in strong light while its height
seems to remain more-or-less constant. In Boaedontini,
the pupil of this type is characteristic for Boaedon and Alo-
pecion. The pupil is circular in Bofa and Bothrolycus. The
common ancestor of this and of its sister clade comprising
Alopecion, Boaedon, Lamprophis, Lycodonomorphus and
the new genus described here, must have had circular pu-
pils, too, that it inherited from the common ancestor with
its sister - Pseudoboodon. That the pupil is circular in some
(evolutionary older) members of Pseudoboodon and sub-
elliptical in others indicates that this genus requires our
attention in a future taxonomic study. Generally, it seems
that a sub-elliptical pupil is a more advanced trait that is
found in more recently diverged Boaedontini genera: Lam-
prophis, Lycodonomorphus, Elaiophis gen. n., as well as in
Bothrophthalmus and the more advanced species of Pseu-
doboodon. Snakes having it are usually crepuscular (pers.
obs. in Pseudoboodon).

The evolution of the apical pits on dorsal scales in Boae-
dontini seems to coincide with that of the eye pupil. The
pits are absent in genera whose members have circular pu-
pils, and are likely to have emerged in the common ances-
tor of Alopecion-Elaiophis-Lamprophis-Lycodonomorphus
and Boaedon clades along with the vertically elliptical pu-
pil. They are consistently present and well visible in Boae-
don — nocturnal, terrestrial snakes with vertically elliptical
pupils — and gradually disappear in the sister clade whose
members (except Alopecion) have sub-elliptical pupils. Al-
though apical pits are generally absent in Lycodonomor-
phus, some authors mentioned them as occasionally oc-
curring in L. rufulus (LOVERIDGE 1958, FITZSIMONS 1962)
and in L. whytii (RASMUSSEN 2004). In the examined adult
specimens of Lycodonomorphus (including L. rufulus) we
did not notice any signs of apical pits, but found them,
quite well recognisable, in all, even long preserved, speci-
mens of Boaedon. In a comment about a similar case of
Lamprophis aurora, where apical pits also were only some-
times observed, BROADLEY (1969) suggested that they may
be easier noticeable in live or freshly preserved specimens.
We had no access to such material during this study and
could not verify this assumption. However, in high-qual-
ity and high-resolution live photographs of various speci-
mens of Lycodonomorphus rufulus and Lamprophis aurora
we did not find any signs of apical pits, although they were
quite clearly visible in similar images of Boaedon.

The range of the genus Lycodonomorphus is now limited
to the southeast of the continent - to the Great Rift Valley
lakes south of the equator, and to South Africa. All members
of the genus are more-or-less associated with waterbodies,
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preying predominantly on fish and amphibians. Currently
the genus includes seven species: L. bicolor, L. laevissimus,
L. leleupi, L. mlanjensis, L. obscuriventris, L. rufulus, and
L. whytii. Among them we consider only L. rufulus a Lyco-
donomorphus sensu stricto. We tentatively retain L. bicolor
in Lycodonomorphus sensu lato, till its final generic affilia-
tion is clarified. Being ecologically similar, this snake dif-
fers from Lycodonomorphus s.s. by a number of characters,
such as much higher dorsal scale count (23-25); only the
4™ supralabial bordering the orbit; lower numbers of max-
illary (18-19) and mandibular (19-20) teeth; circular pu-
pil. The definite decision about the taxonomic placement
of L. bicolor requires a phylogenetic study with use of mo-
lecular data comparable to already available for other spe-
cies. If such a study would prove that this species should
belong to a separate genus, the name Glypholycus will have
to be revived for L. bicolor and presumably related ‘semi-
aquatic’ species (L. laevissimus, L. leleupi, L. mlanjensis,
L. whytii) from the synonymy of Lycodonomorphus. Lyco-
donomorphus obscuriventris appears to be a special case that
may warrant a separate treatment but we do not discuss it
here in detail due to a lack of information about this species.

Lycodonomorphus rufulus represents one of more re-
cently diverged clades of Boaedontini (Fig. 2). KEATES et al.
(2022) noted deep divergence in this species that may indi-
cate a more intensive evolution and cryptic speciation of this
genus in South Africa. This may explain also some variation
in hemipenial morphology observed in these snakes (W.
CoONRADIE pers. com.). Overall, Lycodonomorphus is char-
acterised by unusually large interspecific distances, but in-
troduction of further systematic groupings does not appear
productive for now. On the other hand, a question about va-
lidity of some species in this genus remains relevant. Three
poorly studied species — L. leleupi, L. mlanjensis, L. whytii -
are still distinguished mainly on a basis of coloration. Their
external morphological characters overlap (Tab. 1). Moreo-
ver, we found the skulls of the type specimens of L. leleupi
and L whytii (Figs 6.1, 6.2) almost identical, and noticed only
small differences in the number of teeth (Tab. 1). Unfortu-
nately, we did not study the skull of L. mlanjensis yet, but ex-
pect also it to be similar, given the external similarity of the
head. Considering that these three snakes have similar ecol-
ogy, and their distribution areas are likely to overlap, they
may indeed belong to a single species — L. whytii.

The herpetofauna of the Republic of South Africa has
over 200 endemic or nearly-endemic species of reptiles
(BATES et al. 2014, TOLLEY et al. 2023). These include all
Lamprophis and three species of Lycodonomorphus. That
three Boaedontini genera, i.e., a third of the tribe content -
Alopecion, Elaiophis and Lamprophis — are endemic to this
comparatively small region also agrees with the general
pattern of South African endemism. This region is home
of an extraordinary diversity of endemic genera, both of
amphibians and reptiles, as well as of other animals and
plants (SANBI 2024). Among 114 reptile genera recorded
from South Africa (TOLLEY et al. 2023) twelve are endemic.
Eight of these genera are monotypic. It is hence not unu-
sual that the three South African Boaedontini genera are

‘small; of which two are currently monotypic and one con-
tain only three members.

The recognition of smaller genera in Boaedontini fol-
lows the current tendency in herpetological systematics.
Instead of attempts to establish fewer, but speciose, genera,
as it was a more common practice in the 20 century, today
large genera are more usually being split into smaller gen-
era, based on a few clear synapomorphies combined with
genetic distance and phylogenetic relationship of the mem-
bers. This is done through resurrection of the genera that
were synonymised in the past or through introduction of
new genera, and generally results in a more robust and fu-
ture-proof taxonomy. The genus Lycodonomorphus still re-
quires attention of taxonomists, as it contains species with
uncertain taxonomic position, such as L. bicolor, L. lae-
vissimus, L. leleupi, L. mlanjensis, L. obscuriventris, and
L. whytii, and in this sense has to be viewed as sensu lato.
We are of the opinion that these species can be recognised
as one or two groups separate from Lycodonomorphus s.s.
Whether these should become genera or subgenera, would
depend on the level of morphological and other difference
that future studies may reveal. Depending on criteria ap-
plied, an introduction of subgenera may result in another
revision of supraspecific affinities in this family. In the ab-
sence of such criteria, we here refrain from use of subgen-
era and from any recommendations regarding it, and ad-
here to the ‘traditional’ taxonomic category of genus.

The tribe Boaedontini now contains nine genera that
can be distinguished by morphological characters accord-
ing to the following key.

Key to the genera of Boaedontini

1) A pit present on the 4" and 5" supralabial scales .........

...................................................................... Pseudoboodon
1’)No pits on supralabial scales present .........c.ccccvceueennes 2
2) Anterior mandibular teeth enlarged .........ccccccceueeuunnnes 3
2’)No enlarged mandibular teeth present .........ccccooeuueee. 4
3) Dorsal scales feebly keeled .................. Bothrophthalmus
3’)Dorsal scales not keeled ........ccooevevevveeieieeeeieeeeennee 5

4) Pupil sub-elliptic, shrinking to a dot in strong light .....
........................................ Lycodonomorphus sensu stricto

4’)Pupil circular, shrinking to a dot in strong light ..........
............................................. Lycodonomorphus sensu lato

5) Pupil circular ..o 6
5’) Pupil not circular .......coccvcveeenceneeenerneeeenennceeeneerenenne 7
6) Conspicuous groove on the loreal scale .... Bothrolycus
6’)No grooves on head scales .........cccveveeunerercrnernenne Bofa
7) Pupil sub-elliptical, remaining oval in strong light ... 8

7’)Pupil elliptical, shrinking to a narrow vertical slit in
Strong Lght ..c.cceeieccecccceee e 9
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8) Maxillary teeth 12-17, anteriorly slightly enlarged

........................................................................... Lamprophis
8’) Maxillary teeth 22-23, anteriorly not enlarged

................................................................................ Elaiophis
9) Dorsal scales with two apical pits .......cc.ccveuenee Boaedon
9’)No pits on dorsal scales present ..........c......... Alopecion
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