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New distributional data and genetic variation of Panaspis breviceps
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In the central Congolian lowland forests we discovered for the first time Panaspis breviceps, a rarely found scincid
lizard from the Central African riparian forests. Given that the Central African forests exhibit heterogeneity in the
distribution of environmental characteristics and forms distinct ecoregions, the question arises as to how this
newly discovered population compares with other populations in Central Africa and particularly in the Congolian
lowland forests. We reviewed the distribution records of this species and examined and compared new and
available genetic data (mitochondrial DNA). Maximum likelihood phylogenetic analysis revealed the existence of
two evolutionary lineages differing by 2.0% in 16S rRNA. One lineage occurs in and around the southern Cameroon
Highlands, but its distribution southwards is poorly documented. The other lineage includes the western, central
and eastern populations of the Congo Basin, suggesting certain biogeographic connectivity across the Congolian
forests. These results support the hypothesis of limited biogeographic barriers to the distribution of lizards in the
Congolian lowland forests, but this remains to be tested using additional independent markers, denser sampling
and multiple species.
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The subfamily Eugongylinae (sometimes treated as a full
family; Hedges 2014) of the skink family Scincidae are
lizards distributed almost worldwide, except in the Americas
and polar regions. The subfamily has the largest radiation
in Australasia, whereas only five genera are present in
Africa: Cophoscincopus, Cryptoblepharus, Lacertaspis,
Leptosiaphos, and Panaspis (Uetz et al. 2021). The genus
Panaspis Cope, 1868 (type species: P. cabindae (Bocage,
1866)) has had a turbulent taxonomic history (e.g., Mittleman
1952; Fuhn 1969 1972; Perret 1973, 1975; Schmitz et
al. 2005). Since the last molecular phylogenetic revision
(Medina et al. 2016), this genus also contains the formerly
separate genus Afroablepharus and, following several recent
descriptions of new species, now contains 21 species (Uetz
et al. 2021). They inhabit habitats ranging from dry savannas
and high mountains to lowland rainforests throughout most of
sub-Saharan Africa, with most species being semi-fossorial
(Medina et al. 2016; Uetz et al. 2021).
Panaspis breviceps (Peters, 1873) is the most
phylogenetically divergent species within the genus (Medina
et al. 2016). It is also distinguished by its overall rather

robust body habitus, as it is not semi-fossorial, but ground
dwelling, with a body shape rather resembling sympatric
Trachylepis skinks from another subfamily (Mabuyinae)
than most other Panaspis species. It is therefore possible
that this species will be removed from the genus Panaspis
in the future (Medina et al. 2016). Panaspis breviceps is
encountered relatively rarely and therefore few specimens
are available in museum collections. The species was
described primarily on the basis of a specimen from ‘Gabon’
(stored in the Natural History Museum, Berlin, ZMB 6303;
Peters 1873), however Bauer et al. (2003) discussed
that the ZMB 8017 specimens from ‘Cameruns’ (area
around Limbe, Cameroon) are also part of the type series.
Three possible additional syntypes are listed by Fuhn
(1972) from the Natural History Museum, London (BMNH
1902.11.12.9–11). However, it is unlikely that these three
specimens represent a part of the type material as the
given details [‘Benito River, Gabon’ (= Equatorial Guinea);
Fuhn 1972] do not correspond to the original information
given on the type material: one specimen from Gabon
and unspecified number of specimens from ‘Cameruns’
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(Peters 1873). Some nominal taxa are currently considered
synonyms of this species (Ceríaco et al. 2020). Panaspis
breviceps can be identified by a unique combination of the
following diagnostic features (Schmidt 1919; Fuhn 1972;
Perret 1973): robust body shape (‘mabuyiform’); snout-vent
length 50–68 mm; laterally compressed tail (presumed
aquatic adaptation; Perret 1973) 1.5× (1.3–1.7×) longer
than the body; limbs well developed, overlapping widely
when folded; toes and fingers short and stout; dorsal
scales smooth; 31–38 scales around the midbody [original
description (Peters 1873) gives 56–57 scales, in error,
probably a mistyping for 36–37 (Boulenger 1906; Fuhn
1972)]; supranasals present; 5th supralabial below the eye;
lower eyelid with a transparent disc; greenish to reddish
brown background colour; dorsal pattern composed of dark
brown dots arranged in two longitudinal rows, each dark dot
followed by a light dot of a similar size; throat and chin with
dark lines among scales; sexual dichromatism: males with
dark blue-grey throat and sides of head and anterior parts
of flanks with light mottling, females with lighter throat and
a broad dark brown lateral band, bordered inferiorly by a
white stripe, on each side of the body (Figure 1).
Panaspis breviceps inhabits Central African rainforests
at low and middle elevations, where it has usually been
recorded near swamps or in riparian forests along
watercourses (Chirio and LeBreton 2007; Pauwels and
Vande weghe 2008; Trape et al. 2012). This diurnal
species dwells mostly on the ground, searching for insect
and spider prey among pebbles on watercourse banks, in
forest leaf-litter, on low branches (Chirio and LeBreton 2007;
Pauwels and Vande weghe 2008) or sandy riverbanks (own
field observation). To escape, individuals often disappear
into the leaf-litter, but do not hesitate to dive into streams
(Pauwels and Vande weghe 2008; AL Lokasola, University of
Kisangani, pers. obs.) demonstrating partial adaptation to the
aquatic environment (the laterally compressed tail might be
an aquatic adaptation). Perret (1973) stated that females lay
two or sometimes three elongated eggs of 11 mm in lenght.
Otherwise, the ecology of this species is not well known.
Similarly, the distribution of P. breviceps is also not well
known. In their global analysis of nearly all reptiles, Roll
et al. (2017) estimated the range of P. breviceps from
south-eastern Nigeria, through Cameroon, Gabon, and
into the western Democratic Republic of the Congo (DRC),
with isolated records in north-western Angola (for details
on Angolan records, see Marques et al. 2018; Ceríaco et
al. 2020), as well as in the Republic of the Congo, southern
Central African Republic, and the north-western DRC,
north of the Congo River (Figure 2). Interestingly, there is
a recent record from Guinea in West Africa, documented
by photographs in an online database (Uetz et al. 2021;
author of record: L Chirio). If this finding were confirmed by
additional records, it would represent a substantial westward
extension of the known geographic range by more than 2 000
km. For the time being, however, we consider P. breviceps
to be a Central African faunistic element, in accordance with
Trape et al. (2012). The range map from Roll et al. (2017;
extracted from supplementary information; see Figure 2) did
not include records from Equatorial Guinea (continental part:
Benito River, Fuhn 1972; Bioko Island, formerly Fernando
Po, Mertens 1965) and the eastern DRC (Ituri Forest, Medje,
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Figure 1: Panaspis breviceps (female, CSB:Herp:YOKO34)
collected in the Yoko Forest Reserve on the left bank of the Congo
River, along the Mukonoka stream, in the northeastern part of the
central Congolian lowland forests. Morphology agrees with the
original description of the species. (a) dorsal view, (b) lateral view,
(c) habitat. Photos: Albert L Lokasola

Schmidt 1919; South Kivu, Byonga, Medina et al. 2016). This
distribution map did not show the range as extending south
of the Congo River and, apart from isolated records from
Angola, there are no occurrence records south of the Congo
River. Despite this, it is possible that the species occurs
throughout the Congolian forests, as hypothesised by Fuhn
(1972). The northern and especially central areas of the
Congo Basin are formed by vast lowland rainforests. These
Congolian forests are categorised into several ecoregions,
most importantly the north-western, north-eastern and
central Congolian lowland forests, with the Congo River
representing a certain biogeographic barrier (Burgess
et al. 2004; Dinerstein et al. 2017; Van de Perre et al. 2019).
However, Schmidt (1919) hypothesised that there are
only limited geographical barriers in the Congolian forests
that pose significant obstacles to the dispersal of terrestrial
animals, given the supposed widespread distribution of
many species. This assumption about the biogeographic
continuity of the Congolian lowland forests may vary by
animal group, which can nowadays be tested using a
phylogeographic approach (e.g., Mizerovská et al. 2019).
In this study, we present new data on the distribution of
P. breviceps, including the first records from the central
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Figure 2: Phylogenetic tree, sampling and distribution of Panaspis breviceps in Central Africa, except for isolated records from Angola.
The green shading on the background corresponds to the distribution of forests, and the yellow line indicates the Congo Basin. The orange
shading corresponds to the range as estimated by Roll et al. (2017), whereas the black line shows the range approximated based on new
and published records. The question mark denotes an area in the central Congolian lowland forests where the species may occur. On the
left, maximum likelihood phylogenetic tree with bootstrap support values. Yellow and red circles represent molecular samples corresponding
to the Congo and Cameroon Clades, respectively. Photo: Female from the Bakossi Mts., Cameroon (NMP-P6V 74651), by Václav Gvoždík

Congolian lowland forests. Furthermore, we compare new
and available genetic data in a phylogeographic framework
to test whether genetic structure reflects ecoregional
partitioning and/or riverine barriers.
Herpetofaunal surveys emphasizing the lizard fauna were
conducted in the north-eastern and central Congolian lowland
forests ecoregions, precisely the Itimbiri (north-eastern
ecoregion), the Lomami-Lualaba (central ecoregion), and the
Maringa-Lopori-Wamba (central ecoregion) landscapes in
the Bas-Uélé, Tshopo, and Tshuapa Provinces, Democratic
Republic of the Congo (surveys led by ALL). Elevational
range was from 350 to 600 m asl. These inventoried areas
were mostly out of the known range of P. breviceps (sensu
Roll et al. 2017). Additional data were gained from the
known range of P. breviceps in Gabon (north-western
Congolian lowland forests; collected by MJ) and Cameroon
(Cross-Sanaga-Bioko coastal forests; collected by VG).
All observations of P. breviceps within the surveyed areas
were recorded. Our distribution records were supplemented
by an additional record (Bas-Uélé province) based on
the only specimen of this species from DRC stored in the
Museum for Central Africa (RMCA), Tervuren, Belgium.
Two additional DRC distribution records (Haut-Uélé and
South Kivu provinces) were taken from literature (Schmidt
1919; Medina et al. 2016). Comparative genetic data
were retrieved from GenBank (Schmitz et al. 2005; Medina
et al. 2016; Portik et al. 2016; Allen et al. 2017). See Table 1
for the sample information.
Tissue samples were taken from voucher specimens,
fixed in 96% ethanol and deposited in laboratories of
the Biodiversity Surveillance Center of the University of
Kisangani and the Studenec Research Facility of the
Institute of Vertebrate Biology of the Czech Academy
of Sciences. DNA was extracted using various spin

column-based commercial kits following manufacturers’
protocols. A fragment of the mitochondrial 16S rRNA gene
(16S) was targeted. The primers 16SL1 and 16SH1 were
taken from Palumbi et al. (1991) and one was slightly
modified in the same manner as given in Gvoždík et al.
(2020), using the same PCR protocol. The 16S marker has
been shown to be useful in identifying phylogeographic
and phylogenetic patterns in the genus Panaspis (Schmitz
et al. 2005; Jesus et al. 2007; Medina et al. 2016;
Ceríaco et al. 2020). However, we acknowledge that the
use of a single maternally inherited marker has known
limitations (e.g., Toews and Brelsford 2012) and can only
serve for preliminary studies. Nucleotide sequences of
specimens from Yoko on the left bank of the Congo River
(central forests), Masako on the right bank of the Congo
River (north-eastern forests), north-eastern Gabon, and
southwestern Cameroon (Bakossi Mts.) were trimmed
for primer regions and low-quality ends resulting in 490
bp-long sequences. [Note: Left and right banks refer to the
perspective of the observer looking downstream; the main
flow direction of the Congo River is from east to west.] They
were supplemented by available homologous sequences
from GenBank, originating from South Kivu (north-eastern
forests) and from forests around the southern Cameroon
Highlands outside the Congo Basin (Table 1). Panaspis
togoensis, which is the most-closely related taxon (Schmitz
et al. 2005; Jesus et al. 2007; Medina et al. 2016; Ceríaco
et al. 2020), was used as the outgroup. All sequences were
aligned in Geneious v8.1 (https://www.geneious.com) using
the MAFFT v7 (Katoh and Standley 2013) alignment tool
with default settings. We constructed a maximum likelihood
(ML) phylogenetic inference using RAxML-NG v0.9 (Kozlov
et al. 2019) with the best-fit substitution model (GTR+G),
as identified by jModelTest v2.1 (Darriba et al. 2012).

Tree tip-labels
(Figure 2)
vg09-316
AY308287
AY308288
KU236786
KU236787
KX671765
KY683582
YOKO34
YOKO35
–
–
–
–
–
–
FS983
–
–
–
–
–
KU236717
GA045
P. togoensis

NMP-P6V 74651
voucher not collected
ZFMK 75380
ZFMK 87662
ZFMK 87663
CAS 256855
CAS 249945
CSB:Herp:YOKO34
CSB:Herp:YOKO35
CSB:Herp:FS621
CSB:Herp:FS634
CSB:Herp:FS639
CSB:Herp:FS710
CSB:Herp:FS508
CSB:Herp:FS552
CSB:Herp:FS983
CSB:Herp:DSI43
CSB:Herp:DSI44
CSB:Herp:DSI80
RMCA R.11065
AMNH R-11197–11200
UTEP 21176
NMP-P6V 75493
TCWC 94519

Collection No.
Cameroon
Cameroon
Cameroon
Cameroon
Cameroon
Cameroon
Cameroon
DR Congo
DR Congo
DR Congo
DR Congo
DR Congo
DR Congo
DR Congo
DR Congo
DR Congo
DR Congo
DR Congo
DR Congo
DR Congo
DR Congo
DR Congo
Gabon
Benin

Country
Bakossi Mts., South-West
Mt. Kupe, South-West
Mt. Nlonako, Littoral
Mawne, South-West
Mawne, South-West
Manjo, Littoral
Melong, Littoral
Yoko, Tshopo
Yoko, Tshopo
Yoko, Tshopo
Yoko, Tshopo
Yoko, Tshopo
Yoko, Tshopo
Lobolo, Tshopo
Lobolo, Tshopo
Masako, Tshopo
Banalia, Tshopo
Banalia, Tshopo
Rubi-Tele, Bas-Uélé
Bambesa, Bas-Uélé
Medje, Haut-Uélé
Byonga, South Kivu
Sassamongo, Ogooué-Ivindo
W National Park, Alibori

Locality, Region
4°59′ N
4°50′ N
4°55′ N
5°58′ N
5°58′ N
4°52′ N
5°05′ N
0°18′ N
0°18′ N
0°18′ N
0°18′ N
0°18′ N
0°18′ N
0°55′ N
0°55′ N
0°37′ N
1°34′ N
1°34′ N
2°19′ N
3°22′ N
2°25′ N
3°21′ S
0°50′ N

Latitude
9°37′ E
9°41′ E
9°59′ E
9°22′ E
9°22′ E
9°49′ E
9°57′ E
25°17′ E
25°17′ E
25°17′ E
25°17′ E
25°17′ E
25°17′ E
23°27′ E
23°27′ E
25°16′ E
25°20′ E
25°20′ E
24°59′ E
25°44′ E
27°30′ E
28°07′ E
13°28′ E

Longitude
Cameroon
Cameroon
Cameroon
Cameroon
Cameroon
Cameroon
Cameroon
Congo
Congo
–
–
–
–
–
–
Congo
–
–
–
–
–
Congo
Congo
outgroup

Clade

This study
Schmitz et al. (2005)
Schmitz et al. (2005)
Medina et al. (2016)
Medina et al. (2016)
Portik et al. (2016)
Allen et al. (2017)
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
This study
Schmidt (1919)
Medina et al. (2016)
This study
Medina et al. (2016)

Reference

DNA
(GenBank)
OL457695
AY308287
AY308288
KU236786
KU236787
KX671765
KY683582
OL457698
OL457699
–
–
–
–
–
–
OL457696
–
–
–
–
–
KU236717
OL457697
KU236756

Table 1: Newly collected material (bold), analysed DNA sequences (yellow and red dots in Figure 2), and material used only for distribution data (white dots in Figure 2) of Panaspis
breviceps. Details of the outgroup, P. togoensis, are also given. Museum abbreviations follow Sabaj (2020), and CSB:Herp stands for the herpetological collection at the Biodiversity
Monitoring Center (Centre de Surveillance de la Biodiversité) of the University of Kisangani, DRC
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Table 2: Genetic distances, uncorrected p-distances in percentages based on a fragment
of the mitochondrial 16S rRNA gene averaged among and within lineages

Cameroon clade
Congo clade, DR Congo
Congo clade, Gabon
P. togoensis

Cameroon
0.1
2.0
2.0
6.7

Support values for nodes were obtained by performing
1 000 bootstrap pseudoreplicates. Mean uncorrected
p-distances based on 16S using pairwise deletions of
missing data [sequences taken from Medina et al. (2016)
contained some missing positions, likely due to uploading
sequences to GenBank edited for problematically-aligned
regions] were calculated by MEGA X v10.1 (Kumar et al.
2018) to assess the level of genetic divergence among
and within inferred evolutionary lineages. New sequences
have been deposited into GenBank (Accession numbers:
OL457695–OL457699).
Our herpetofaunal surveys in the north-eastern and
central Congolian lowland forests ecoregions and review
of museum material (RMCA) confirmed the occurrence
of P. breviceps in the north-eastern forests and provided
the first records of the species from the central forests
(Figure 1). Four new localities were identified in the
north-eastern forests (north to south: Bambesa, Rubi-Tele,
Banalia, Masako), details in Table 1. Two localities from the
central forests (east to west: Yoko, Lobolo) are both in the
northeast of the central Congolian forests, relatively near
the Congo River. This means that the Tshuapa Province
and a majority of the Maringa-Lopori-Wamba landscape
have remained without records of P. breviceps, despite
intensive surveys. It is therefore still unclear how far from
the north-eastern end of the wide arc formed by the Congo
River towards the central forests this species occurs.
The ML phylogenetic tree inferred two main clades, both
highly supported (Figure 2). One comprises specimens
from the Cross-Sanaga-Bioko coastal forests in or near the
southern Cameroon Highlands, north of the Sanaga River,
named hereafter the Cameroon Clade. The second clade
comprises all the remaining specimens from the north-western
Congolian forests (NE Gabon), through the central Congolian
(Yoko) to the north-eastern Congolian (Masako and South
Kivu) forests, named hereafter the Congo Clade. The
Cameroon and Congo Clades diverge by 2.0% in 16S, a
genetic distance more than 3× smaller than the distance to
the nearest species, P. togoensis (see Medina et al. 2016 for
a more complete picture of the phylogeny of Panaspis). All
the investigated Congolian specimens, from both the central
and north-eastern forests, share the same haplotype, whereas
the Gabonese specimen bears a haplotype 0.4% divergent
from the Congolian one. A summary of the averaged genetic
distances among and within the evolutionary lineages of
P. breviceps and distances to the outgroup is given in Table 2.
Two of our new records are from the vicinity of the
Congo River, but located on different sides of the river
in the north-eastern forests (Masako; right bank) and
central forests (Yoko; left bank), respectively. The Congo
River here represents a biogeographic barrier for some

DR Congo

Gabon

P. togoensis

0.0
0.4
6.4

n.a.
6.5

n.a.

vertebrates, e.g. forest-dwelling rodents (Praomys) or
some passerine birds (Kennis et al. 2011; Voelker et
al. 2013; Mizerovská et al. 2019), but this pattern was
found taxon dependent. In P. breviceps, we found the
same 16S mitochondrial haplotype on both riversides
(Figure 2). Contrary to the ecoregional divisions, both
banks belong to the same bioclimatic category (Sayre et
al. 2013), and moreover the Congo River is relatively
narrow here (only about 500 m wide in some places).
Accordingly, the Congo River near Kisangani does not
seem to represent a strong biogeographic barrier for this
riparian species. When compared with the distributions
of other vertebrates, it appears that the distribution of
P. breviceps in this area may be similar to, for example, the
distribution of okapi, which only enters the central forests
in the east (Stanton et al. 2014). This may indicate some
common biogeographic pattern in vertebrate distribution,
with dispersal into the central forests occurring from the
northeast, where the Congo River is narrower.
The same haplotype found in Masako/Yoko was also
detected at the Byonga site within the north-eastern
lowland forests near the Albertine Rift (Medina et al.
2016), more than 500 km to the south-east. Another
sample from far west (about 1 300 km from Masako/
Yoko) from the north-western Congolian forests in
north-eastern Gabon carried a different haplotype, but
relatively closely related, belonging to the same Congo
Clade (Figure 2, Table 2). This finding indicates certain
level of biogeographic connectivity across the Congolian
rainforests, at least in areas east, north, and west of the
Congo River. These biogeographic links, detectable from
mitochondrial DNA, have also been documented in another
group of vertebrates associated with water, the frogs (Bell
et al. 2017; Leaché et al. 2019; Jaynes et al. 2021).
The second relatively divergent clade of P. breviceps,
Cameroon Clade, was found only in Cameroon (although
it is presumably also found in neighbouring Nigeria), north
of the Sanaga River, around the southern Cameroon
Volcanic Line, within the Cross-Sanaga-Bioko coastal
forests (sensu Burgess et al. 2004; Dinerstein et al. 2017).
Whether this evolutionary lineage also occurs on Bioko
Island is not currently known, although it is very likely
given that there is only a shallow sea between Cameroon
and Bioko Island (Measey et al. 2007; Bell et al. 2017).
A similar biogeographic relationship has been found in
other groups (Evans et al. 2015; Bell et al. 2017; Charles
et al. 2018; Leaché et al. 2019; Jaynes et al. 2021). At
present, the southern limit of the Cameroon Clade’s
distribution is unknown, whether its range extends south of
the Sanaga River along the Atlantic coast (such as in the
reed frog Hyperolius tuberculatus, Bell et al. 2017; or the
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tree frog Leptopelis rufus, Jaynes et al. 2021), or whether
it is restricted to the Cross-Sanaga-Bioko forests, the latter
possibly a more common scenario in small vertebrates, e.g.
Charles et al. 2018; Leaché et al. 2019; Jaynes et al. 2021
(Leptopelis millsoni).
In conclusion, the range of P. breviceps is larger than
previously thought, extending into the north-eastern Congolian
lowland forests, including the Albertine Rift region, and at least
into the north-eastern part of the central Congolian lowland
forests. It remains to be clarified how far into the central
Congolian forests P. breviceps occurs. Genetic structure
suggests east-west connectivity of Congolian populations
or a relatively young divergence, supporting the hypothesis
of limited biogeographic barriers to the distribution of lizards
living in the Congolian lowland rainforests. However, this
hypothesis remains to be tested using additional independent
molecular markers, denser sampling across the Congolian
lowland forests, and a comparative phylogeographic
approach using multiple species.
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