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The genus Holaspis (Squamata: Lacertidae) in Angola:
a tale of forgotten specimens and disappearing forests,
with the description of a new species
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Abstract. The members of the Afrotropical lacertid genus Holaspis are strikingly specialized lizards, adapted for gliding
in forest canopies, with serrated blue tails. Two species are currently recognized within the genus: Holaspis guentheri from
West and Central Africa, and Holaspis laevis from East Africa. The currently known southern limits of H. guentheri are in
the northern Angolan Guineo-Congolian habitats, which are remnants of forests connecting the country to West/Central
Africa. The oldest record of the species in Angola, dating back to the 19" century, is based on a currently lost specimen col-
lected by Jost DANCHIETA near Caconda, southwest Angola. Caconda is situated on the Angolan Central Plateau, which
is part of the Great Escarpment of southern Africa. The loss of ANCHIETA’s specimen and its geographic context led most
authors to disregard it, leaving its taxonomic identity dubious until now. The rediscovery of two additional specimens from
Caconda, collected by WILLIAM JOHN ANSORGE in the early 20" century and deposited in the Natural History Museum,
London, allowed us to confirm the presence of the genus in the region, prompting targeted surveys and examination of ad-
ditional material. Our surveys failed to locate any Holaspis near Caconda, with alarming rates of deforestation in the region
raising the possibility that this population may already be extinct. The reexamination of the extant Caconda specimens and
comparison with H. guentheri and H. laevis revealed consistent morphological differences that suggests that the Caconda
population may represent a distinct taxonomic unit. Here we describe the Holaspis from Caconda as a new species, presum-
ably endemic to the Angolan Central Plateau. These findings and their implications are discussed in the biogeographical
context of the highlands of western Angola, a recognized hotspot of diversity and endemism for several taxonomic groups.
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Introduction

The lacertid genus Holaspis GRaY, 1863 (Squamata: Lacerti-
dae), represented by strikingly specialized lizards adapted
for arboreal habits and gliding in forest canopies, with flat-
tened bodies and serrated blue tails, is currently represent-
ed by only two species (ARNOLD 1989, 2002, GREENBAUM

et al. 2011). The genus and its type species, Holaspis guen-
theri GRAY, 1863, were described by Gray (1863) based on
a juvenile specimen (BMNH 1946.8.7.31; Fig. 1) without any
locality data, purchased in Paris and donated by ANDREW
SMmITH to the collections of the British Museum (currently
the Natural History Museum, London). Subsequent records
of H. guentheri allowed the identification of its geographic
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range in the forests of tropical Africa, from Sierra Leone
to Tanzania (MULLER 1885, MATSCHIE 1892, BOULENGER
1887). WERNER (1895) subsequently described the subspe-
cies H. guentheri laevis WERNER, 1895 from East Africa. The
type specimen of H. guentheri laevis (BMNH 1946.8.7.25,
originally 95.4.8.4; Fig. 2) is an adult female from the Usam-
bara Mountains, Tanzania labeled as the type of “Holaspis
muelleri n. sp” (pers. obs.), presumably an early working
name intended to honor Dr. AUGUST MULLER, who was di-
rector of the “Linnaea” in Berlin and sent the specimen to
WERNER for identification (WERNER 1895).

Most authors regarded H. laevis as a synonym of
H. guentheri, recording additional material from central
and eastern Africa (TORNIER 1897 SCHMIDT 1919, Bou-
LENGER 1921, BARBOUR & LOVERIDGE 1928, COTT 1934, DE
WITTE & LAURENT 1942, LOVERIDGE 1951, DE WITTE 1953),
until LOVERIDGE (1953) revived H. g. laevis as a valid sub-
species, distinguished from typical H. g guentheri based
on dorsal coloration pattern. Subsequent authors followed
LOVERIDGE’s opinion, and new records were published for
both H. g guentheri (ANGEL et al. 1954, LAURENT 1964,
DUNGER 1967) and H. g laevis (LOVERIDGE 1955, BROAD-
LEY 1963). BROADLEY (2000) considered both H. guentheri
and H. laevis as valid species, an opinion that was followed
by other authors (INEICH 2003, BROADLEY & COTTERILL
2004, ULLENBRUCH et al. 2010, BOHME et al. 2011, PAUWELS
& ITAM 2013, MALONZA & BAUER 2014, CONRADIE et al.
2016, MALONZA et al. 2018, PAUWELS et al. 2018). Holaspis
guentheri is restricted to West/Central Africa, from Sier-
ra Leone to the Great Lakes region of Uganda and Tanza-
nia and southwards to northern Angola (TRAPE et al. 2012,
MARQUES et al. 2018, SPAWLS et al. 2018), while H. laevis
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occurs in East Africa, from central Mozambique to south-
eastern Kenya and as far inland as the Katanga region of
the Democratic Republic of the Congo (BROADLEY & CoOT-
TERILL 2004, SPAWLS et al. 2018, PIETERSEN et al. 2021).

Northern Angola has been regarded as the southwest-
ern limit of H. guentheri (BOULENGER 1921, ARNOLD 1989,
2002), even if Angolan records are scarce. Even though
no specimens from Angola were known at the time, when
BocaGe (1895) published his major opus on Angolan her-
petofauna, he included the species in his listing of the spe-
cies present, transcribing the original description of the
species by GRAY (1863). BOCAGE’s expectation was certain-
ly based on his knowledge of habitat continuity between
West and Central Africa and northern Angola, which is the
southern limit of the Guineo-Congolian habitats where the
species is found.

The oldest available record of this species in the country
dates to the late 19" century and was based on a specimen
collected by the Portuguese naturalist and explorer Josg
ALBERTO DANCHIETA (1832-1897). ANCHIETA collected
zoological material in Angola for more than three decades,
spending most of this time based in Caconda, in the north-
ern highlands of present-day Huila Province (BANHA DE
ANDRADE 1985). He died in September 1897 while exploring
the neighboring regions of Caconda, in what would be his
last field expedition (BANHA DE ANDRADE 1985). The speci-
mens collected by ANCHIETA during his last expedition were
posthumously shipped to the Lisbon Museum (currently
Museu Nacional de Histéria Natural e da Ciéncia, Universi-
dade de Lisboa) and contained reptiles and amphibians that
were examined and published by FERREIRA (1897). Among
other specimens, FERREIRA (1897) reported a specimen of

Figure 1. Preserved holotype of Holaspis guentheri (BMNH 1946.8.7.31). Photos by DI0oGO PARRINHA.
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H. guentheri collected by the late explorer in 1897 at “Rio
Cuce’, Huila Province. This was the first vouchered record
of the species for Angola and the southernmost record for
the genus. Acknowledging its rarity, FERREIRA (1897) pro-
vided a detailed description of this specimen. Nearly a dec-
ade later, in 1905 two additional specimens were collected in
the Caconda region by the British explorer WiLLIAM JOHN
ANSORGE (1850-1913). ANSORGE’s specimens were deposit-
ed in the collections of the British Museum of Natural His-
tory and later reported by BOULENGER (1921).

Although not directly citing FERREIRA (1897) nor Bou-
LENGER (1921), other authors were aware of these records,
as they acknowledged the occurrence of H. guentheri in
Angola (e.g. BARBOUR & LOVERIDGE 1928, LOVERIDGE
1953). Approximately four decades later, LAURENT (1964)
provided the next records of the species in Angola based
on specimens collected in Alto Cuilo (MD 5313 [two speci-
mens]) and Alto Chicapa (MD 5482, 5468 and 5486 [two
specimens]) in Lunda Sul Province, northeastern Ango-
la. These specimens are still extant (although maintained
in suboptimal conditions) in the collections of Museu Re-
gional do Dundo, Angola (CERfACO et al. 20203; pers. obs.).

With few exceptions (e.g., MONARD 1937), the speci-
mens collected by ANCHIETA and ANSORGE in the Cacon-
da region were apparently ignored or disregarded by mod-
ern authors who have dealt with both the Angolan her-
petofauna and the genus Holaspis (MARQUES et al. 2018,
BRANCH et al. 2019). The identity of the specimens report-
ed by FERREIRA (1897) and BOULENGER (1921) from Huila
Province were considered dubious (MARQUES et al. 2018),
as the recorded localities in the Central Plateau are sepa-
rated by more than 500 km from the nearest generally ac-
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cepted record of the species (LAURENT 1964, ERNST et al.
2020). ANCHIETA’s specimen was lost in the fire that de-
stroyed the zoological collections of the Lisbon Museum
in 1978, thus precluding any further revision of its iden-
tity. This led MARQUES et al. (2018) to interpret FERREIRA’S
(1897) record as a case of misidentification, suggesting that
ANCHIETA’s specimen might have been a Cordylosaurus
subtesselatus (SMITH, 1844), considering the similar blue
color pattern and geographic context.

The most recent record of H. guentheri in Angola was
based on a specimen from Serra Pingano in Uige Prov-
ince, northwestern Angola and deposited in the Sencken-
berg Natural History Collections in Dresden (ERNST 2015,
ERNST et al. 2020). The authors reported this as the third
record of the species for the country, although none of
the earlier records are cited (ERNST et al. 2020). BRANCH
et al. (2019) acknowledged only the records from north-
ern Angola (LAURENT 1964, ERNST 2015), not comment-
ing on those from Caconda provided by FERREIRA (1897)
and BOULENGER (1921). More recently, another specimen
of H. guentheri was observed in the Angolan exclave of Ca-
binda and made publicly available through the citizen sci-
ence platform iNaturalist (FERREIRA 2022).

A recent visit to the collections of the Natural History
Museum, London allowed us to examine the two surviving
specimens collected in Caconda by ANSORGE in 1905. The
examination of these specimens, together with the previous
record by FERREIRA (1897), unambiguously confirm the ex-
istence of an apparently isolated population of a species of
the genus Holaspis in the Caconda region, in the highlands
of northern Huila Province. This prompted surveys in for-
ested areas near Caconda during November 2023, although

Figure 2. Preserved holotype of Holaspis laevis (BMNH 1946.8.7.25). Photos by D1oGO PARRINHA.
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unsuccessful. The elusive habits of the genus, closely associ-
ated with forest canopies, and the alarming rate of deforest-
ation observed in the region likely contributed to our lack
of success. Based on morphological evidence, we recognize
the Caconda population as a new species of Holaspis, ap-
parently endemic to the Angolan Central Plateau, which we
describe herein. An updated key to the genus Holaspis is
also provided, as well as additional morphological data and
photos of the types of H. guentheri and H. laevis.

Materials and methods
Material examined

For mensural and meristic comparisons, we examined 28
specimens of Holaspis including the two specimens col-
lected by ANSORGE in Caconda (BMNH 1906.8.24.56-57),
and the type specimens of Holaspis guentheri (BMNH
1946.8.7.31) and Holaspis laevis (BMNH 1946.8.7.25). Ad-
ditional material was examined in person or through high
resolution photographs (specimens not measured or scale
counted). A total of 210 specimens were examined for this
study, which are deposited in the collections of the Natu-
ral History Museum, London, UK (BMNH); the Muséum
national d’Histoire naturelle, Paris, France (MNHN); Insti-
tut royal des Sciences naturelles de Belgique, Bruxelles, Bel-
gium (IRSNB); the Naturhistorisches Museum Basel, Basel,
Switzerland (NMB); the Zoological Research Museum Al-
exander Koenig, Bonn, Germany (ZFMK); the Musée royal
de I'Afrique centrale, Tervuren, Belgium (RMCA); the Nat-
ural History Museum of Denmark, University of Copenha-
gen, Copenhagen, Denmark (ZMUC); the American Mu-
seum of Natural History, NY, USA (AMNH); the Florida
Museum of Natural History, University of Florida, FL, USA
(UF); the Carnegie Museum of Natural History, PA, USA
(CM); the National Museum of Natural History, Smithso-
nian Institution, Washington DC, USA (USNM); the Cal-
ifornia Academy of Sciences, CA, USA (CAS); the Mu-
seum of Comparative Zoology, Harvard University, MA,
USA (MCZ); and the Museu Regional do Dundo, Dundo,
Angola (MD). A complete list of the material examined is
provided as supplementary material. Historical localities
were georeferenced using the web application GeoLocate
(https://www.geo-locate.org/default.html). Coordinates are
presented in decimal degrees and use the WGS-84 map da-
tum, and elevations are presented as meters above sea level.

Morphological analysis

Specimens were measured using a digital caliper to the
nearest 0.1 mm and lepidosis was observed with the help of
a stereomicroscope. Scale counts and measurements follow
those used in earlier Holaspis descriptions and diagnoses
(GRAY 1863, WERNER 1895, BOULENGER 1921), and abbrevi-
ations were standardized following DARKO et al. (2022). The
following 20 mensural and meristic characters were record-
ed: snout-vent length (SVL), measured from tip of snout
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to vent; tail length (TAL), from vent to tip of tail, meas-
ured only in specimens with complete, original tails; fore-
arm length (FLL), from elbow to base of palm; crus length
(HLL), from knee to base of heel; trunk length (AGD), cor-
responding to the distance between axilla and groin; head
length (HL), measured from tip of snout to posterior mar-
gin of retroarticular process of jaw; head width (HW), max-
imum width of head; head height (HH), maximum height
of head from occiput to underside of jaw; collar-snout
length (CSL), measured between median collar plate and
tip of snout; number of supralabials anterior to subocular
(SL); number of infralabials (IL); number of supracilliaries
(SCI); number of collar plates (CP); number of longitudi-
nal rows of ventral scales (LVSR), between collar (excluded)
and last complete row of enlarged ventral plates (included);
transverse rows of ventral scales (TVSR); number of gular
scales in a straight line between median collar plate (exclud-
ed) and symphysis of chin shields (GS); number of subdigi-
tal lamellae under fourth finger (LF4) and fourth toe (LT4);
number of femoral pores on each leg (FP); and the number
of chin shields (CS). The general shape and arrangement
of precloacal scales and the type of contact between head
shields were also noted, as well as coloration pattern.

Study area

Locality data for historical collections is usually vague,
making it difficult to retrace and geolocate the collecting
localities with confidence and accuracy. In order to narrow
down the potential localities where ANCHIETA and AN-
SORGE collected the Holaspis specimens, we reviewed ex-
isting information on the itineraries and collections gath-
ered by these two naturalists (CHAPIN, undated; AZEVE-
DO PiNHO 1897, BANHA DE ANDRADE 1985). On a report
dated 5 November 1897, the chief of the Caconda outpost,
lieutenant ANTONIO D’AZEVEDO PINHO provided an offi-
cial record of ANCHIETA’s death to the Portuguese authori-
ties (AZEVEDO PINHO 1897). Written in a late 19" centu-
ry Portuguese style, AZEVEDO PINHO (1897) reports that:
“ANCHIETA, although old and tired, wanted to work (...).
ANCHIETA, trying to get some additional zoological results,
ordered a wagon from Europe (...) and in the end of July
he left towards Cusse [= Cusse River] and Quando [= Cu-
ando River]; I still had the pleasure of seeing him (...) in
the beginning of August when he came to Caconda to col-
lect his salary, and he told me “I'm happy, I will do some-
thing more before old BocAGe dies, after this survey he
will be happy”. He spent two days and left again, and af-
ter approximately a month someone told me that ANCHI-
ETA was sick. A few days later, around 10 of 14" Septem-
ber, a soldier told me “The Senhor Doutor just arrived but
dead”. (...) After confirming his death, I started to question
his sons and other people about the circumstances of his
death, and what I could conclude, according to what I was
told, was that José D’ANCHIETA became sick at old MAR-
TINS GOMES PEREIRA’s libata [= house], but as usual didn’t
care about the sickness and continued working under sun
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and rain. When he got worse, he wanted to leave and was
able to travel up to Quicambe [= Chicambe village], where,
as usual, he rested in his typoéia [= litter]. At around 10 pm
his son went to check on him and found his father dead.
The son then drove the body directly to Caconda. This is all
I know. The products of his last survey are in this fortress,
waiting to be dispatched as soon as I can get some carriers,
it is a box containing some specimens.” [translated from
the original Portuguese version by the authors]

No field journals or letters on the itinerary of ANSORGE’s
expeditions in Angola are known to exist. However, a
manuscript produced by the north American ornitholo-
gist JAMES CHAPIN (1889-1964) with notes on the places
surveyed by the explorer supports the fact that ANSORGE
collected in Caconda on 28 December 1905 (CHAPIN, un-
dated). This is the collecting date that is mentioned on the
label of the BMNH specimens. Caconda lies at about 1600
m above sea level in the northern area of southwest An-
gola, as defined by MENDELSOHN & MENDELSOHN (2018),
and is part of the Angolan Plateau in the broader context
of the Great Escarpment of southern Africa (MENDELSOHN
& HUNTLEY 2023). In the 19™ century, the region of Cacon-
da was probably covered by primary Miombo woodlands
dominated by Brachystegia spp. and Julbernardia panicu-
lata (GRANDVAUX-BARBOSA 1970, HUNTLEY 2023), with
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vegetation described as “exuberantly copious and varied”
by ANCHIETA (BANHA DE ANDRADE 1985). Nowadays,
Caconda and its surroundings are greatly transformed by
human activities, with woodlands being continuously de-
graded by subsistence agriculture (pers. obs.). A recent
vegetation survey in Huila Province with focus on woody
species found that the dominant vegetation in Caconda,
Caluquembe and Chicomba belongs to Combretum-Peri-
copsis communities, which are normally associated with
Miombo key-species, and indicate that the primary vegeta-
tion type in those areas were typical Miombo woodlands
(CHisINGUI et al. 2018). The Combretum communities are
generally considered as pioneer species, which normally
become established after disturbances, while Pericopsis are
hardwood species, usually left in the fields by local peo-
ple because of its useful characteristics, such as its value as

construction material (GONGALVES et al. 2017; pers. obs.).
The town of Caconda [-13.7371° 15.0614°, 1674 m a.s.l.],
and the villages of Cusse [-13.5174°, 15.1893°, 1759 m a.s.l.]
and Chicambe [-13.7826°, 15.3653°, 1540 m a.s.1.] form a pol-
ygon of approximately 400 km? in northern Huila Province
(Fig. 3). Cusse and Chicambe lie, respectively, about 27 km
north and 30 km west of Caconda in a straight line, with a
distance of circa 33 km between Cusse and Chicambe. The
Cuando River (not to be confused with the larger south-
15.3°E
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/A Survey sites

® Relevant towns
=== Main roads
= Main rivers

Figure 3. Map of the Caconda region in Angola, showing survey sites, relevant towns, roads, and rivers.
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eastern Angolan Cuando River, which flows through the
Linyanti Swamp on its way to the Zambezi River) arises
in Huambo Province and flows southwards through Gun-
gue village [-13.7335° 15.4102°, 1536 m a.s.l.], about 10 km
northeast of Chicambe, continuing southwards to merge
with the Cunene River near Cachicala village. The Cusse
River arises near Cusse village and flows southwards near
Chicambe to meet the Cuando River further south (Fig. 3).

Based on the available information on the itineraries
of ANCHIETA and ANSORGE and the typology of habitats
used by the genus Holaspis (e.g. SCHMIDT 1919, LAURENT

O\

1964, ERNST et al. 2020), we selected five sampling sites
in the region of Caconda with potential suitable habitats
for Holaspis (Fig. 3). Site 1 is located in the graveyard of
the Missdo Catdlica de Caconda, about 5 km north of the
town [-13.7070°, 15.0874°, 1658 m a.s.1.]. Even though the
surroundings of the area are highly disturbed, a small area
of Miombo is present in the surroundings of the Mission’s
graveyard (Fig. 4A). Similarly, Site 2 is located in an in-
formal graveyard near Cusse village and the source of the
Cusse River [-13.5217°, 15.1997°, 1728 m a.s.l.], where there
is a small patch of Miombo with herbaceous cover on the

Figure 4. Habitats at the survey sites in the region of Caconda, Angola: (A) Missao Catdlica de Caconda, graveyard (Site 1); (B) Cusse,
graveyard (Site 2); (C) Cusse River near Chicambe (Site 3); (D) Gungue, Miombo (Site 4); (E) Cuando River near Gungue (Site 5).

Photos by D10GO PARRINHA.
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slopes of a rock outcrop (Fig. 4B). Further south along the
Cusse River, near Chicambe village, at Site 3 [-13.7906°,
15.3377°% 1478 m a.s.l.], the river flows wider and is sur-
rounded by a mosaic of isolated Miombo patches, typically
dominated by Brachystegia bohemii, agricultural land and
deforested areas, devoid of most of its original riparian gal-
lery (Fig. 4C). Further east, the surroundings of Gungue
village are also characterized by a mosaic of isolated Mi-
ombo patches, agricultural land and deforested areas. In
contrast to the more open Miombo surveyed near Caconda
and Cusse, the Miombo patch surveyed at Site 4 near Gun-
gue village [-13.7253°, 15.4177° 1539 m a.s.l] is character-
ized by a denser Miombo with more shade, less herbaceous
cover, and more leaf litter (Fig. 4D). The woodlands here
are denser, with dominant tree species such as Brachystegia
bohemii, Erythrina abyssinica, Pterocarpus angolensis, Lan-
nea discolor and other woody species. The herbaceous lay-
er becomes more interesting with characteristic Afromon-
tane elements like Xerophyta cf. concolor, and orchids
growing on rock outcrops where we documented other
Afromontane taxa such as Lindernia crassifolia, L. linear-
lifolia and Impatiens assurgens, also known from Serra da
Namba further north in Cuanza-Sul Province (GOYDER et
al. 2023). Site 5 is located on the Cuando River near Gun-
gue [-13.7302°, 15.4176°, 1509 m a.s.l.], where there can still
be found stretches of preserved riverine forest, dominated
by species like Ficus sur. The habitat here is notably more
humid, with denser vegetation and a profusion of mosses
and epiphytic plants associated with the subtropical ripar-
ian gallery (Fig. 4E).

Nomenclatural acts

The electronic edition of this article conforms to the re-
quirements of the amended International Code of Zoo-
logical Nomenclature, and hence the new names contained
herein are available under that Code from the electronic
edition of this article. This published work and the nomen-
clatural acts it contains have been registered in ZooBank,
the online registration system for the ICZN. The LSID (Life
Science Identifier) for this publication is: urn:lsid:zoobank.
org:pub:  5E014E82-C84D-4028-B82C-EFFBEAAB68F6.
The electronic edition of this work was published in a jour-
nal with an ISSN, and has been archived and is available
from the following digital repositories: salamandra-jour-
nal.com, zenodo.org.

Results

Our recent surveys that targeted forested areas in the region
of Caconda failed to find any Holaspis. The examination of
the existing specimens from the Caconda region and their
comparison with available specimens of Holaspis revealed
morphological differences in the arrangement of precloa-
cal scales, which unambiguously differentiate the south-
ern Angolan specimens from the two currently recognized

species in the genus. The arrangement that distinguishes
the Caconda specimens from the two recognized species
of Holaspis was not observed in any of the additional 205
specimens for which this character was examined. No sig-
nificant meristic differences were found between taxa, but
the number of pale dorsal stripes, identical to that found
on H. guentheri, also distinguished the Caconda specimens
from H. laevis. Operating under the General Lineage spe-
cies concept (DE QUEIROZ 1999), these results provide suf-
ficient evidence to consider the Caconda population as a
distinct species. Morphological data for Holaspis species is
presented in Table 1. The new species is described and diag-
nosed in the taxonomic account below. An updated key to
the species of the genus Holaspis is provided below.

Taxonomy
Holaspis ngalangi sp. n.
(Figs 5-6)

ZooBank LSID: urn:lsid:zoobank.org:act:7A42D5C1-
CDo2-46F6-8ECD-AA7BFDC87BAS8

Holaspis guentheri: FERREIRA (1897: 242); BOULENGER (1921: 377)
[part]; MONARD (1937: 73)

Cordylosaurus subtessellatus [?]: MARQUES et al. (2018: 229) [part]

Remarks: This new species of Holaspis is known only from
three specimens collected in the late 19" and early 20"
centuries near Caconda, Huila Province. The first known
specimen of this species was collected by ANCHIETA in
1897 at “Rio Cuce” and reported by FERREIRA (1897), but
was lost in the fire that destroyed the collections of the
Lisbon Museum in 1978. Two additional specimens were
collected in Caconda by ANSORGE in 1905 and sent to the
British Museum of Natural History. These were reported
by BOULENGER (1921) as Holaspis guentheri and are the
only surviving representatives of the genus in the Angolan
Central Plateau. The re-examination of these specimens
and other comparative material (210 specimens in total,
see supplementary material) revealed consistent morpho-
logical differences that allow the distinction of the Cacon-
da specimens from the two recognized species of the ge-
nus.

Holotype: BMNH 1906.8.24.57, an adult female from
Caconda [georeferenced to -13.7371° 15.0614°, 1674 m
a.s.l.], Huila Province, Angola, collected by WiLL1AM JOHN
ANSORGE on 28 December 1905 (Fig. 5).

Paratype: BMNH 1906.8.24.56, an adult female with the
same collecting data as the holotype (Fig. 6).

Description of the holotype: Well preserved, adult fe-
male with complete original tail (Fig. 5). SVL 47.2 mm;
TL 57.8 mm. Body depressed, with well-developed pen-
tadactyl limbs; tail slightly longer than SVL (TL/SVL
1.22). Head moderately sized (HL/SVL o.19), depressed
and distinct from neck. Other relevant measurements
are provided in Table 2. Rostral wider than high, visible
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Table 1. Mensural and meristic data for the studied species. Abbreviations are listed in the Materials and methods. Data presented as
“mean [min-max]”.

Holaspis guentheri Holaspis laevis Holaspis ngalangi

(n=15) (n=11) sp.n. (n = 2)
SVL (max.) 522 51.1 472
TAL (max.) 63.3 69.4 57.8
TAL/SVL 1.2 [1.0-1.3] 1.4 [1.3-1.5] 12
FLL 5.6 [4.2-8.5] 5 [3.6-6.6] 5.1 [5.0-5.3]
HLL 6.6 [5.1-7.6] 6.2 [4.6-7.9] 6.5 [6.4-6.6]
AGD 22.1 [13.9-26.9] 19.8 [14.4-25.5] 23.4 [22.0-24.8]
HL 10.9 [9.1-12.7] 11 [8.8-14.1] 9.8 [9.6-10.0]
HW 5.7 [4.7-6.8] 6.4 [5.0-8.1] 5.9 [5.8-6.0]
HH 3.1[2.1-3.8] 3.3 [2.8-4.8] 3.4 [3.2-3.6]
CSL 15.2 [12.7-17] 15.4 [11.7-19.5] 15.3 [14.7-16]
SL 4 [4-5] 4 [4-5] 4
IL 6 [5-7] 6 [5-6] 7 [6-7]
SCl 7 [5-8] 7 [6-8] 7
CP 9 [7-11] 10 [8-13] 10
LVSR 6 6 6
TVSR 26 [23-28] 28 [25-38] 29 [28-30]
GS 30 [27-35] 31 [27-39] 29 [27-30]
LF4 12 [10-14] 14 [12-15] 11 [10-11]
LT4 18 [15-20] 21 [18-23] 18 [17-19]
FP 21 [18-24] 21 [17-24] 19 [18-19]
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Figure 5. Preserved holotype of Holaspis ngalangi sp. n. (BMNH 1906.8.24.57). Photos by DI0GO PARRINHA.
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Table 2. Mensural and meristic data for the type specimens of Holaspis ngalangi sp. n., Holaspis guentheri and Holaspis laevis. Abbrevia-
tions are listed in the Materials and methods. When asymmetrical, values are given as (left/right). Asterisks (*) denote incomplete tails.

Holaspis guentheri Holaspis laevis Holaspis ngalangi sp. n.
BMNH 1946.8.7.31 BMNH 1946.8.7.25 BMNH 1906.8.24.57 BMNH 1906.8.24.56
(Holotype) (Holotype) (Holotype) (Paratype)

Sex F F F F
SVL 37.6 47.5 47.2 46.9
TAL 34.3* 68.3 57.8 38.2*
TAL/SVL - 1.4 1.2 -
FLL 4.2 5.0 5.3 5.0
HLL 5.2 6.4 6.4 6.6
AGD 18.9 23.7 22.0 24.8
HL 9.9 11.0 9.6 10.0
HW 4.7 6.9 5.8 6.0
HH 2.1 3.1 3.6 3.2
CSL 12.8 16.1 16.0 14.7
SL 5/4 5/4 4 4
IL 7 6 6/7 7/6
SCl1 7 8 7 7
CP 9 9 10 10
LVSR 6 30 30 6
TVSR 26 6 6 28
GS 30 39 30 27
LF4 13 14 11 10
LT4 16 22 19 17
FP 23/22 22 20/19 18/18

10 mm

Figure 6. Preserved paratype of Holaspis ngalangi sp. n. (BMNH 1906.8.24.56). Photos by D10GO PARRINHA.
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from above, and nearly as deep as it is wide. Frontona-
sal large, as long as broad, in contact with rostral ante-
riorly, prefrontals posteriorly, and nasals and anterior
loreal on each side; prefrontals in median contact with
each other, frontonasal, loreals, first preocular and fron-
tal. Frontal longer than wide, its length shorter than dis-
tance between anterior edge of frontal and tip of snout,
in contact with prefrontals, interparietal, and first three
supraoculars on each side. Frontoparietals fused with in-
terparietal, forming a large subtriangular scale in contact
with occipital, parietals, frontal and last two supraocu-
lars on each side. Parietals longer than broad, separated
from each other; occipital small and subtriangular, slightly
longer than broad. Four supraoculars on each side, second
and third larger. Supracilliaries 7, separated from second
and third supraoculars by a row of small granules. Nostril
pierced posteriorly on nasal scale so that it effectively bor-
ders postnasal. Two loreals, posterior one largest. Subocu-
lar bordering lip, about three times as wide as high; 4 su-
pralabials anterior to subocular. Lower eyelid scaly, with 3
somewhat enlarged, semi-transparent scales in the middle
of right side; a single enlarged, semi-transparent scale on
left side. Temporals small and granular, those immediately
behind eye slightly larger; ear opening rounded to verti-
cally ovoid; tympanic shield positioned on dorsal superior
edge of ear opening, slightly wider than high, preceded
by other enlarged scales between corner of eye, parietals
and temporal granules. Infralabials 6/7 (left/right); men-
tal slightly wider than long, in contact with first infrala-
bial on each side and first pair of chin shields. Five pairs
of chin shields, first three in broad median contact. Col-
lar distinct, covered with 10 enlarged plates; gular scales
small and granular, 30 in a straight line between median
collar plate and symphysis of chin shields. Ventral scales
smooth and slightly imbricate, subrectangular, in 6 lon-
gitudinal and 30 transverse rows; those on first row pos-
terior to collar irregularly shaped and mostly higher than
broad; scales on outer rows narrower, subquadrangular.
Anal plate greatly enlarged, slightly wider than high, sur-
rounded by a semicircle of enlarged precloacal scales, the
one on anterior position largest and transversely enlarged.
Three pairs of transversely enlarged scales connect the last
row of ventral scales and anteriormost precloacal. A series
of 20/19 (left/right) femoral pores on each leg, separated
by a pair of poreless, transversely enlarged scales in the
middle. A vertebral series of paired, transversely enlarged
plates, starts a short distance behind occipital and runs to
tip of tail; otherwise, dorsal scales small and granular. A
row of enlarged plates covers the anterior aspect of limbs;
foreleg covered below by transversely enlarged plates, with
four curved scales protruding posteriorly. Scales on palms
and soles small, smooth, and granular, anteriormost row
enlarged; toes III, IV and V fringed with serrated scales
on basal half, distal half angled; LF4 11; LT 4 19. Tail strong-
ly depressed, covered with pairs of transversely enlarged
plates along midline above and below; subtriangular lat-
eral scales curved backwards form a serrated fringe along
the edges of tail.
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In preservative, background coloration on dorsum and
top of head black; three pale longitudinal stripes on top
of head, yellowish to greenish white: median one starting
on tip of snout and fading a short distance behind occipi-
tal; on each side, another stripe starts on first supraocu-
lar and extends to nape, where both stripes become closer
and restricted to the enlarged vertebral plates, sometimes
reduced to series of spots posteriorly. Four additional pale
stripes on dorsum and flanks: a pair of dorsolateral stripes
starting behind eyes and a pair of lateral stripes starting
behind lips, both extending to hindlimb insertion. Limbs
blueish grey above; hands and feet blue. Ventral parts
creamy white; outer edges of hindlimbs light blue; anal
plate with a subtle blue tinge. Tail black with two series
of blue spots or streaks above and below, each spot on an
enlarged plate, more irregularly defined below; blue spots
more uniform on basal portion of tail, alternating between
slightly wider and narrower rows posteriorly. Serrated
fringes greyish to creamy white on basal portion of tail,
light blue posteriorly.

Variation: The paratype (Fig. 6) agrees almost entirely with
the holotype in terms of scalation and coloration. Mensu-
ral and meristic data for the holotype and paratype are pre-
sented in Table 2.

Definition: Holaspis ngalangi sp. n. is defined by the fol-
lowing combination of characters: 1) Head, body and tail
strongly depressed, with serrated fringes on hindlimbs and
tail; 2) frontoparietals fused with interparietal; 3) two se-
ries of transversely enlarged vertebral plates along dorsum
and tail; 4) dorsum black with three pairs of pale stripes,
with paravertebral stripes confined to enlarged dorsal
plates; 5) an uninterrupted series of paired, transversely
enlarged scales between ventral and precloacal scales (see
Fig. 7).

Diagnosis: Holaspis ngalangi sp. n. can be readily distin-
guished from both of its congeners, H. guentheri and
H. laevis, by the presence of an uninterrupted series of
paired, transversely enlarged scales between the last row of
ventral scales and anteriormost precloacal scale (versus last
ventral scales and anteriormost precloacal scale separated
by at least one row of small granular scales in H. guentheri
and H. laevis; see Fig. 7); it can be further distinguished
from H. laevis by having a pair of dorsolateral stripes (ver-
sus only paravertebral and lateral stripes in H. laevis) and
a pair of paravertebral stripes confined to enlarged dor-
sal plates (versus paravertebral stripes not confined to en-
larged dorsal plates in H. laevis).

Distribution: The species is only known from Caconda
and the Cusse River, in northern Huila Province, Angola
(Fig. 8). It is likely endemic to this region of the Angolan
Plateau.

Habitat and natural history notes: Nothing is known about
its natural history, as no field notes were provided by any of



The genus Holaspis in Angola

e 'u".'ag@p# s

v
%‘u‘?fy, N
L

ey

SGWAITR) /7 )
‘ (i 1A
NN “. 57 '.’.m
c“d‘i‘\%{”lhfﬂ::i;',‘z'
S SRS 2R e
S5 Vi relves S
Seese Rt ey R EeSsss
Sl Nevnnaseees

v e
i @ LS )

U SO et S
Pl SRS
Ry s SN a T RSt g’%?’."‘g”‘oﬁ‘;:.
L2X 5

Figure 7. Drawings showing differences in the arrangement of
scales between cloacal and ventral regions in Holaspis species:
(A) paratype of Holaspis ngalangi sp. n. (BMNH 1906.8.24.57);
(B) holotype of Holaspis guentheri (BMNH 1946.8.7.31);
(C) holotype of Holaspis laevis (BMNH 1946.8.7.25). Drawings
by ARTHUR TIUTENKO.

the collectors, and it has not been recorded for more than
100 years. Holaspis ngalangi sp. n., like its congeners, is pre-
sumably an arboreal species, jumping and gliding between
the branches of the forest canopy (Fig. 9).

Conservation status: Considering that the new species
likely has the same ecological requirements as the other
species on the genus (i.e., well preserved forests), the cur-
rent rate of deforestation in Angola, and especially in the
Angolan Central Plateau, where the Caconda region lies,
poses serious threats to its survival (Fig. 9). The Angolan
Central Plateau, which comprises Huambo, Bié and Huila
provinces, has been one of the most deforested areas in the
continent (CABRAL et al. 2011, SCHNEIBEL et al. 2016, 2017,
CHITECULO et al. 2018, 2019, MENDELSOHN & MENDEL-
SOHN 2018, LEITE et al. 2018, MENDELSOHN 2019, CATA-
RINO et al. 2020, MIAPIA et al. 2021, POWELL et al. 2023).
The current deforestation pattern has reached its peak in
the last decades, but it has been an ongoing process since
the late 19 century (MENDELSOHN & MENDELSOHN 2018,
MENDELSOHN 2019, POWELL et el. 2023). The situation in
the Caconda area is especially worrisome (MENDELSOHN
& MENDELSOHN 2018, MENDELSOHN 2019, MENDELSOHN
& GOMES 2023). During surveys in the area by our team
since 2017, we have been able to observe the progression
of deforestation activities (Fig. 10). The few observed areas
with remaining healthy Miombo forests where the species
might occur were very limited and sparse, usually associ-
ated with rock outcrops and steep slopes that render the
terrain inaccessible and unsuitable for agriculture, or those
associated with religious sites such as missions and grave-
yards. No specimens were observed during our surveys
and no records other than those collected in the late 19
and early 20™ centuries exist. The fact that ANCHIETA was
based in the Caconda region for more than two decades
and only collected one specimen suggests that the species
was already rare in the late 19" century, especially consid-
ering that the region was covered by extensive forests at the
time (ANCHIETA in BANHA DE ANDRADE 1985). This leads
to the possibility that the species may already be extinct
due to deforestation, or that it survives only in relict popu-
lations confined to the denser and more humid forests as-
sociated with riparian galleries. Nevertheless, our current
data does not allow us to infer any ITUCN Red List category
other than Data Deficient (DD), which means that further
surveys in the area are fundamental to assess the status of
its populations, if still extant.

Etymology: The specific epithet “ngalangi” is a noun in ap-
position and is given in honor of the Ovimbundu King-
dom of Ngalangi, which dominated northern Huila Prov-
ince and had its capital in present day Caconda. The King-
dom of Ngalangi was dismantled by the Portuguese during
the Portuguese-Ovimbundu wars in the late 1760s. We sug-
gest “Ngalangi Gliding Lizard” and “Lagartixa Planadora
Galangue” as the English and Portuguese common names,
respectively.
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Updated key to the genus Holaspis

1a. Dorsum black with three pairs of pale longitudinal
stripes; paravertebral stripes confined to enlarged
dorsal Plates .......covecvreveeeneneeirecereeee e 2

1b. Dorsum black with two pairs of pale longitudinal
stripes; paravertebral stripes not confined to en-
larged dorsal plates .......c.cccveueuerrenecnnee Holaspis laevis

2a. Ventral and precloacal scales separated by at least
one row of small granular scales .... Holaspis guentheri

2b. Last row of ventral scales and anteriormost preclo-

acal scale connected by an uninterrupted series of
paired, transversely enlarged scales .. Holaspis ngalangi
sp. n.

Discussion

The description of Holaspis ngalangi sp. n. raises the num-
ber of Holaspis species occurring in Angola to two, and
the total number of species in this highly specialized ge-
nus to three. The fact that the only known specimens of
this new species were collected more than 100 years ago
and remained forgotten until now highlights the impor-
tance of natural history collections for the description of
biodiversity (CERfACO 2015, CERfACO et al. 2021, CERfACO
& PAss0s 2023, MAJOR et al. 2023). The role of natural his-
tory collections assumes relevance in cases where histori-
cal material is used to describe new species which are po-
tentially already extinct (CERfACO & PASsos 2023, MAJOR
et al. 2023).

Considering the lack of success in recent targeted sur-
veys and the alarming rate of habitat loss in the region, it
is possible that Holaspis ngalangi sp. n. is already extinct,
similar to some other recently described reptiles (CErRfACO
& PAssOs 2023, MAJOR et al. 2023), although anecdotal re-
ports from local villagers raise the possibility that the spe-
cies is still extant in the Caconda region, likely confined to
relict populations in isolated forest patches. The negative
results of our surveys are probably due to a combination of
factors, namely the low total search days, the elusive habits
of the genus, closely associated with forest canopies, and
the striking rate of deforestation in the region. The fact that
ANCHIETA was only able to collect a single specimen, in the
last days of his life, after more than 20 years of exploring
the region suggests that Holaspis ngalangi sp. n. was already
a rare species (or at least difficult to observe/collect) in the
19" century. Considering its probable dependence on well
preserved woodlands, habitat loss in the Central Plateau
represents a serious threat to any remaining populations
of the species. This region of Angola has one of the high-
est deforestation rates, with increasing population densi-
ty leading to the loss of woodlands to fire, crops, firewood
and charcoal (MENDELSOHN & MENDELSOHN 2018, MEN-
DELSOHN 2019, MENDELSOHN & GOMES 2023). Despite the
existence of several areas of conservation interest with high
levels of biodiversity and endemism in the central high-
lands of Angola, no formal conservation area has been des-
ignated to date (MARQUES et al. 2018, HUNTLEY et al. 2019,
Vaz PINTO et al. 2023). Without formal protection, wood-
lands and forests in the Central Plateau and Escarpment
become increasingly diminished, with negative effects on
biodiversity.
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Figure 8. Maps showing the distribution of the genus Holaspis in Africa (A) and Angola (B).
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With a clear distinction between West/Central and East
African taxa, the biogeographic patterns observed in the
genus Holaspis generally agree with those found in other
Afrotropical lizards (WAGNER et al. 2008, 2009, GREEN-
BAUM et al. 2011). The discovery of a new Holaspis species
in the Angolan Central Plateau contributes to the growing
body of knowledge on the biogeographical context of An-
gola’s herpetofauna. The Angolan section of the Great Es-
carpment of southern Africa has already been noted as a
hotspot of diversity and endemism for reptiles (MARQUES
et al. 2018, BRANCH et al. 2019, BAUER et al. 2023), amphib-
ians (MARQUES et al. 2018, BAPTISTA et al. 2019, BECKER
et al. 2023), birds (MILLS & MELO 2023) and mammals
(PALMEIRIM et al. 2023). Caconda is located on the Ango-
lan Central Plateau, bordering the Central Escarpment and
Marginal Mountain Chain and their numerous inselbergs
(MENDELSOHN & HUNTLEY 2023), where there is a conflu-
ence of reptile species with different biogeographic affini-
ties. Some areas, especially those associated with riverine
galleries and the Escarpment forests, present a southern
continuity of ecological conditions for species with Guineo-
Congolian affinities, such as Panaspis cabindae (BOCAGE,
1866), Trachylepis maculilabris (GRAY, 1845) and T. albi-
labris (HALLOWELL, 1857) (CERfACO et al. 2020b, 2024).
On the other hand, species with Zambezian affinities are

Figure 9. Illustration of Holaspis ngalangi sp. n. in its putative
habitat, with threats such as deforestation represented in the
background. Drawing by ARTHUR TIUTENKO.

also found in the region, such as T. attenboroughi CER{a-
CO, MARQUES, PARRINHA, TTUTENKO, WEINELL, BUTLER &
BAUER, 2024 and T. wahlbergii (PETERS, 1870) (CERfACO et
al. 2024). Among the endemic herpetofauna of the region,
many species are affiliated with southern African taxa,
such as Afroedura wulfhaackei BRANCH, SCHMITZ, LOBON-
RoVIRA, BAPTISTA, ANTONIO & CONRADIE, 2021, Cordy-
lus angolensis (BOCAGE, 1895) and T. ansorgii (BOULENGER,
1907) (BATES et al. 2023, CONRADIE et al. 2023, CERIACO et
al. 2024), but we can also find local endemics with Central
African affinities, as is the case of Bitis heraldica (BOCAGE,
1889) (CERfACO et al. 2020c¢). Such biogeographic patterns
generally also apply to other vertebrate groups, such as ro-
dents, carnivores, ungulates, and birds (RODRIGUES et al.
2015, KRASOVA et al. 2021, MILLS & MELLO 2023).

The interaction between climate and topography has
played a significant role in the shaping of current patterns
of reptile diversity and distribution in the region. Histori-
cal climatic shifts and consequent contraction of tropical
forests have been hypothesized to be a driver of cladogen-
esis in Afrotropical lizards (WAGNER et al. 2009, GREEN-
BAUM et al. 2011), and likely played a role in the evolution

Figure 10. Threats to Holaspis ngalangi sp. n. near Gungue village.
(A) deforested area next to remaining patch of Miombo; (B) lo-
cal villager chopping wood for personal use. Photos by Diogo
PARRINHA.
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and isolation of Holaspis ngalangi sp. n.. This is a more gen-
eral pattern that also applies in the case of the Bitis subge-
nus Macrocerastes and the divergence of the Afromontane
endemic B. heraldica (CErfaco et al. 2020c). Although
Caconda lies in the wet Miombo woodland ecoregion
(HuNTLEY 2023), Combretum collinum-Pericopsis angolen-
sis tree communities in the region contrast with typical Mi-
ombo associations of adjacent areas and are more similar
to those found in East African Miombo woodlands (CHis-
INGUI et al. 2018). Furthermore, the vegetation from the
woodlands that we sampled near Gungue village, border-
ing the Cuando River, shows some Afromontane elements
previously recorded from Serra da Namba in Cuanza-Sul
Province (GOYDER et al. 2023). While targeted surveys and
the collection of new material are fundamental for a proper
assessment of the conservation status of H. ngalangi sp. n.,
its phylogenetic placement and the evolutionary history of
the genus, further faunal and botanical surveys in the re-
gion may provide additional insights into the biogeogra-
phy of the highlands of western Angola.
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