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Abstract. We reevaluate the recent species description of Holaspis ngalangi from Angola by PARRINHA et al. (2025), which
was based solely on variable morphological characters, through comparative analysis of specimens across the genus’
range, including material previously examined but not reported by the original authors. Our analysis demonstrates that
the proposed diagnostic traits of this species (precloacal scale morphology and ventral scale arrangement) are hyper-
variable within both H. guentheri and H. laevis, showing neither biogeographic nor morphological consistency. Notably,
specimens from Angola’s Dundo Museum, though examined by PARRINHA et al. (2025), were omitted from their analy-
sis despite exhibiting the same variable characteristics, strongly indicating these represent intraspecific variation rather
than diagnostic species-lineage features. Consequently, we formally place Holaspis ngalangi PARRINHA, MARQUES, GON-
GALVES, TUITENKO, BAUER & CERIACO, 2025 as a junior synonym of Holaspis guentheri GRAY, 1863, representing the sec-
ond recent case of an Angolan reptile species description based solely on morphological data being synonymised within
the last decade. These repeated cases highlight the inherent risks of morphology-only taxonomy, particularly when:
(1) diagnostic characters show extensive overlap among taxa, and (2) multiple lines of evidence are not incorporated. Our
findings also emphasize the critical need for robust, integrative species delimitation approaches in understudied regions
like Angola, where high levels of cryptic diversity and phenotypic plasticity are likely to complicate taxonomic assess-
ments.
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Introduction

The ongoing global biodiversity crisis has underscored
the critical importance of accurately understanding global
biological diversity. Notably, numerous studies have dem-
onstrated that taxonomic identification provides a funda-
mental baseline for a wide range of scientific endeavours,
including molecular and morphological research (e.g., Lis
& Li1s 2011), biogeographic and evolutionary studies (e.g.,
FarLascHI et al. 2023, LUEDTKE et al. 2023), and, perhaps
most crucially, the development and implementation of ef-
fective conservation strategies (e.g., EBACH 2011, GASCON
et al. 2015, LIEN et al. 2023). Without reliable taxonomy, ef-

forts to assess species richness, track biodiversity loss, or
prioritize conservation actions are severely compromised.
Therefore, the description of species remains a cornerstone
of biological sciences. Equally important is the identifica-
tion and mitigation of taxonomic inflation, which can dis-
tort our understanding of biodiversity patterns and mis-
guide resource allocation in conservation planning (Rapo-
so et al. 2021, LIEN et al. 2023).

In this context, the use of morphology-only taxono-
my to describe species, here understood as the branch of
traditional taxonomy that relies solely on morphological
data as the unique source of evidence for making taxo-
nomic decisions (i.e., naming, describing, and classifying

© 2025 Deutsche Gesellschaft fur Herpetologie und Terrarienkunde e.V. (DGHT), Germany

Open access at https://www.salamandra-journal.com

ZooBank LSID: urn:lsid:zoobank.org:pub:E9620F51-DCF0-485E-A69B-4A7EEEF2EA07



A response to PARRINHA et al. (2025)

organisms), has become a central topic of debate among
taxonomists in the current molecular era, as they might
overlook the intrinsic aspects of phenotypic diversity and/
or the plasticity of the species (ALROY 2002, FRITZ et al.
2007, DEICHMANN et al. 2017). Over the past century, ad-
vances in molecular techniques have revolutionized spe-
cies delimitation, providing powerful tools for uncovering
cryptic diversity and resolving complex taxonomic groups.
Among these innovations are techniques such as museom-
ics (i.e., the use of ancient DNA from historical specimens;
e.g., MCGUIRE et al. 2018, RAXWORTHY & SMITH 2021, ZA-
CHO et al. 2021, LALUEZA-FOX 2022), which have enabled
molecular access to previously inaccessible, century-old
material from natural history collections. As a result, tra-
ditional morphology-based approaches have come under
increased scrutiny. Nevertheless, accurate morphology-
based identification remains significantly important, em-
phasizing that it forms a critical foundation for any molec-
ular studies (L1s & Lis 2011) and remains indispensable for
practical taxonomy, particularly in regions or taxa where
molecular data are sparse or unavailable (LOBON-ROVIRA
et al. 2022, 2025).

Thus, in this new molecular era, “traditional taxono-
my” has been relegated by most authors as a preliminary
morphology-based identification in species inventories or
for comparative morphological analyses, pending further
validation. In this context, numerous researchers and sci-
entific journals have argued that morphological data alone
is insuflicient for formal taxonomic decisions, particularly
species descriptions. Thus, there is growing consensus that
species delimitation should adopt an integrative approach,
incorporating multiple lines of evidence (e.g., morphologi-
cal, molecular, ecological, and behavioural data; DE QUEI-
ROZ 2007, PADIAL et al. 2010, TOLLEY et al. 2022) to make
taxonomic decisions.

Recently, a new species of sawtail or gliding lizard, ge-
nus Holaspis GRaY, 1863 (namely Holaspis ngalangi) was
described from Angola based solely on morphological data
(PARRINHA et al. 2025). However, the absence of molecu-
lar, biogeographic, and detailed morphometric analyses
has raised concerns, prompting this reevaluation. Until the
species description by PARRINHA et al. (2025), the genus
Holaspis was considered to comprise two widely distrib-
uted species: H. guentheri GRAY, 1863, and H. laevis WER-
NER, 1896. While H. laevis is mostly restricted to the east
of the Eastern Arc Rift System (occurring in Malawi, Mo-
zambique, Kenya, and Tanzania) (SPAwLs et al. 2018) but
also reported from Katanga in the Democratic Republic of
Congo (DE WITTE 1933), H. guentheri is vastly distributed
across Central Africa and extending westward into West
Africa (TRAPE et al. 2012). These two species are easily dis-
tinguished based on the dorsal scalation arrangement and
coloration: Holaspis guentheri has a pair of whitish or blu-
ish dorsolateral stripes and two paravertebral stripes con-
fined to most of the vertebral plates, while H. laevis lacks
dorsolateral stripes (only paravertebral and lateral stripes)
and the two paravertebral stripes are confined to the outer
edges of the vertebral plates.

Holaspis guentheri was described based on a specimen
sent by ANDREw SMITH to the British Museum of Natu-
ral History (BMNH, now the Natural History Museum of
London), without any precise locality, which challenges
any taxonomic treatment regarding this group due to its
wide distribution. Nevertheless, PARRINHA et al. (2025) de-
scribed H. ngalangi as a putative sister species to H. guen-
theri, endemic to the Caconda region, Huila Province, An-
gola, based on a single morphological difference between
two Caconda specimens and the type material of H. guen-
theri. However, although the authors claimed to have ex-
amined “in person or through high resolution photo-
graphs” 210 Holaspis specimens from across its range, they
provided no further details about this material, neither in
the diagnosis, nor in subsequent comparisons in the spe-
cies description. Furthermore, in their description, PAR-
RINHA et al. (2025) present an inadequately detailed com-
parative diagnosis with other H. guentheri material across
its range, a particularly critical issue given this species’ un-
known type locality. Of particular concern was the lack of
detailed comparison between H. ngalangi and other An-
golan specimens that the authors assigned to H. guentheri
(PARRINHA et al. 2025: Supplementary Material 1, CERIACO
etal. 2020), including material collected from similar habi-
tats (fide LAURENT 1964: 56). However, a recent visit to the
Dundo Museum by the authors of this work, and subse-
quent examination of available Angolan material revealed
inconsistencies in the species description of H. ngalangi,
which has motivated this work.

Material and methods

For this work we examined the characters detailed in the
description of H. ngalangi (PARRINHA et al. 2025), includ-
ing examination of its holotype (BMNH 1906.8.24.57) and
paratype (BMNH 1906.8.24.56), both collected at Cacon-
da, Huila Province, Angola. Furthermore, we used the
diagnostic characters used to describe H. ngalangi (PAR-
RINHA et al. 2025) and compared the types with addition-
al specimens from Angola deposited at the Dundo Muse-
um (MD), collected from Alto Cuilo and Alto Chicapa in
northeastern Angola, localities with similar habitats (fide
LAURENT 1964: 56), as well as selected material from neigh-
bouring regions of the Democratic Republic of the Congo
(hereafter DRC) deposited at the Museum of Central Afri-
ca (RMCA), Belgium, and additional material from Cam-
eroon, Gabon and Republic of Central Africa from the Port
Elizabeth Museum (PEM), South Africa (Fig. 1). In total,
we examined 32 specimens (5 from Angola, 1 from Cam-
eroon, 23 from DRC, 2 from Gabon, and 1 from Republic
of Central Africa), following the methodology outlined by
PARRINHA et al. (2025) who had already examined some of
this material mentioned. The material examined by us is
detailed in Table S1. Photographs of RMCA material here
examined are available at the RMCA virtual repository
(https://virtualcol.africamuseum.be/providence/pawtuck-
et/index.php/MultiSearch/Index?search=holaspis).
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Results

Detailed examination of H. guentheri and H. laevis speci-
mens from across their range consistently confirmed the
diagnostic features distinguishing these two species, par-
ticularly the presence of dorsolateral stripes present in
H. guentheri versus respective absence in H. laevis (GRAY
1863, WERNER 1896). However, we observed significant
morphological variation in the pholidosis of the cloacal
region in both species, including differences in both the
number and arrangement of precloacal plates as well as
variation in the scale rows between the cloacal plates and
ventral scales (Figs 2-5), characters that were previously
used to diagnose the recently described H. ngalangi. This
morphological variation includes, for instance, specimens
with 1 to 3 precloacal plates or divided large precloacal
plates, as well as the absence of rows of small scales be-
tween precloacal and ventral scales, or the presence of 1 to
5 rows of small scales between them (Fig. 2). Notably, this
variation showed no discernible biogeographic pattern, as
specimens from the same or nearby localities frequently
exhibited different morphological states (Fig. 2).

Of particular interest were specimens of H. guentheri
(MD 5313b, MD 5486b, PEM R26313, and BE_RMCA_
Vert.R.916), which exhibited an uninterrupted series of
paired, transversely enlarged scales connecting the anteri-
ormost precloacal plate to a row of ventral scales (Figs 2,
5), a diagnostic trait of H. ngalangi. Critically, these speci-
mens spanned Gabon, Angola, and DRC, indicating that
the morphology ascribed to H. ngalangi occurs across a
broader geographic and taxonomic range than previously
recognized.

Among this variation, we found of special relevance the
material from Dundo Museum (MD) which has been ini-
tially revised by PARRINHA et al. (2025). Among these five
specimens, the individuals MD 5313b from Alto Cuilo and
MD 5486b from Alto Chicapa exhibited an uninterrupt-
ed series of paired, transversely enlarged scales connecting
the anteriormost precloacal plate to a row of ventral scales,

whereas other material with the same collecting informa-
tion presents a variable scale arrangement on the cloacal
section (Figs 4, 5).

Discussion

These results strongly indicate that the characters used to
describe Holaspis ngalangi are not reliable diagnostic traits
for Holaspis, as scalation in the cloacal region on this group
exhibit high variability across species (in both H. guen-
theri and H. laevis) and across ranges, and show significant
overlap between nominal species. Given this variation in
scalation, the type material of H. ngalangi can be unequiv-
ocally assigned to H. guentheri, as it possesses the latter’s
key diagnostic character (GRAY 1863): distinct dorsolateral
stripes and paravertebral stripes confined to the vertebral
plates.

Additionally, the description of H. ngalangi introduc-
es further concerns. PARRINHA et al. (2025) state that they
examined 210 Holaspis specimens across the genus’ range,
including material from the Dundo Museum and the Roy-
al Museum of Central Africa. However, they provide no
specific data or comparative analysis of these specimens,
a critical omission, given that their proposed diagnostic
character is demonstrably hypervariable within the group.
This raises questions about the rigor of their species de-
limitation process. These shortcomings could be inter-
preted in two ways: either the authors did not thoroughly
examine the claimed material, or they selectively omitted
conflicting data. Either scenario would reflect poor taxo-
nomic practice, as it undermines the reproducibility and
reliability of their conclusions. This issue is particularly
critical for the material assigned to H. guentheri by the au-
thors (from the MD collections), as these specimens ex-
hibit clear morphological overlap between the two putative
‘morphs. While specimens MD 5313b and MD 5486b ex-
hibit the morphological traits of H. ngalangi, others, such
as MDs5482, agreed with the holotype of H. guentheri. This

Figure 1. Geographical distribution of Holaspis in Africa based on PARRINHA et al. (2025), museum records, and new records included
in this work (Table S1), mapped against major vegetation divisions. White symbols depict records of H. guentheri; pink those of H. lae-
vis; and red those of H. ngalangi. Stars indicate type localities. Black dots indicate specimens examined morphologically in this study.
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Figure 2. Graphical representation of morphological variation in the cloacal region of Holaspis guentheri: (A) BE_RMCA_Vert.R.1577
from Sankuru Province, DRC; (B) BE_RMCA_Vert.R.634 from Mai-Ndombe Province, DRC; (C) BE_RMCA_Vert.R.15688 from
Tshopo Province, DRC; (D & F) BE_RMCA_Vert.1985.030.R.0060 & BE_RMCA_Vert.1985.030.R.0079 from Equateur Province,
DRC; (E) BE_RMCA_Vert.R.916 from Bas-Congo Province, DRC; (G & K) PEM R24943 & PEM R26313 from Nyanga Province,
Gabon; (H) PEM R13962 from Ituri Province, DRC; (I) PEM R13963 from South Region, Cameroon; (J) PEM R20432 from Sangha-
Mbaere Region, Central African Republic. For precise localities see Table S1. Photos A-F: JONATHAN BRECKO.
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distinction is particularly significant because the type lo-
cality of H. guentheri remains unknown (LOVERIDGE 1936).
Thus, such overlap directly contradicts the diagnostic dis-
tinctiveness claimed for H. ngalangi and further questions
its validity. If the authors had thoroughly analysed this ma-
terial, especially given its demonstrable intermediary, their
conclusions might have been markedly different. Instead,
the omission of these data suggests either insufficient ex-
amination or a failure to reconcile conflicting evidence,
both of which erode confidence in taxonomic hypothesis
of PARRINHA et al. (2025). Consequently, with this current
state of knowledge, we regard Holaspis ngalangi PARRINHA,
MARQUES, GONGALVES, TUITENKO, BAUER & CERIACO,
2025 as a junior synonym of Holaspis guentheri GRAY, 1863.

Finally, the extensive distribution of H. guentheri, span-
ning from Ivory Coast eastward across the Congo Basin
to the Albertine Rift and southward to Angola, travers-
ing the Congo-Guinean forests, warrants further investi-
gation. Such a wide range may harbour multiple cryptic

taxa, as reported by LOoBON-ROVIRA et al. (2024) for the
Lygodactylus gutturalis (BOCAGE, 1873) complex, a nominal
species exhibiting a similar biogeographic pattern. Never-
theless, such taxonomic revision requires a cautious and
comprehensive approach, incorporating genetic data from
across its distributional range. Additionally, further scien-
tific approaches, e.g., application of museomics, will likely
be needed to clarify the geographic origin of the H. guen-
theri type (see KOHLER et al. 2024 for a respective exam-
ple). Consequently, future research may indeed reveal that
Angolan populations present in Miombo woodlands, in-
cluding the old material recovered from Caconda, Alto
Cuilo and Alto Chicapa, represent an undescribed taxon,
genetically separated from other miombo populations in
Katanga (currently ascribed to H. laevis) and from rain-
forest populations of H. guentheri. However, given the sig-
nificant issues identified in its original description and ex-
emplified above, at the current state of knowledge we here
propose to regard H. ngalangi as a non-valid taxon. This
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Figure 3. Graphical representation of morphological variation in the cloacal region of Holaspis laevis specimens: (A) PEM R21145
from Mount Mabu, Zambezia Province, Mozambique; (B) unvouchered specimen from near Quiterajo, Cabo Delgado Province, Mo-
zambique; (C) unvouchered specimen from near Palma, Cabo Delgado Province, Mozambique; (D) PEM R13201 from near Nagonha
River, Zambezia Province, Mozambique; (E) PEM R13289 from between Namagure and Moebase Zambezia Province, Mozambique.

Photo C: LUKE VERBURGT.
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recommendation is based on multiple indications against
its validity, while acknowledging that any future claims of
this taxon representing a new species would require a re-
evaluation and redescription.

In this regard, similar cases were the descriptions of
Hemidactylus vernayi CERIACO, AGARWAL, MARQUES &
BAUER, 2020 and H. hannahsabinae CERIACO, AGARWAL,
MARQUES & BAUER, 2020 from Angola, both initially based
on subtle or conflicting morphological diagnostic charac-

ters (CERfACO et al. 2020). While H. hannahsabinae was
subsequently synonymized following a thorough revi-
sion of Angolan Hemidactylus, genetic analyses confirmed
H. vernayi as a valid taxon (LoBON-ROVIRA et al. 2021).
This issue highlights a critical problem: such non-convinc-
ing practices risk promoting poor scientific standards by
encouraging the premature description of divergent popu-
lations based on few or inconsistent lines of evidence, thus
increasing taxonomic instability.

C

Figure 4. Unscaled photographs of dorsal and ventral views of specimens of Holaspis guentheri from Dundo Museum, Angola: (A) MD
5486a; (B) MD 5486b, and (C) MD 5468 from Alto Chicapa, Lunda-Norte Province, Angola; (D) MD 5313a, and (E) MD 5313b from

Alto Cuilo, Lunda-Norte Province, Angola.
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It must be noted that in modern taxonomy, describing
species based solely on faint or subtle morphology charac-
ters and limited material remains a challenge, because of
the lack of information about the intrinsic variability of the
species, but also of the phenotypic plasticity. While such
methodology to describe species can still be valid, they re-
quire robust and multiple lines of evidence (integrative tax-
onomy), such as consistent morphological distinctiveness
(supported by morphometric analyses, e.g., PCA, MANO-
VA, or NMDS), or ecological divergence, rather than reli-
ance on few or ambiguous diagnostic characters (TOLLEY
etal. 2022, LOoBON-ROVIRA et al. 2024, WUSTER et al. 2024).

Nevertheless, it is important to emphasize the vital role
of natural history museums in preserving type specimens

and facilitating taxonomic revisions through accessible
comparative material across different regions and temporal
scales (JoHNSON et al. 2023). Morphology-based species de-
scriptions may still be justified when compelling evidence
suggests a putative species could be extinct, supported by
multiple lines of evidence. However, such taxonomic deci-
sions cannot rely solely on limited sampling efforts, such
as those from a single expedition, or faint morphological
evaluation. It is worth mentioning, that in Angola, where
biodiversity remains understudied, fieldwork opportuni-
ties are rapidly expanding, as evidenced by the surge of sci-
entific publications in the last decade across the territory
(CEeRfACO et al. 2018, BAPTISTA et al. 2019, CONRADIE et al.
2021, 2022, 2023, LOBON-ROVIRA et al. 2022, 2025). There-

Figure 5. Detail photographs of the cloacal region (below) of specimens of Holaspis guentheri from Dundo Museum, Angola: (A) MD
54864, (B) MD 5486b, and (C) MD 5468 from Alto Chicapa, Lunda-Norte Province, Angola; (D) MD 5313a and (E) MD 5313b from
Alto Cuilo, Lunda-Norte Province, Angola.
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fore, whenever possible, integrative approaches (e.g., com-
bining morphology, molecular genetics, ecology, and/or
behaviour) should remain the standard for robust species
delimitation, as they provide greatest reliability.
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