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Namibe Province is the southernmost province of Angola and, as the result of sever-
al expeditions from the nineteenth century to the present, it is one of the most her-
petofaunally well-known areas of the country. The Province harbors a high diversi-
ty of amphibians and reptiles, including roughly one-third of the reptile taxa report-
ed for Angola as a whole. In this paper we present the results of a joint herpetologi-
cal expedition to Namibe Province in 2013 by the California Academy of Sciences
and the Instituto Nacionalda Biodiversidade e Areas de Conservacao, as well as a
synoptic list of all the herpetological bibliographic records for the taxa known from
the Province. A total of 37 herpetological taxa was collected, including at least three
(then) undescribed species, two new country records, and new records for rarely
cited taxa in Angola. These taxa belong to four amphibian genera and 15 reptile gen-
era. Species accounts are provided for each of the species collected. We also highlight
biogeographic patterns, conservation issues, and possible future paths for the explo-
ration and knowledge of the herpetofauna of Namibe.

A provincia do Namibie situa-se no sudoeste de Angola e ¢ uma das mais conhecidas
relativamente a sua herpetofauna. Este conhecimento ¢ resultado de varias expe-
dicoes realizadas desde o século XIX até aos dias de hoje. A provincia alberga uma
espetacular diversidade de anfibios e répteis, que para estes ultimos representa
aproximadamente a um terco dos taxa que ocorrem no pais. Neste artigo apresenta-
mos os resultados da expediciio herpetologica levada a cabo pela California Acade-
my of Sciences e o Instituto Nacional da Biodiversidade e Areas de Conservagio em
2013, bem como uma lista sindptica de todos os registos bibliograficos para os taxa
conhecidos na provincia. Um total de 37 taxa de anfibios e répteis foram colectados,
incluindo pelo menos trés espécies novas (uma ja descrita e as outras em processo de
descri¢cao), dois novos registos de espécies para o pais, bem como o registo de espé-
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cies raramente citadas para o pais. Estes taxa pertencem a 4 géneros de anfibios e a
15 géneros de repteis. Todos os resultados sdo apresentados em fichas taxondomicas.
Sdo ainda apresentados algums comentarios relativos a padroes biogeograficos e
questdes ligadas a conservacio, e futuros caminhos para a exploracio e conheci-
mento da herpetofauna da provincia do Namibe.

KEyworDs: amphibians, Angola, biogeography, conservation, geographic distribution,

Namibe Province, reptiles.

The current knowledge of
Angola’s herpetofauna is incom-
plete in contrast to neighboring
countries such as Namibia (Her-
rmann and Branch 2013, Mar-
ques 2015). Namibe is Angola’s
southwesternmost province and
is one of the better explored
provinces in terms of herpetolog-
ical diversity (Branch et al.
2014). Namibe Province occu-
pies an area of 57,097 km? and is
bordered by Huila Province to
the northeast, Cunene Province
to the southeast, Benguela
Province to the north, Namibia to
the south, and the Atlantic Ocean
to the west. The province is geo-
graphically separated from Huila
by the great escarpment of Serra
da Leba and Chela, which sepa-
rates the lower elevation areas of
the Namib Desert from the Huila
Plateau. Topographically, the
majority of the province has an
elevation lower than 500 m, ris-
ing to 1500 m at the escarpment
in the east. The highest elevation
is at the Serra da Neve inselberg
(2403 m) in north of the
province, almost at the border
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FIGURE 1. Map of the main sampled localities: A) Morro do Soba; B)
Omauha Lodge; C) Rio Curoca; D) Entrada do Iona; E) Campo das espin-
heiras; F) Iona; G) Ford car Wreck; H) Pediva; I) Tambor; J) Serra da Leba;
K) Pico do Azevedo; L) Caraculo; M) Praia do navio.

with Benguela. The province has two main conservation areas — Iona National Park (INP), the
largest conservation area in the country with an area 15,150 km2, and the smaller Namibe Region-
al Natural Park (NNP), with an area of 4,450 km2. Namibe lies within the African southwest arid
biome, mainly comprising Kaokoveld desert, Namibian savanna, miombo woodlands, and mopane
forest. The Kaokoveld desert, which extends along the coastal regions from southern Benguela
Province to the Skeleton Coast in Namibia, is mostly dominated by sandy dunes and the occasion-
al presence of Odyssea paucinervis, Sporobolus spicatus, and Acanthosicyos horridus dominated
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vegetation. The Namibian savanna woodlands in the central areas of the province are dominated
by herbaceous plants of the genera Aristida and Eragrostis, dispersed shrubs of Acacia, Com-
miphora and Combretum, and, towards the southwest, extensive populations of Welwitschia
mirabilis. The eastern portions of the province support smaller areas of Angolan mopane wood-
lands, which are dominated by the deciduous tree Colophospermum mopane, and Angolan miom-
bo woodlands, which are dominated by Brachystegia trees, but also typified by Isobertlinia
angolensis, Julbernardia paniculata and Baikiaea plurijuga (Grandvaux-Barbosa 1970). The
province i1s bounded in the south by the Cunene (Kunene) River, and crossed by the Curoca and
Giraul Rivers. Geologicaly, the south of the province is mostly dominated by schists, sometimes
interspersed with granites, while the north of the province is mainly comprises granites (Anony-
mous 1963).

Approximately 16 species of amphibians and 95 species of reptiles are known from Namibe
Province (Table 1). In separate works we are preparing a complete review of the diversity and dis-
tribution (including an annotated checklist) of the Angolan herpetofauna based published biblio-
graphic records prior to 2014 (Marques et al., in prep.), and an annotated checklist of the herpeto-
fauna of Namibe Province, based on bibliographic material, unpublished museum records, and
recent collections (Branch et al., in prep). This paper presents the results of an expedition con-
ducted by a team from the California Academy of Sciences (CAS), San Francisco (USA), Villano-
va University (VU), Villanova (USA), and the Instituto Nacional da Biodiversidade e Areas de
Conservacao (INBAC), Kilamba-Kiaxi (Angola). A total of 37 herpetological taxa were collected,
including at least three new species, one of which has recently been described (Stanley et al. 2016),
two new country records and new records for taxa rarely cited for the country. We then provide a
brief discussion of the present status and future prospects for the study of the herpetofauna of
Namibe.

HISTORY OF THE HERPETOLOGICAL EXPLORATION OF THE PROVINCE

Namibe Province was explored by several well documented expeditions in the nineteenth and
twentieth centuries. The first herpetological surveys conducted were those of the Portuguese
explorer Jos¢ de Anchieta (1832—-1897), who visited the region in the late nineteenth century.
Anchieta’s specimens were deposited in the Natural History Museum of Lisbon and largely stud-
ied by the Portuguese zoologist José Vicente Barbosa du Bocage (1823-1907), who published sev-
eral papers on this material (e.g., Bocage 1867, 1873, 1896). Based on material from Anchieta, as
well as others, Bocage described several herpetological taxa from Namibe Province, including
Anchieta’s Tree Frog, Leptopelis anchietae (Bocage, 1873), the Double-scaled Chameleon,
Chamaeleo anchietae Bocage, 1872, Anchieta’s Ground Agama, Agama anchietae Bocage, 1896,
Anchieta’s Shovel-snout Lizard, Meroles anchietae (Bocage, 1867), the Reticulate Sand Lizard,
Meroles reticulatus (Bocage, 1867), the Speckled Sand Skink, Trachylepis punctulata (Bocage,
1872), the Speckled Western Burrowing Skink, Typhlacontias punctatissimus (Bocage, 1873),
Anchieta’s Worm-Lizard, Monopeltis anchietae (Bocage, 1873), a Skaapsteker, Psammophylax
occelatus Bocage, 1873 (currently a synonym of the Spotted Skaapsteker, Psammophylax
rhombeatus (Linnaeus, 1758)), a new variety of Striped Sand Snake, Psammophis sibilans var.
stenocephalus (Bocage, 1877), and a new species of Giant Blind Snake, Onychocephalus petersii
Bocage, 1873 that is currently considered a synonym of Afrotyphlops schlegelii (Bianconi, 1847).

At the dawn of the twentieth century, the Portuguese explorer Francisco Newton (1864—1909)
collected herpetological specimens in the province for the Natural History Museum of the Poly-
technic University of Porto, during a three year mission from 1903 to 1905, exploring the provinces
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of Kwanza-Norte, Kwanza-Sul and Namibe. The initial collections made by Newton in the two first
provinces were studied and published upon by the Portuguese zoologist José Julio Bettencourt Fer-
reira (1866—1948) on two different occasions (Ferreira 1906, 1906), but the Namibe Province mate-
rial had remained unstudied until today (Ceriaco et al., in prep.). In 1925, the Vernay Angola Expe-
dition explored central and southwestern Angola and collected specimens destined for the Ameri-
can Museum of Natural History. The herpetological results of this expedition were partly published
upon by the American herpetologist Charles M. Bogert (1908-1992), in a paper dealing with the
snakes (Bogert 1940). A second paper detailing the rest of the herpetological material collected on
the expedition was never published. Some years later, two Swiss scientific expeditions to Angola,
1928-1929 and 19321933, led by the Swiss naturalist Albert Monard (1886—-1952) also explored
several locations in Namibe Province. The herpetological results of these expeditions were pub-
lished in four different papers (Monard 1931, 1937a, b, 1938). In between the two Swiss expedi-
tions, the Pulitzer-Carnegie Museum Expedition to Angola in 1930, led by influential American
publisher Ralph Pulitzer (1879—-1939) and conducted by Wilfrid Rudyerd Boulton (1901-1983)
and his wife Laura Crayton Boulton (1899-1980), became one of the most important expeditions
in terms of herpetological results. The material was studied and published upon by Karl Patterson
Schmidt (1890-1957) in two papers — one dedicated to the reptiles (Schmidt 1933) and other to
the amphibians (Schmidt 1936). These works resulted in the description of Pulitzer’s Thick-toed
Gecko, Chondrodactylus pulitzerae (Schmidt, 1933), Boulton’s Namib Day Gecko, Rhoptropus
boultoni Schmidt, 1933, and the Angolan endemic subspecies of White-Throated Monitor, Varanus
albigularis angolensis Schmidt, 1933. More recently the Belgian herpetologist Raymond Laurent
(1917-2005) published on a collection of amphibians and reptiles from Namibe (Laurent 1964)
sent to him by the Portuguese entomologist and director of the former Museu do Dundo (northeast
Angola), Antonio Barros de Machado (1912-2002). This contribution was of uttmost importance
for the knowledge of the southwestern Angolan herpetofauna. In addition to the several new taxa
added to the list of the provincial herpetofauna, he described four new taxa endemic to the south-
west of the country — Bogert’s Speckled Western Burrowing Skink, Typhlacontias bogerti Lau-
rent, 1964, Hellmich’s Wolf Snake, Lycophidion hellmichi Laurent, 1964, and two Namib Day
Geckos, Rhoptropus taeniostictus Laurent, 1964 and R. boultoni montanus Laurent, 1964. Wulf
Haacke conducted the last systematic field surveys in the Portuguese colonial period in 1971 and
1974 and deposited his collections in the Ditsong National Museum of Natural History (TM) in
Pretoria, South Africa, though this material has not been fully published upon. After independence
in 1975, Angola entered a long period of civil war, which ended only in 2002. This prevented fur-
ther field surveys and studies. In the past decade, several field surveys have been conducted,
including in Namibe. Teams from the Porth Elizabeth Museum — Bayworld (PEM) prospected the
province in three different expeditions so far, and a team from CAS, INBAC and VU conducted
the survey reported in this paper. These expeditions have increased our knowledge of the southern
Angolan herpetofauna, and since 2008 five new taxa from southwestern Angola (2008-2013) have
been described — the Chela Mountain Reed Frog, Hyperolius chelaensis Conradie, Branch,
Measey and Tolley, 2012, the Namib Spiny Tailed Gecko, Afrogecko plumicaudus Haacke, 2008,
subsequently made the type species of the monotypic genus Kolekanos Heinicke, Daza, Green-
baum, Jackman and Bauer, 2014, Haacke’s Sand Lizard, Pedioplanis haackei Conradie, Measey,
Branch and Tolley, 2012, Huntley’s Sand Lizard, Pedioplanis huntleyi Conradie, Measey, Branch
and Tolley, 2012, and the Kaokoveld Girdled Lizard, Cordylus namakuiyus Stanley, Ceriaco, Ban-
deira, Valério, Bates and Branch, 2016 — all but the first endemic to Namibe Province.
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MATERIAL AND METHODS

We conducted herpetological surveys in Namibe Province from 28 November to 11 December
2013, including both Iona National Park and Namibe Regional Natural Park. A total of 13 areas
were surveyed (Fig. 1). In each area, we attempted to sample a combination of habitat types. Over-
all conditions during this fieldwork were hot and dry as this was an unusually dry year. We cap-
tured specimens using long-nooses, rubber bands, or by hand during both diurnal and nocturnal
visual surveys. All specimens were euthanized following an approved TACUC protocol (#2014-2),
preserved in 10% buffered formalin in the field, and then transferred to 70% ethanol for storage.
Liver tissues were preserved in 95% ethanol and RNALateR. Voucher specimens and tissue sam-
ples are deposited in the herpetological collection of the California Academy of Sciences, with a
subset of specimens deposited in the reference collection of INBAC. In some cases, we further con-
firmed species identifications by sequencing the mitochondrial 16S ribosomal RNA gene. As noted
above, a complete list of all amphibians and reptile species reported from Namibe Province was
assembled (Table 1). This list, including localities and associated bibliographic references was
based on the ongoing project for the first atlas of the Angolan amphibians and reptiles (Marques
2015; Marques et al., in prep.). We do not include in the list unpublished museum records such as
the large series in the Ditsong National Museum of Natural History collected by Wulf Haacke in
the 1970s or the recent collections made by William R. Branch and Werner Conradie from the Port
Elizabeth Museum (Bayworld). These specimens will be a part of a forthcoming publication (W.R.
Branch, pers. comm.). However, museum material representing taxa vouchered on our expedition
are noted when relevant in the species accounts.

RESULTS

A total of 411 specimens were collected during the expedition, representing four amphibian
genera and 15 reptile genera. In the following species accounts, we provide information on CAS
voucher specimens, localities, and natural history. Latitude, longitude and elevation (in meters) of
the collection site are provided in each species account. In addition, when appropriate, we provide
brief taxonomic or geographic notes.

SPECIES ACCOUNTS

Amphibia
Anura

Bufonidae

HALLOWELL’S TOAD
Sclerophrys maculata (Hallowell, 1854)

MATERIAL.— Leba Pass, between river and highway, 5 December 2013, 15°04'13.2"S,
13°14'37.7"E, 1676 m (CAS 254877-254878).

ComMMENTS.— In Angola this species mostly occurs in the southwestern provinces of Namibe,
Benguela, Bi¢, and Huila (Marques 2015). The nearest records are in “Cainde” and “16 km W of
Vila Nova” (Poynton and Haacke 1993; Ruas 1996, 2002). It is widespread in arreas to the south,
including much of northern Namibia (du Preez and Carruthers 2009). Ohler and Dubois (2016)
recently presented evidence identifying the type species of Sclerophrys Tschudi, 1838 as referable
to Bufo rangeri Hewitt, 1935, thus making Sclerophrys the oldest available name for the clade of
African toads recently referred to as Amietophrynus Frost et al., 2006.
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Pyxicephalidae

ANGOLA RIVER FROG
Amietia angolensis (Bocage, 1866)

MATERIAL.— Leba Pass, between river and highway, 5 December 2013, 15°4'12.2"S,
13°14'38.9"E, 1676 m (CAS 254876).

ComMmENTS.— This specimen represents the first record for the species for the province,
although there are several records from the province of Huila, in Boca de Humpata (Laurent 1964a;
Ruas 1996; Channing and Baptista 2013), and Huila (Bocage 1895; Themido 1941; Perret 1976,
Ruas 1996, 2002) less than 20 km east of Leba Pass. The species is widespread across the rest of
the country (Marques 2015) as well as in much of the more mesic areas of southern Africa. In
Namibia it occurs only where there are permanent rivers (du Preez and Carruthers 2009).

DAMARALAND SAND FROG
Tomopterna damarensis Dawood and Channing, 2002

MATERIAL.— Pediva Hot Springs, 2 December 2013, 16°17'4.62"S, 12°33'47.86"E, 241 m
(CAS 254855).

ComMmENTS.— The specimen was collected by locals on the border of the largest pond at Pedi-
va Springs. The lower jaw is broken, but the specimen is otherwise in good condition. A dark pig-
mentation is visible along the jaw-line, which identifies the specimen as a male, as is common in
the genus. Comparing our specimen to the recently described Tomopterna damarensis Dawood and
Channing, 2002, from Damaraland, northwestern Namibia, it agrees with the smooth dorsum and
most important morphological characters. Comparison of 16S mtDNA sequence to the type speci-
men confirms the identification of this specimen as 7. damarensis (GenBank KU662310; p-dis-
tance from GenBank AY255091.1, the holotype of 7. damarensis, is 0.7 %). Additional details on
the distribution of the species in Angola and Namibia are being prepared for publication
(M. Heinicke et al., in prep.). This is the first record of the species for the country, extending the
range of the species considerably northwards from the type locality at Khorixas, Namibia (Dawood
and Channing 2002).

Microhylidae

MARBLED RUBBER FROG — Fig. 2
Phrynomantis annectens Werner, 1910

MATERIAL.— Omauha Lodge, 3 December 2013, 16°11'55.4"S, 12°24'0.3"E, 338 m (CAS
255056).

ComMMENTS.— Both this specimen and another now in the INBAC collections were collected
inside a toilet water tank, one of few available sources of standing water in the area. These speci-
mens represent the fourth record for the species in the country. The species reaches its northern dis-
tribution in Angola, in Novo Redondo/Gabela, Kwanza Sul Province (Poynton and Haacke 1993).
Phrynomantis annectens has previously been recorded from the Mutiambo River and Caraculo in
Namibe Province (Poynton and Haacke 1993). The current records represent the southernmost
known distribution of the species in Angola, however it is common in Namibia and South Africa
(Channing 2001; du Preez and Carruthers 2009) and is likely to occur throughout the province
wherever water is available.
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Photo courtesy of Randall Babb.

Reptilia
Squamata

Agamidae

ANCHIETA’S GROUND AGAMA — Fig. 3
Agama anchietae Bocage, 1896

MATERIAL.— INP, 29 November 2013, 16°39'27.12"S, 12°26'17.04"E, 459 m (CAS 254778);
Pico Azevedo, 7 December 2013, 15°32'2.4"S, 12°29'31.1"E, 359 m (CAS 254942); NNP, 28
November 2013, 15°46'27.4"S. 12°19'59.2"E, 264 m (CAS 254956).

CoMMENTS.— These specimens have distinctive black-tipped spines on the palmar scales,
which distinguish 4. anchietae from the morphologically similar A. aculeata Merrem, 1820 that
occurs sympatrically in Southern Angola and Namibia (Branch 1993). Agama anchietae was
described from Angola by Bocage based on specimens from Catumbela, Benguela and Dombe (all
in Benguela Province), and Mocamedes (currently Namibe, Namibe Province). In Angola, the
species is known to occur in Namibe Province (Bocage 1896, 1897; Laurent 1964a), Benguela
Province (Bocage 1863, 1896, 1897), and Bi¢ Province (Schmidt 1933). Our specimens represent
the southernmost localities of the species in Angola, although it is certainly distributed continu-
ously across the entire province.

NamiB Rock AGama — Fig. 4
Agama planiceps Peters, 1862

MATERIAL.— ‘Lion Cave’ at 3.4 km SW of Espinheira camp, 30 November 2013,
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FIGURE 3. Anchieta’s Ground Agama, Agama anchietae Bocage, 1866, from Sesfontein, Kunene Region, Namibia.
Photo courtesy of Johan Marais.

16°48'45.0"S, 12°2022.9"E, 463
m (CAS 254753); Omauha
Lodge camp, 2 December 2013,
16°11'55.4"S, 12°24'0.3"E, 335
m (CAS 254832); INP, north of
Tambor, 4 December 2013,
15°59'46.0"S, 12°2424"E, 307 m
(CAS 254839); INP, south side
of Curoca River crossing, 29
November 2013, 16°18'15.6"S,
12°25'1.56"E, 209 m (CAS
254845), 1 December 2013,
16°18'14.8"S, 12°24'2159.8"E,
210 m (CAS 254848); Pediva
Hot Springs, 2 December 2013,
16°7'19.7"S, 12°33'40.0"E, 244
£ gl PF. aal s m (CAS 254859); Namibe-
FIGURE 4. Adult male Namib Rock Agama, Agama planiceps Peters, 1862, Lubango road, road marker 59,
from Pico Azevedo. Photo by Luis Ceriaco. 1.8 km west by road from Carac-
ulo, north side of the road,
6 December 2013, 15°0'57.6"S, 12°38'36.8"E, 500 m (CAS 254900, CAS 254910); Pico Azevedo,
7 December 2013, 15°32'2.4"S, 12°29'31.1"E, 359 m (CAS 254941).

























































































































