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FOREWORD
(English version)

The rich and distinctive Angolan herpetofauna has engendered the interest of countless schol-
ars around the world. Angola’s unique geographic location, at the intersection of the central and
southern regions of the African continent, has given it two discrete faunas of amphibians and
reptiles. Of different colors, sizes, forms, and behaviors, these species have, over the years, enticed
biologists, explorers and scientists to boldly and selflessly dedicate themselves to their study.

The interest shown by specialists in the study of Angolan specimens dates back more than one
hundred years. Since the nineteenth century, books and papers have been published on the topic as
the result of these investigations. The first major bibliographic reference about the Angolan
herpetofauna, Herpétologie d’Angola et du Congo by José Vicente Barbosa du Bocage, dates from
1895. Many researchers and publications followed, greatly enriching the scientific bibliography on
the topic. However, the scattered nature of the published works, as well as the dearth of available
specimens from earlier times, has made it difficult for researchers, scholars or curious amateurs to
access to this information. Because of these difficulties, and to facilitate the access to available data
on the Angolan herpetofauna, the Ministry of Environment, through its National Institute of
Biodiversity and Conservation Areas, decided to present, in a single volume, all the available
scientific records published so far on the diversity of amphibians and reptiles. Such a task, which
has its basis in the National Strategy and Action Plan for Biodiversity and Conservation Areas of
Angola, was dependent upon the helpful collaboration of important international partners.

The present Atlas will be of inestimable assistance to the study of the Natural History of Ango-
la, not only because of its standardized taxonomic and geographical accounts with distribution
maps for all of the amphibians and reptiles known in Angola, but also because of its competent
approach to the physiography, climate, biomes, historical herpetological research in Angola,
conservation, and other topics. The thoughtful way the book is arranged, with straightforward text,
clear tables and interesting figures, makes it easy for even laymen to read and understand.

At 501 pages long, profusely documented and richly illustrated, this Atlas provides a grand
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guided tour through the diversity of the Angolan herpetofauna, from the most remote and spectac-
ular places of the country. Through mountains and escarpments, plains and valleys, savannas and
dense forests, rivers and streams, lakes and lagoons, this work encompasses the entire country,
aking us on an enlightening tour of knowledge.

The methodical labor and persistence of the specialists who produced the present work, ensure
that it not only contributes to scientific history, through its compilation of research already
completed, but also suggests future directions for researchers and scholars devoted to the topic.
Further, this substantial volume will also inform the national authorities with respect to environ-
ment protection and conservation policies.

Given all this, one can see that the present work, reflecting the contributions of the men and
women who created it, is destined to become a standard reference to the scientific literature of the
country, especially in regard to this part of its fauna. The quality of the scientific information
poured into the following pages certainly qualifies the authors of this accurate work as leading
herpetologists and places them among the important researchers to have served Angola in the
course of its scientific history.

(Portuguese version)

A riqueza e as caracteristicas da herpetofauna angolana, despertaram e continuam a desper-
tar, o interesse de inumeros estudiosos em todo o Mundo. A privilegiada localizagdo geografica
que coloca Angola nas regioes central e meridional do continente africano faz do pais um caso
raro, ao acolher no seu regago animais de dois espacos diferentes do continente africano, benefi-
ciando por isso de uma deslumbrante variedade de repteis e anfibios, como poucos paises. De
cores, tamanhos, formatos e comportamentos diferentes, esses espécimes levaram a que biologos,
exploradores e cientistas se debrugassem sobre o seu estudo, de modo denodadamente abnegado
e por longo tempo.

O interesse manifestado por especialistas no estudo de espécimes angolanos vem de ha mais
de uma centena de anos. Assim, em resultado dessas investigagoes, desde o século XIX sdo publi-
cados livros e opusculos sobre o assunto. A primeira grande referéncia bibliogrdfica relativa a
herpetofauna angolana data de 1895 e intitula-se Herpétologie d’ Angola et du Congo, da autoria
de José Vicente Barbosa du Bocage. Seguiram-se-lhes varios investigadores e obras que enrique-
ceram sobremaneira a bibliografia cientifica sobre o assunto, ao longo de mais de um século.

A natureza esparsa das obras publicadas sobre o tema, assim como a exiguidade de exempla-
res de tempos de antanho disponiveis tornam de certo modo dificil o acesso a um conjunto de infor-
macgoes por parte de investigadores, estudiosos ou simples curiosos. Em razdo desses escolhos e
para facilitar o contacto com os elementos informativos ja existentes sobre a herpetofauna ango-
lana, o Ministério do Ambiente, através do seu Instituto Nacional da Biodiversidade e Areas de
Conservagdo, decidiu coligir num tinico volume todos os dados cientificos até agora publicados e
disponiveis sobre a diversidade de repteis e anfibios. Para tamanha empreitada, que encontra
estribo na Estratégia e Plano de A¢do Nacional para a Biodiversidade e Areas de Conservagdo de
Angola, socorreu-se da prestimosa colaboragdo cientifica de importantes parceiros internacionais.

O presente Atlas representa um inestimavel auxilio para o estudo da Historia Natural de
Angola ndo so devido a metodica sectorizagdo temdtica em que se destaca a apresentagdo de
fichas taxonomicas e geograficas com mapas de ocorréncia para todos os anfibios e repteis conhe-
cidos em Angola, mas também pela habilitada abordagem da fisiografia, do clima, dos biomas, da
investigagdo historica da herpetofauna angolana, da conservagdo, entre outros. Ndo sera despi-
ciendo referir que o modo cuidadoso como foi configurado o livro, com textos arejados, quadros
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claros e gravuras interessantes, mostra a inequivoca facilidade de leitura e compreensdo sobre a
matéria ate mesmo para um leigo.

Através destas quase 500 paginas, profusamente documentadas com dados numeéricos e rica-
mente ilustradas, o Atlas proporciona-nos uma arrebatante visita guiada pela diversidade da
herpetofauna angolana, levando-nos aos mais reconditos e inimagindveis cantos do pais. Por entre
montanhas e escarpas, planicies e vales, savanas e densas florestas, rios e riachos, lagos e lagoas,
a obra perpassa o pais de lés-a-lés, transportando-nos num enleante tour de conhecimento.

O labor metddico e a sagacidade dos especialistas que produziram a presente obra fazem com
que a mesma cumpra com primores de requinte a dupla fungdo utilitaria de fazer historia cientifi-
ca, através da apresentacdo de diversas obras de investigagcdo aqui elencadas, e indicar caminhos
para pesquisadores e estudiosos da matéria interessados, tal é forte a sua componente documen-
tal que vem cobrir uma grande lacuna ha muito existente. Este nutrido volume tem ainda o
conddo de facilitar as autoridades para a concepgdo de politicas de Protegdo e Conservagdo
Ambiental.

Por tudo isso, é facil inferir que a presente obra, na qual luzem intensamente as prendas dos
homens e mulheres que a corporizaram, dispoe dos necessdrios condimentos para ser uma refe-
réncia na literatura cientifica do pais, mormente no que diz respeito a este importante segmento
da sua fauna. A qualidade da informagdo cientifica vertida ao longo das paginas que se seguem
eleva certamente os autores deste apurado trabalho a condigdo de obreiros de primeira grandeza
no plano da Herpetologia, sendo pressentivel que ndo muito tarde no tempo enfileirar-se-do, segu-
ramente, sem desdouro ao lado dos mais sonantes nomes que configuram o escol dos grandes
investigadores que serviram Angola ao longo da sua historia cientifica.

Her Excellency

Minister of the Environment of the Republic of Angola
Sua Exceléncia

Ministra do Ambiente da Republica de Angola

I

Paula Cristina Francisco Coelho
Luanda, April 2018
Luanda, Abril 2018
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ABSTRACT

The present work constitutes an historical atlas of all known bibliographic records of amphib-
ians and reptiles of Angola. It is the first attempt to compile in a single document all the records
scattered through hundreds of publications, published from the first half of the nineteenth century
to the present day, and provide a critical taxonomic revision of the herpetofauna of the country. An
introductory text discusses the Angolan socio-political and physiographic landscape, the history of
herpetological research in the country, and the diversity, distribution and endemism of Angolan her-
petofauna. It also provides a summary of the conservation concerns surrounding the herpetological
fauna. For each taxon noted in the literature we provide a detailed taxonomic account, including
data on the original description, its [UCN assessment status, global distribution, georeferenced
records for each known occurrence in Angola (accompanied by a point locality map), and taxo-
nomic and distributional notes. A synoptic list of all documented Angolan amphibian and reptile
species is provided as are lists of taxa previously erroneously assigned to the Angolan fauna. We
recognize 117 species of frogs and 278 species of reptiles as occurring in Angola, although many
of these represent species complexes or are currently recognized under names of convenience
pending taxonomic evaluation. In one instance we provide a replacement name, Trachylepis
monardi nom. nov., to deal with an instance of secondary homonymy. The Atlas is intended to be
a working reference for both current research and conservation planning, as well as a catalyst for
future work.

RESUMO

O presente trabalho constitui um atlas histdrico referente a todos os registos bibliograficos de
anfibios e répteis de Angola. Apresenta-se assim como um primeira tentativa de compilar num
unico documento todos os registos dispersos por entre centenas de publicagdes, desde a primeira
metade do século XIX até ao presente, ¢ providencia uma revisao taxondmica critica da herpeto-
fauna do pais. Este atlas contém textos introdutdrios sobre Angola, englobando a paisagem socio-
politica e fisiografica Angolana, a historia da investigagdo herpetologica no pais, a diversidade,
distribui¢do e endemismo da herpetofauna Angolana, bem como uma revisdo dos problemas de
conservacdo que afectam a fauna herpetologica nacional. Para cada taxa cuja ocorréncia esta
confirmada, sdo apresentadas fichas taxonomicas detalhadas, passando em revista desde os dados
referentes a descri¢do original do taxa, a sua classificagdo de acordo com a IUCN, a distribuicdo
global, uma detalhada e georeferenciada lista de todos os registos para Angola — todos eles mapea-
dos num mapa inteiramente dedicado, bem como notas taxondmicas e de distribui¢do. O apéndice
contém listas sindpticas sobre todas as espécies de anfibios e répteis que ocorrem em Angola, bem
com listas dos taxa erradamente referidos para a fauna Angolana. Reconhecemos a ocorréncia em
Angola de 117 espécies de anfibios e 278 de répteis, embora muitas destas representem complex-
os de espécies ou estao atualmente referenciados através de nomes de conveniéncia até nova avali-
acdo taxonomica. Num caso providenciamos um nome de substituig¢do, Trachylepis monardi nom.
nov., para resolver uma situagdo de homonimia secundaria.

O presente Atlas tem como objectivo ser uma referéncia de trabalho para actuais pesquisas e
planos de conservagéo, bem como um catalisador de futuros trabalhos.

INTRODUCTION

Angola, with an area of nearly 1,250,000 km2, is one of the largest countries in Africa. Due to
its geographic position, it is highly heterogeneous in terms of climate, topography and biomes.
Angola’s rich landscape diversity and geographic position supports an amazingly diverse yet still
poorly known biota. Its complex and troubled recent history made the country almost inaccessible
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to researchers for many years, effectively preventing modern surveys and studies, with negative
implications for the advancement of biodiversity knowledge and conservation in all of sub-Saha-
ran Africa. Fortunately, the end of the almost 30-year civil war in 2002 and the subsequent social
and economic development of the country have created the appropriate climate for the return of sci-
entific research, with support from both the national and international scientific communities.
Biodiversity research and conservation initiatives have flourished in the country in the last decade,
with Angola becoming a major player in the area, a fact reflected in Angola’s recent hosting of
World Environment Day on 5 June 2016. Numerous studies on Angolan plants (Figueiredo et al.
2009; Romeiras et al. 2014; Gongalves and Goyder 2016), birds (Sinclair et al. 2004; Ryan et al.
2004; Sekercioglu and Riley 2005; Mills and Dean 2007; Mills 2010; Mills et al. 2011; Caceres et
al. 2015), mammals (Pitra et al. 2006; Rodrigues et al. 2015; Baptista et al. 2013; Vaz-Pinto et al.
2015, 2016; Themudo et al. 2015), amphibians and reptiles (Frétey et al. 2011; Conradie et al.
2013, 2015, 2016; Ceriaco et al. 2014a,b, 2016a,b; Ernst et al. 2014, 2015; Branch and Conradie
2015) and insects (Serrano and Capela 2013, 2015) including the description of new endemic
species (Haacke 2008; Conradie et al. 2012a,b; Carleton et al. 2015; Serrano et al. 2015; Stanley
et al. 2016; Svensson et al. 2017) and a new endemic genus (Heinicke et al. 2014), and the publi-
cation of species atlases and checklists (Pinto 1983; Crawford-Cabral 1987, 1998; Crawford-
Cabral and Verissimo 2005; Mendes et al. 2013; Mills and Melo 2013; Kipping et al. 2017) are all
clear evidence of the current scientific interest in Angolan biodiversity and its conservation.

Angola boasts high herpetofaunal diversity, with 116 amphibian and 273 reptile taxa (278 if
marine turtles are taken into account, see Taxonomic Accounts and Appendix Table A1), though
this fauna has been neglected, especially when compared to the number of studies on mammals and
birds. As an example, there are fewer than 10,000 extant museum specimens of amphibian or rep-
tile from Angola, contrasting with nearly 40,000 museum herpetological specimens from neigh-
boring and smaller Namibia, and >130,000 published records for reptiles alone from South Africa
(Bates et al. 2014). Only one-third of Angolan amphibian and reptile species have been assessed
by the International Union for Conservation of Nature (IUCN), and 29 of these are assessed as Data
Deficient. In general, species distributions are poorly known, threats are unassessed, taxonomic
problems are rife, and the species richness of Angola is believed to be underestimated. This situa-
tion is exacerbated by the fact that one of the most important collections of Angolan amphibians
and reptiles, containing dozens of type specimens critical to resolving taxonomic problems, was
destroyed in the 1978 fire at the Museu Bocage in Lisbon.

As part of an international partnership between INBAC, the Instituto Nacional de Biodiversi-
dade e Areas de Conservagdo (Luanda, Angola), the California Academy of Sciences (San Fran-
cisco, California, USA), the Florida Museum of Natural History at the University of Florida
(Gainesville, Florida, USA), Villanova University (Villanova, Pennsylvania, USA), the University
of Michigan at Dearborn (Dearborn, Michigan, USA), and the Museu Nacional de Historia Natu-
ral e da Ciéncia (former Museu Bocage, Lisbon, Portugal), new herpetofaunal field surveys and
studies have been launched with funding from the United States National Science Foundation.
These new surveys aim to re-survey historical type localities to collect topotypical material and
provide new data (morphology, DNA, frog calls, etc.) for taxonomic studies currently impeded by
the loss of many critical type specimens. Other research is planned to explore previously unsam-
pled regions in order to better document and understand the diversity and distribution of the
Angolan herpetofauna.

This partnership has also resulted in other projects and activities related to the amphibians and
reptiles of Angola. All museum records of Angolan specimens have been synthesized and georef-
erenced through a project funded by the JRS Biodiversity Foundation, and all bibliographic records
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were compiled and reviewed and are presented here. These data provide a starting point and
overview of the current knowledge on the Angolan herpetofauna. The present work compiles all
available published data regarding the diversity and distribution of the Angolan herpetofauna, span-
ning more than 150 years of herpetological research in the country. It also highlights taxonomic
and distributional issues relating to particular taxa, thus suggesting avenues for future research. We
deliberately chose to focus solely on bibliographic records, not including the compiled museum
records, as the latter will require further detailed reviews and descriptions that fall out of the scope
of this publication. We anticipate that the current phase of active herpetological research by sever-
al groups will facilitate the eventual production of a comprehensive atlas, along the lines of that
recently completed for South Africa, Swaziland and Lesotho (Bates et al. 2014). However, this is
not yet feasible and we offer the current work as a tool for future work in both taxonomy and con-
servation.

THE ANGOLAN LANDSCAPE

POLITICAL AND ADMINISTRATIVE BORDERS OF ANGOLA.— Mainland Angola is limited by the
Atlantic Ocean on the west, by the Democratic Republic of the Congo in the north and northeast,
by Zambia in the east, and by Namibia in the south (Fig. 1). The Cabinda enclave, a province of
Angola, is separated from mainland Angola by the Democratic Republic of the Congo, which it
borders to the south and east. It is bordered by the Republic of the Congo in the north and the
Atlantic Ocean in the west. Once part of Portugal (also known as Portuguese West Africa), from
which it became independent in 1975, the current borders of mainland Angola were originally
defined in the Berlin West African Conference in 1884—1885 and in a few subsequent agreements
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FIGURE 1. Map of Angola, showing the provinces and major towns and position of Angola on the African continent.
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between European colonial powers. The Cabinda enclave, a Portuguese protectorate since 1885,
also known as Portuguese Congo, was added to Angola after independence. Administratively,
Angola is currently divided into 18 provinces — Cabinda, Zaire, Uige, Bengo, Luanda, Kwanza
Norte, Kwanza Sul, Malanje, Lunda Norte, Lunda Sul, Moxico, Bié, Huambo, Benguela, Namibe,
Huila, Cunene and Cuando Cubango — with Moxico being the largest (223,023 km?2) and Luanda
the smallest (18,826 km?). Angolan provincial delimitations have changed over time. For example,
Bengo Province was created in 1980 from areas formerly constituting parts of Luanda and Kwan-
za Norte provinces, and it has recently decreased in size owing to the expansion of the borders of
Luanda. There are plans to divide Moxico and Cuando Cubango provinces into three and two
provinces, respectively. Each province is divided into different municipalities (“Municipios™) that
are subsequently divided into communes (“Comunas”).

PHYSIOGRAPHY.— The Angolan coastal plain extends from sea level to approximately 250—
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FIGURE 2. The topography of Angola (after Sayre et al. 2013)
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300 m elevation, or up to about 500 m in the northwest and southwest areas (Fig. 2). A transition
zone rises sharply from 500 m to about 1000 m and is associated with sheer cliffs and the Angolan
escarpment in the southwest areas of the country (Fig. 2). The majority of the country lies on the
Angolan Plateau, with a elevation between 1000—-1500 meters (Fig. 2), with the exception of moun-
tainous areas, mainly in Huambo, Bi¢ and Huila provinces, that rise over 2000 m, reaching 2620
m at Mount Moco, the highest point of Angola. The escarpment in Angola, represented by Serra da
Mocaba and Bié Escarpments, is approximately 1,000 km long and is one of the most isolated sec-
tions of the Afromontane Archipelago (Clark et al. 2011). Due to its isolation, it harbors a rich plant
diversity, particularly rich in endemics, as well as the highest number of vertebrate endemics in the
subcontinent after South Africa (Clark et al. 2011).

RIVER BASINS.— Angola is extensively irrigated by eight main river drainages and a series of
coastal rivers (Fig. 3). While the north, including the provinces of Cabinda, Zaire, Uige, Malanje,
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Luanda Norte, Lunda Sul and the northern parts of Moxico, is drained by the Casai-Congo Basin,
the central areas of the Angola, and especially the east and southeast, are drained by the Zambezi,
Cuando, Cuito, and Cubango rivers. The Cuvelai-Etosha Basin extends from northern Namibia to
parts of Cunene and Huila provinces, whereas the Kunene Basin dominates most of Huila Province
with the main river bordering Namibia along the southern edges of Namibe and Cunene provinces.
Finally, the Kwanza, an exclusively Angolan river, starts in Bié and makes a turn to the west in
Malanje Province, passing through Kwanza Norte, Kwanza Sul, Bengo and Luanda provinces
where it meets the sea. A large part of the west coast of Angola, including the provinces of Zaire,
Bengo, Luanda, Kwanza Sul, Benguela, Namibe and Huila, is drained by smaller, sometimes inter-
mittent, coastal rivers.

GEOLOGY.— Angolan geological history is complex, shaped by different events, with rocks
from different geological eras scattered across the country, and a considerable diversity of soils
(Schluter 2006). While a large part of the metamorphic rocks of the country derive from the Congo-
Kasai Craton, there is a considerable diversity of more recent sedimentary and igneous rocks
(Schluter 2006). Coastal areas of Angola are divided by three main basins: the Congo, the Kwan-
za and the Namib marine coastal basins. These first developed during the Lower Cretaceous and
are dominated by sedimentary rocks (both carbonate and non-carbonate) with some areas of sand-
stone and limestone sands in the southwest (Namibe Province), as well as some alluvial sands, such
as those at the mouth of the Congo River at the northwestern border of the country (Schluter 2006;
Fig. 4). Sedimentary rocks dominate almost all of eastern Angola, which is largely covered by
sands and related Aeolian sediments of the Kalahari Group (Schluter 2006). The main river basins
and depressions contain alluvial and colluvial deposits in the form of sands, clays, rubbles and
gravels, with the exception of the Cuvelai Basin, which contains saline soils (Schluter 2006; Fig.
4). The more central areas of the country are characterized by a mix of metasedimentary, magmat-
ic, to metamorphic (metaigneous) rocks (Schluter 2006). The Bié Escarpment area is dominated by
silica rich soils, originating from volcanic activity, while some intrusive volcanic rocks occur in
Huila, Cunene, and Moxico (Schluter 2006; Fig. 4). A considerable area of the escarpment border
is limited by metaigneous rocks, possibly from the old Congo-Kasai Craton, which are also pres-
ent in some areas in the northeast of the country (Lunda Sul and Lunda Norte provinces; Schluter
2006; Fig. 4).

CLIMATE.— Most of Angola lies within the zone of intertropical trade winds and has a hot wet
summer and a warm dry winter (Huntley 1974). The local climates within Angola reflect combi-
nations of elevation, latitude, and distance to the coast. Generally, the coastal and southern areas of
the country are hotter (although coastal areas in the Namib are cooler than those further north)
whereas temperature tends to diminish with higher latitude and elevation, and especially at higher
elevations in the central area of the country (Fig. 5). The variation of mean monthly temperatures
is more extreme in the southeast and less pronounced in the north and northeast (Huntley 1974).

Annual rainfall in Angola increases in a roughly southwest to northeast direction, with coastal
areas south of Mogamedes City, Namibe Province) being extremely dry and most central/northeast
areas of the country, as well as Cabinda, having an annual rainfall of 1200-1400 mm (Fig. 6). Most
of the southern and coastal areas have a less humid climate (Fig. 6). Rainfall is seasonal through-
out Angola, with the northeast rainy season being from March to May and that of the southwest
being shorter and occurring some time between December and March (Huntley 1974). The north-
west experiences a short dry period (pequeno cacimbo) in January and February (Huntley 1974).

BIOMES AND VEGETATION ZONES.— Due to its geographic placement, Angola supports a
considerable diversity of biomes and vegetation types, from more tropical evergreen and semi-
deciduous rainforests in the north to true desert in the extreme southwest. This enormous habitat
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FIGURE 4. The geology of Angola (after Sayre et al. 2013).

diversity translates into a high number of plant species, some of which are endemic. The latest
checklist of Angolan flora published by Figueiredo et al. (2009) enumerates 7,296 plant taxa in 250
families and 1745 genera, of which nearly 15% are endemic, which gives Angola the second rich-
est flora in Africa after South Africa. This habitat diversity, combined with the other physiograph-
ic elements, has an extremely important effect on animal diversity and distribution, including those
of amphibians and reptiles.
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FIGURE 5. Annual mean temperatures of Angola (after Hijmans et al. 2005).

Huntley (1974) recognized five main biomes in Angola. The Guinea-Forest Biome is an ever-
green and semi-deciduous rainforest restricted to the interior of Cabinda (Maiombe Forest) and in
discontinuous patches of forest in Zaire, Uige, Kwanza Norte, and Kwanza Sul provinces. The
Congo Savanna Biome occurs in the north and is an area of tall grasslands interspersed by gallery
forests in the valleys and isolated forests patches on the plateau, mostly occurring in the Congo
River basin in Zaire, Uige, Malanje and Lunda Norte provinces. The Montane Forest Biome is rep-
resented in Angola by a few isolated patches of forests on the protected slopes and deep ravines in
the mountains of Huambo, Benguela, and Huila districts, at the highest elevations in the country,
generally 2000-2500 meters, including Mount Moco. The Brachystegia Biome is dominated by
Brachystegia (Miombo) woodlands, but is quite diverse across its 750,000 km?2 extent on the cen-
tral plateau of Angola. The South-West Arid Biome contains the most arid parts of Angola with
extended dry seasons and mostly deciduous plants extending from coastal Luanda to Namibe
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FIGURE 6. Annual mean precipitation in Angola (after Hijmans et al. 2005).

Province and then following the Angolan-Namibian border eastwards. Last, the Escarpment Zone
is represented by a discontinuous series of moist vegetation types that follow the Angolan Escarp-
ment from the coastal areas of Zaire, Bengo, Luanda, and Kwanza Sul Province to inland Huam-
bo and Huila. Depending on the location in Angola, the Escarpment Zone shares affinities with
neighboring biomes but may also act as a barrier between them.

In contrast to Huntley (1974), other recent authors have taken a more fine-grained approach to
characterizing Angolan habitats. This led Olson et al. (2001) to recognize 15 different ecoregions
for Angola (Fig. 7): Atlantic Equatorial Coastal Forest in northeastern Cabinda Province (Fig. 8),
Western Congolian Forest-Savanna Mosaic in Cabinda, Zaire, Uige and Malanje provinces (Fig.
9); Central African Mangroves in northeast Zaire Province, following the Zaire River mouth;
Southern Congolian Savanna Mosaic in parts of Lunda Norte, Lunda Sul and Malanje; an exten-
sive Angolan Scarp Savanna and Woodland area, forming a continuous distribution from the
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coastal areas of Zaire, Bengo, Luanda, and Kwanza Sul provinces to inland Huambo and Huila
(Fig. 10); an Angolan Montane Forest-Grassland mosaic in the higher areas of Kwanza Sul, Huam-
bo, Bi¢ and Huila (also known as the Bié¢ Escarpment as noted above, and supporting one of the
most critically endangered and most biodiversity-rich areas in the narrow band known as “cloud
forest” or “Angolan Escarpment Woodlands” (Clark et al. 2011); areas of Central Zambezian
Miombo Woodlands (Fig. 11), Western Zambezian Grasslands, and Zambezian Crypfosepalum Dry
Forest in the eastern parts of Moxico; an immense area of Angolan Miombo Woodland (Fig. 12),
covering most of the central plateau, but extending to the coast in some areas of Kwanza Sul
Province; most of the southern and southeast borders of the country are charactized by Zambezian
Baikiaea Woodlands (Fig. 13) and some Zambezian Flooded Grasslands occur in the extreme
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FIGURE 7. Major ecoregions of Angola (after Olson et al. 2001).



FIGURE 8. Wetland in Atlantic Equatorial Coastal Forest in Maiombe Forest, northeastern Cabinda Province (Photo by
Candido Carneiro).

FIGURE 9. Western Congolian Forest-Savanna Mosaic in Uige Province (Photo by Raffael Ernst).
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FIGURE 10. Angolan Scarp Savanna and Woodland area near Condé, Kwanza Sul Province (Photo by Luis Ceriaco).

.
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FIGURE 11. Central Zambezian Miombo Woodlands near Ikelenge, on the Angola-Zambia border (Photo by Philipp
Wagner).
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FIGURE 12. Angolan Miombo Woodlands in Cangandala National Park, Malanje Province (Photo by Luis Ceriaco).

FIGURE 13. Zambezian Baikiaea Woodlands behind Kavango River shore in Cuando Cubango Province (Photo by Aaron
M. Bauer).
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FIGURE 14. Kaokoveld desert near Espinheira, Namibe Province (Photo by Luis Ceriaco).

FIGURE 15. Namibian Savanna Woodlands near Virei, Namibe Province (Photo by Luis Ceriaco).
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FIGURE 16. Angolan Mopane Woodlands in southern Cunene Province and adjacent Namibia (Photo by Aaron M.
Bauer).

southeast of the country in Cuando Cubango Province; the southwestern coastline, from south of
Benguela to the border of Namibia is dominated by Kaokoveld desert (Fig. 14), replaced inland by
Namibian Savanna Woodlands (Fig. 15), whereas some of the southern areas of Huila and Cunene
support Angolan Mopane Woodlands (Fig. 16).

HisTORY OF HERPETOLOGICAL RESEARCH IN ANGOLA

The history of Angolan herpetology, as well the history of other zoological disciplines in
Angola, is almost as unexplored as the country’s biodiversity. Crawford-Cabral and Mesquitela
(1989) first attempted to summarize the main expeditions and works relating to Angolan verte-
brates, presenting maps for collecting localities of the most important of these. Given the histori-
cal nature of most bibliographic records, it is important to review in more detail the history of
herpetology in Angola in order to better understand the development of our current knowledge on
the diversity and distribution of amphibians and reptiles in the country. While the “birth” of
Angolan herpetology as a discipline was only in the 1860s, the precedents for the scientific study
of Angolan herpetofauna extend as far back as the second half of the seventeenth century. One of
the first written accounts on Angolan biodiversity is that of Antonio de Oliveira de Cardonega
(1623-1690), a Portuguese military officer who lived in Angola from 1639 to 1690 and wrote the
manuscript Historia geral das guerras Angolanas (General history of the Angolan wars) in 1680;
the manuscript was only published as a facsimile edition in 1940 (see Cardonega 1940—1942). This
manuscript provides some notes on the fauna of the country and provides comments on snakes,
crocodiles (Fig.17), and lizards. Another seventeenth century author that described different types
of snakes and lizards from Angola was the Italian Capuchin Missionary Giovanni Antonio Cavazzi
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FIGURE 17. Depiction of a crocodile from Cardonega’s Historia Geral das Guerras Angolanas (Cardonega 1940—1942).

de Montecuccolo (1621-1678), who lived in Angola from 1654 to 1667, and wrote the Istorica
Descrizione de’tre’ regni Congo, Matamba et Angola (An historical description of three kingdoms:
Congo, Matamba, and Angola; Cavazzi 1687) that compiled his observations on Angolan nature,
culture, and society.

The arrival of the Italian naturalist Domingos (formerly Domenico) Vandelli (1735-1816) in
Portugal led to the adoption of Linnaean ideas and methods in the Portuguese scientific communi-
ty. It also led to the creation of the Royal Botanical Garden and Cabinet of Natural History of Ajuda
(1768) in Lisbon and the Botanical Garden and Cabinet of Natural History of the University of
Coimbra (1772), and thus marked the beginning of modern natural history studies in the country
and in the territories under its dominion (Ceriaco in press). Following a plan to study the natural
resources of the Portuguese colonies, Vandelli and the Portuguese Crown promoted four “philo-
sophical” voyages to Portuguese overseas territories — all carried out by Vandelli’s students (Simon
1983, Ceriaco in press). One of these “philosophical” voyages was that undertaken by Joaquim
José da Silva (birth and death dates unknown) to Angola, where he was appointed as colonial
secretary in the territory and entrusted to conduct natural history surveys, shipping back all the
collected natural history specimens to the Ajuda Cabinet in Lisbon. Silva remained in Angola from
1783 to 1810, but the difficulties experienced during the field surveys and the time-consuming
work as colonial secretary prevented him from providing Ajuda with the desired specimens and
collections. Of the few shipments known to have been dispatched to Ajuda, none included
herpetological specimens (Ceriaco in press). In 1836, Francisco Assis de Carvalho (1798-1851),
who was at the time director of the National Museum of Lisbon (the successor of the Ajuda Cabi-
net after 1836), published an instructional booklet aimed at those who could contribute zoological
specimens from the overseas territories to the museum (Carvalho 1836). It listed animal specimens
in the collections that could be found in Angola. Of the few animals cited for Angola (seven mam-
mals, seven birds, one fish), no amphibian or reptile species was listed. During all of the first half
of the nineteenth century, the only information available about the herpetology of the region
surrounding Angola, in the Zaire Basin between Congo and northern Angola, was the reference to
three species of reptiles, “Tryonyx aegyptiacus” (currently Trionyx triunguis (Forskal, 1775)),
“Coluber palmarum” (currently Dasypeltis palmarum (Leach, 1818)), and “Coluber Smythii” (cur-
rently Graya smithii (Leach, 1818)), that were collected and shipped to Europe by James Kingston
Tuckey’s (1776—1816) expedition to the area in 1816 (Bocage 1895a).

However, from the 1850s onwards, several dedicated expeditions to Angola were planned, and
the flux of colonial officers, merchants and other Europeans to the country established an impor-
tant network between the field and natural history museums in many European capitals, especial-
ly Lisbon (Ceriaco in press). The first main expedition to yield important herpetological results was
that conducted by the Austrian naturalist Friedrich M. J. Welwitsch (1806—1872). Welwitsch was
appointed by the Portuguese Government to conduct a botanical expedition to Angola to collect
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specimens for Lisbon and provide the basis for the
knowledge of the Angolan flora and vegetation. This
botanical expedition was carried out between 1853 and
1860 and also resulted in the collection of zoological
specimens. Divided into three main areas, Welwitsch’s
expedition explored areas around Luanda, from
Quicembo (Zaire Province) to the Kwanza River mouth
(currently Luanda and Bengo provinces), areas around
Golungo Alto and Pungo Andongo and adjacent rivers
(currently Kwanza Norte and Malanje provinces), and
finally areas in the southwestern part of the country,
from the Benguela area to Mogamedes, Baia dos Tigres
and as far as inland as the Huila Plateau (currently,
Benguela, Namibe and Huila provinces). Despite the
agreement and obligations derived from his contract
with the Portuguese government that mandated that all
collected material would be deposited in Portugal,
Welwitsch offered a considerable part of the collected
material to the British Museum, especially the zoologi-
cal specimens (Gomes 1876; Giinther 1876a; Bocage
1876). The small herpetological collection offered by
Welwitsch to the British Museum was studied by Albert
Gilinther (1830-1914) and John Edward Gray (1800—
1875), who described three new species of reptiles from
it: Dendraspis welwitschii Guinther, 1865, currently
considered a synonym of Dendroaspis jamesoni (Trail,
1843); Dalophia (currently Monopeltis) welwitschii
Gray 1865; and Psammophis (currently Psammophylax)
acutus Gunther, 1888.

A more systematic study of Angolan herpetofauna
was initiated by the Portuguese zoologist José Vicente
Barbosa du Bocage (1823-1907; Fig. 18). Bocage was
appointed director of the zoological section of the
National Museum of Lisbon in 1858, a position he kept
until his death, and coordinated an important network of
collaborators and explorers who sent him many speci-
mens from Angola.

Among the most important collaborators and
explorers were the Portuguese captain Francisco
Antonio Pinheiro Bayao (1833-1883), established in
Malanje Province between 1863 and 1866, and the
Portuguese explorer José Alberto de Oliveira Anchieta
(1832-1897; Fig. 19), who explored Angola from 1866
to 1897 without interruption, during which time he
collected specimens exclusively for the Lisbon Museum
and largely contributed to the knowledge of the Angolan
herpetofauna. Pinheiro Baydo was initially based in
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FIGURE 18. Portrait of Barbosa du Bocage,
from around the 1860s (source Arquivo Historico
Museu Bocage).

A o
FIGURE 19. Portrait of José Alberto de Oliveira

Anchieta (source Arquivo Historico Museu
Bocage).



26 PROCEEDINGS OF THE CALIFORNIA ACADEMY OF SCIENCES
Series 4, Volume 65, Supplement 11

Duque de Braganca district, (Malanje Province), but was later transferred to Luanda as a prisoner
following problems with the local governor (see Ceriaco in press for details), and sent Bocage
some of the first shipments of Angolan specimens received in Lisbon, mostly from Duque de Bra-
ganca, Dondo, and Luanda. Among these collections was a considerable amount of herpetological
material, including specimens used by Bocage and other naturalists to describe several new
species. Initially Bocage let foreign naturalists study this material. Thus, Cystignathus Bocagii
(currently Leptopelis bocagii), and Hyperolius nasutus were described by Giinther (1865a),
Limnophis bicolor by Glinther (1865b), and Hyperolius marmoratus var. angolensis and Hyper-
olius bocagei by the Austrian naturalist Franz Steindachner (1834-1919) (Steindachner 1867). The
first Angolan species described by Bocage himself was Rana bragantina Bocage, 1864, currently
a synonym of Hoplobatrachus occipitalis (Glinther 1858), based on a specimen sent by Bayao from
Duque de Braganga. In all, Bocage described 11 new amphibian taxa and 12 new reptiles based on
Bayao’s material, as well as adding several taxa to the list of Angolan herpetofauna.

Anchieta, who was later hired by the Lisbon Museum to lead a four-year zoological explo-
ration to Angola (which ultimately lasted 36 years), initially explored the Cabinda, Loango, Lolem-
bo, Rio Quilo and Zaire regions of the country, in a personal expedition to the country between
1864 and 1865 leading to the description of Euprepes anchietae (currently considered a synonym
of Trachylepis maculilabris), Ablepharus (currently Panaspis) cabindae, and Leptophis (currently
Philothamnus) dorsalis (another specimen in the type series was from Baydo). From 1866
onwards, Anchieta was employed by the museum and collected thousands of specimens that he sent
to the Lisbon museum, thus contributing greatly to the expansion of knowledge of the Angolan
herpetofauna and leading to the description of dozens of new taxa. His explorations were
geographically distributed across almost all the western provinces of the country (Luanda, Bengo,
Cuanza Norte, Cuanza Sul, Benguela, Huambo, Bié, Huila, Namibe and Cunene). Anchieta died in
1897 in Caconda during a field expedition near the town (Fig. 20). Anchieta is still universally
considered the most important herpetological collector in Angola based on the diversity and
volume of his collections.

Besides Bayao and Anchieta, other private individuals contributed to Bocage’s pioneering
studies on Angolan herpetology. This includes the following individuals: Portuguese businessman
Jodo Toulson (birth and death dates unknown), who between 1864 and 1868 sent at least three ship-
ments of zoological specimens to Bocage from Luanda including one reed frog specimen that
would serve as the basis for Hyperolius toulsonii Bocage 1867a (currently part of the H. angolen-
sis complex); J. A. Botelho (birth and death dates unknown), who sent some herpetological speci-
mens from Novo Redondo (now Sumbe, Kwanza Sul Province; see Bocage 1867b); “M. Graga”
(see Bocage 1873a), who sent specimens from Huila; “Padre” (Father) Antonio José de Sousa Bar-
roso (1854-1918), chief of the Catholic Mission in Sdo Salvador do Congo (currently M’Banza
Congo, Zaire Province), who sent Bocage specimens from the vicinity of the Mission; and
J. Bernardino d’Abreu Gouveia (birth and death dates unknown), who also sent specimens from
“Congo” to Lisbon (Bocage 1887a). Two other individuals who greatly contributed to Bocage’s
works were the Portuguese explorers Hermengildo Carlos de Brito Capello (1841-1917) and
Roberto Ivens (1850-1898), who conducted two major expeditions. The first (1877-1880) from
Benguela to Iaca to study the Zaire and Zambezi basins (exploring the Benguela, Bié¢ and Cassange
areas in Angola), and the second a transcontinental journey (1884—1885) from southern Angola
(Pinda, in Namibe Province) to Quelimane in Mozambique. New data and collections resulted from
both these expeditions, including the types of Euprepes (currently Lubuya) ivensii, Rana (current-
ly Hildebrandtia) ornatissima (1879a,b) and Vipera (currently Bitis) heraldica (Bocage 1889) from
the first, and Psammophis sibilans var. stenocephalus, and Psammophis sibilans var. leopardinus
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FIGURE 20. Depiction of Anchieta’s laboratory in Caconda (source Arquivo Histérico Museu Bocage, artist and date
unknown).

from Namibe Province, obtained during the exploration of the Curoca River basin on the second
(Bocage 1887b).

Bocage dedicated the following decades to the study of Angolan fauna with a special interest
in herpetology and ornithology, and he published 24 contributions on the Angolan herpetofauna
(Bocage 1864, 1866a,b, 1867a,b,c,d, 1870, 1872, 1873a,b, 1876, 1879a,b,c, 1882a, 1886a,
1887a,b,c, 1888, 1889, 1890, 1893, 1895a,b, 1896a,b, 1897a,b). As his major contribution to the
study of the Angolan herpetofauna, Bocage published “Herpetologie d’Angola et du Congo,” the
first, and until now, the only complete summary of Angolan amphibians and reptiles, comprising
at the time a total of 191 species (41 amphibians and 150 reptiles; Bocage 1895a). Since the time
of Bocage, the number of known herpetological taxa has more than doubled.

Under the direct supervision of Bocage, the Portuguese naturalist José Julio Bettencourt
Ferreira (1866—1948) was appointed as assistant in the herpetological collections of the National
Museum of Lisbon and started his career studying the Angolan herpetofauna (Ferreira 1897a),
including the specimens of the last shipment sent by Anchieta (Ferreira 1897b). Bocage died in
1907, and although his last papers were published in 1905, his age and delicate health effectively
incapacitated him during the first years of the twentieth century. Due to Bocage’s condition, Bet-
tencourt Ferreira pursued the study of the Lisbon Museum Angolan material, especially that sent
by private collectors and donors (Ferreira 1900, 1903). Ferreira was also responsible for the study
of the herpetological material of Francisco Newton’s expedition to Angola. Newton (1864—1909;
Fig. 21), who had collected extensively for the Lisbon Museum and Bocage in the Cape Verde
Islands, the Gulf of Guinea, and Timor, was hired by the Polytechnic Academy of Porto to lead an
expedition to Angola. This expedition (1903—1905) focused on Luanda, Bengo, Kwanza Norte,
Kwanza Sul, Malanje, and Namibe provinces. Ferreira published upon the collections made from
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Luanda to Malanje on two different occasions (Ferreira
1904, 1906) resulting in the description of nine amphib-
ian and one reptile species, some of which continue to
be particularly problematic (Ceriaco et al. 2014a). The
material collected in Namibe by Newton was never
reviewed by Ferreira and it, along with the majority of
Newton’s collection, is still housed in the Museu de
Historia Natural da Universidade do Porto, Portugal.
Other nineteenth century European naturalists,
such as Albert Giinther, Wilhelm Peters (1815-1883),
and George Albert Boulenger (1858-1937), also
described new species from Angola based mostly on
specimens sent by particular collectors. The British
lieutenant Verney Lovett Cameron (1844—1894), who
explored Angola from the northeast (Lunda provinces)
to Bié and Benguela in 1875, sent a small Angolan col-
lection to the British Museum, including five reptile

specimens (representing five different taxa), including , /4:1
the type of Ahaetulla bocagii described by Giinther T <
(1888) (currently a synonym of Philothamnus variega- o

tus). Peters received herpetological material from two W)

main German expeditions to the country. The first Ger- F . .

. 3 IGURE 21. Portrait of Francisco Newton
man expedition (1873-1876) was to the “Kingdom of  (source Arquivo Histérico Museu Bocage).
Loango” Chinchoxo (Cabinda Province) and Loango
(Malanje Province) sponsored by the Africanische Gesellschaft and led by Paul Gussfeldt (1840—
1920) in the company of Dr. Julius Falkenstein (1842—-1917), Max Buchner (1846-1921), and
Major Friedrich Wilhelm A. von Mechow (1831-1904). The second German expedition by von
Mechow and Major A. von Homeyer (1834-1903) to Malanje (Kwango River) and Pungo Andon-
go occurred from 1879 to 1882 and included an incursion to the Lundas from 1879—-1880 by Buch-
ner. From the first expedition to Chinchoxo, Peters described Agama colonorum var. congica (cur-
rently considered a full species), Neusterophis atratus (currently considered a synonym of
Natriciteres olivacea (Peters, 1854)), Atractaspis congica, Hyperolius leptosomus and Hyperolius
adspersus (Peters 1877a), and also Euprepes notabilis (Peters 1879; currently considered a
synonym of Trachylepis maculilabris (Gary, 1845)). For this last description, Peters also used one
specimen from Pungo Andongo from Major A. von Homeyer. Based on the Malanje collection
from Mechow, Peters (1881) described Xenocalamus mechowii and Microsoma collare, and Hyper-
olius vermiculatus (Peters 1882a) (currently considered a part of the Hyperolius angolensis species
complex). From Buchner’s Lundas expedition, he described Bufo (currently Sclerophrys) buchneri
(Peters 1882b).

Boulenger described several new species from Angola based partly on material sent by
Bocage. These include Mabouia (currently Trachylepis) bocagii (Boulenger, 1887) based on two
specimens, one collected by Pinheiro Bayao in Duque de Branganca (currently Calandula) and
other by F. Welwitsch collected at Pungo Andongo, and Lycophidion meleagre Boulenger, 1893
from Ambrizette. In addition, Boulenger studied the collection of Indian-born William John
Ansorge (1850-1913), who explored the Congo basin between 1903 and 1909 and collected exten-
sively in Angola (Luanda, Bengo, Kwanza Norte, Malanje, Bié, Huila, Benguela and Namibe
provinces) from 1903 to 1905. Ansorge’s collections were sent to the British Museum where they
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were studied and published on by Boulenger on four different occasions (Boulenger 1905, 1907a,b,
1915). The importance of Ansorge’s collections is reflected in the great number of descriptions
based on them: Arthroleptis xenochirus Boulenger, 1905, Arthroleptis (currently Phrynobatrachus)
parvulus Boulenger, 1905, Rana (currently Ptychadena) bunoderma Boulenger, 1907a, Rana (cur-
rently Tomopterna) cryptotis Boulenger, 1907b, Psammophis ansorgii Boulenger, 1905, Causus
bilineatus Boulenger, 1905, Phyllodactylus (currently Afrogecko) ansorgii Boulenger, 1907a,
Mabuia (currently Trachylepis) laevis Boulenger, 1907a, Mabuia (currently Trachylepis) ansorgii
Boulenger, 1907a (currently considered as subspecies of T. sulcata), and Prosymna angolensis
Boulenger, 1915.

From the 1910s onwards, several new expeditions led mostly by foreign naturalists resulted in
important herpetological collections, and were studied and published on by several authors. These
expeditions were connected to the political momentum of Portugal. After the end of the monarchy
and implementation of the Republic in 1910, Portugal greatly strengthened its colonial agenda,
opening the doors to several scientific initiatives to what then was the Colony of Angola. The first
of these expeditions to explore Angolan territories was co-promoted by the Ministry of Public
Education and the French Geographic Society and was directed by the Count Jacques de Rohan-
Chabot (1889-1958). This trip explored the central southern regions of Angola and Rhodesia (cur-
rently Zimbabwe and Zambia) in 1912-1914. The resulting collections were deposited in the
Muséum National d’Histoire Naturelle (MNHN) in Paris, and herpetological results of the expedi-
tion (almost all from Cunene and Cuando Cubango Provinces) were published by Angel (1923)
who described Typhlacontias rohani. The Swedish naturalist and curator of Goteborgs Naturhis-
toriska Museum Hilmer Nils Erik Skoog (1870-1927) visited southern Angola, namely Namibe
Province, in 1912 as part of his two year expedition to Southern Africa (1912—-1913). Although his
interests were in other groups, he collected, or obtained from local collectors, specimens studied
by the Swedish herpetologist Lars Gabriel Andersson (1868—1951), including the type of the
remarkable Desert Plated Lizard, Gerrhosaurus skoogi, named in his honor (Andersson 1916).

During the 1920s and 1930s, Angola came to the attention of some of the major North Amer-
ican natural history institutions, including the American Museum of Natural H1story (AMNH) in
New York, the Academy of Natu- 2 T
ral Sciences of Philadelphia
(ANSP), and the Carnegie Muse-
um (CM) in Pittsburgh. In 1925,
Arthur S. Vernay (1877-1960)
organized the Vernay Expedition
to Angola with the goals of col-
lecting zoological specimens for
the AMNH, including the iconic
and mysterious Giant Sable (Hip-
potragus niger variani Thomas,
1916) endemic to Malanje
Province. In addition to Vernay,
the AMNH taxidermist Herbert
Lang (1879-1957), the ornithol-
ogist Rudyerd Boulton (1901-
1983), and Alan and Charles
Chapman, two young English-

o . K FIGURE 22. An overview of the field gear and conditions of the Vernay
men 11V1ng in Angola at the time, Expedition to Angola (source American Museum of Natural History).
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also participated in this expedition to the center and southwest of Angola (Malanje, Kwanza Sul,
Benguela, Huambo, Huila and Namibe provinces; Fig. 22). This expedition yielded a huge collec-
tion of amphibians and reptiles, of which only the snakes (202 specimens representing 39 forms,
three of them new to science: Mehelya vernayi, Naja nigricollis nigricincta, and Aspidelaps lubri-
cus cowlesi) were studied and published on by Charles M. Bogert (1908—1992) in 1940. The
remaining specimens remain mostly unstudied although specimens collected on the Vernay Expe-
dition were recently used in the description of the new Angolan endemic cordylid Cordylus
namakuiyus Stanley et al., 2016 and by the British/American zoologist Arthur Loverdige (1891—
1980) to describe Afroedura karroica bogerti (currently Afroedura bogerti) and Pachydactylus
scutatus angolensis (Loverdige 1944), elevated to full species by Bauer et al. (2002a).

Also with the intent of collecting specimens of the Giant Sable for the creation of a diorama,
the ANSP organized the Gray Expedition to Angola led by the American hunter Prentiss N. Gray
(1884—1935). In the first of the two expeditions (1929), Gray was accompanied by the ornitholo-
gist Wilfrid Wedgwood Bowen (1899-1987) and by an employee of the Companhia de Diamantes
de Angola, J. R. Evans (birth and death dates unknown). In August 1930, Harold T. Green (1896—
1967) led a second expedition promoted by the ANSP to Angola to collect additional material for
the diorama, and some reptiles and amphibians were collected. This latter expedition took three
months, beginning in Lobito and then spending most of the time in the area of Malanje, but also
with a small incursion into Katanga (then in the Belgian Congo). This small collection, still extant
in the ANSP, was never published upon.

From 1930 to 1931, Ralph Pulitzer (1879-1939) and his wife Margaret Kernochan (née Leech)
Pulitzer and (Wolfrid) Rudyerd Boulton, Jr. (1901-1983) and his wife Laura Theresa (née Crayton)
Boulton (1899-1980) carried out the Pulitzer Angola Expedition that was promoted by the
Carnegie Museum (CM). This expedition mainly focused on mammals and birds and explored
areas in the center (Bié Province) and southwest (Benguela, Namibe, Huila and Cunene provinces).
It yielded important herpetological results that were published by Karl Patterson Schmidt (1890—
1957) at the Field Museum of Natural History (FMNH), Chicago. Due to the involvement of
Schmidt, duplicates of some species were deposited in the FMNH, while the majority of the mate-
rial remained in CM. Schmidt published the results in two principal papers, the first dedicated to
reptiles (Schmidt 1933) and the second to amphibians (Schmidt 1936). The reptile collection, com-
prising 457 specimens belonging to 40 different species, was used by Schmidt (1933) to describe
four new taxa — Rhoptropus boultoni, Pachydactylus bibronii pulitzerae, Lygodactylus laurae, and
Varanus albigularis angolensis. The amphibian collection included 442 specimens representing 17
different species, which, though not including any new taxa, did represent several important range
extensions (Schmidt 1936).

At about the same time that North American institutions undertook expeditions in Angola,
several European institutions and individuals also promoted expeditions to the Portuguese colony.
One of the most important collectors was the Swiss naturalist Albert Monard (1886—1952; Fig. 23).
He undertook two large expeditions to Angola for the Museum of La Chaux-de-Fonds (where the
collections still exist) in collaboration with the former National Museum of Lisbon, then renamed
the Museu Bocage (Monard 1931, 1932, 1937a,b, 1938).

The first of Monard’s trips was originally designed as a private hunting endeavor organized by
other Swiss nationals. This trip lasted from July 1928 to February 1929 (but only three months
were effectively dedicated to specimen collecting) and explored Chimporo, Ebanga, Kakindo,
Kuvangu, Kalukembé, Catumbela, Santo Amaro, Vila da Ponte, Bimbi, Caquindo, Chimporo,
Kuvelai and Mbalé¢, all in the southern areas of the country (Benguela, Huila, Cunene, Bié, Cuan-
do Cubango provinces). The resulting collection comprised 45 herpetological specimens, repre-
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senting 23 species, including the type material
for two species of amphisbaenids — Monopeltis
okavangensis Monard, 1930 (currently consid-
ered a synonym of Monopeltis anchietae
(Bocage, 1873)) and Amphisbaena ambuellen-
sis Monard, 1930 (currently considered a syn-
onym of Zygaspis quadrifrons (Peters, 1862)).
Encouraged by the results of the first expedi-
tion, Monard, in close contact with the Por-
tuguese colonial administration, organized a
second expedition to Angola that left Europe in
March 1932 and lasted until November 1933.
This second expedition revisited some areas
surveyed in the first, but also continued further
north covering more areas in Benguela
Province as well as in Huambo. The herpeto-
logical results of the second trip were far
greater and diverse than those of the first. The
resulting collection comprised nearly 400 spec-
imens, among which were many new species
records for the country. It also included several
new species, both among amphibians —

Hyperolius cinereus Monard, 1937, Hyperolius
erythromelanus Monard, 1937 (currently con-
sidered a member of the Hyperolius angolensis

FIGURE 23. Figure Albert Monard with a specimen of
Varanus niloticus during the second Swiss Expedition to
Angola (source Musée d'histoire naturelle de La Chaux-de-
Fond).

complex), Rana (Ptychadena) keilingi Monard,

1937, Rana (Ptychadena) buneli Monard, 1937 (currently considered a synonym of Ptychadena
bunoderma), Bufo regularis humbensis Monard, 1937 (currently considered a member of the Scle-
rophrys regularis complex), and Cassionopsis (currently Kassina) kuvangensis Monard, 1937 —
and reptiles — Monopeltis devisi Monard, 1937 (currently considered a synonym of Monopeltis
anchietae (Bocage, 1873)), Monopeltis granti kuanyamarum Monard, 1937 (currently considered
a synonym of Dalophia pistillum Boettger, 1895), Mabuya (currently Trachylepis) striata angolen-
sis Monard, 1937 (currently Trachylepis monardi nom. nov. see taxonomic account), and
Tetradactylus lundensis Monard, 1937 (currently considered a synonym of Tetradactylus ellen-
bergeri).

Heinrich Ernst Karl Jordan (1861-1959) from the Tring Museum conducted an expedition to
South-West Africa (currently Namibia) and Angola in 1934. During this trip, he made an important
collection of reptiles and amphibians from several areas in Angola, ranging from the forests and
swamps of Congulu and Quirimbo (Kwanza Sul Province) and the open forests of Mount Moco
and Catengue (Huambo and Benguela provinces respectively), to the dry, granitic, sandy or lime-
stone areas of Bocoio, Lobito and Morro de Pundo (Benguela Province). This material would be
later studied by Parker (1936) and lead to the description of one snake and two amphibian taxa.
From 1937 to 1938, Wilhelm Schack (1909-1959) collected material in Cubal (Benguela Province)
that was sent to the German herpetologist Robert Mertens (1894—1975) at the Senckenberg Muse-
um in Frankfurt. The collection, containing 439 specimens of 42 different species, was the basis
for the description of Rhoptropus boultoni benguellensis and Agama planiceps schacki (Mertens
1938). David Sjolander (1886—1954), curator of Goteborgs Naturhistoriska Museum in Sweden,
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collected in Angola in 1948. While the most famous result of his Angolan expedition is the adult
male elephant still on display in the Géteborg Museum, he also collected a few amphibians and
reptiles in Namibe and Huila provinces that were never published upon. From May 1952 to April
1954, the Zoological Museum of Hamburg promoted the Hamburgische Angola-Expedition that
explored the provinces of Kwanza Norte, Kwanza Sul, Huambo, Benguela, Huila, Namibe and
Cunene and produced a large number of herpetological specimens, collected mostly by Gustav
Adolf von Maydell (1919-1959) and Dr. Schonfeldt. This collection was described by the German
Herpetologist Walter Hellmich (1906—-1974) (Hellmich and Schmelcher 1956; Hellmich 1957a,b)
and included the type material of Agama agama mucosoensis and Gerrhosaurus nigrolineatus
ahlefeldti. The material is currently deposited in Munich and Hamburg. Werner Ladiges (1910—
1984) led the Angola Expedition of the Zoological Museum of Hamburg in 1959, but his herpeto-
logical collections were never subsequently studied. Gert Hermann Heinrich (1896-1984) led the
Conover Angola Expedition sponsored by the Chicago Natural History Museum (Field Museum),
which explored many areas in Angola (Zaire, Luanda, Malanje, Kwanza Norte, Kwanza Sul,
Huambo, Benguela, Huila, Namibe, Lunda Norte and Lunda Sul provinces) from 1953 to 1955.
A total of 560 herpetological specimens were collected, but with the exception of some lacertids
studied by Hymen Marx (1925-2007) and used to describe the Mount Moco endemic Ichnotropis
microlepidota in 1956 (Marx 1956), the rest of the collection was not intensely studied and remains
at FMNH.

As part of the political project for the sci-
entific study of the colonies, the Portuguese
Junta das Missoes Geogrdficas e de Investi-
gacoes Coloniais (created by decree in 1936,
later renamed Junta de Investigagoes do Ultra-
mar, and from 1973 onwards Junta de Investi-
gagoes Cientificas do Ultramar) promoted
extensive multidisciplinary surveys to all of
the Portuguese overseas territories. Under the
Junta, the responsibility for zoological studies
was given to the Centro de Zoologia de Lisboa
(CZL) that was led by the Portuguese zoologist
Fernando Frade (1898-1983; Fig. 24), who
from 1957-1959 conducted several field sur-
veys in Angola related to colonial apicultural
studies, especially in Moxico Province. During 8. ;
these surveys, Frade made a considerable col- 8L i .
lection of amphibians and reptiles (more than FIGURE 24. Fernando Frade, during fieldwork in Guinea
600 specimens) that were partly studied by Bissau (source Instituto de Investigagdo Cientifica Tropical).
Managcas (1963, 1973) and Ruas (2002). This collection, recently relocated to the Museu Nacional
de Historia Natural e da Ciéncia (former Museu Bocage) in Lisbon, is currently being restudied
since many specimens were never cited and represent important range extensions to known distri-
butions. Another contribution to the Angolan herpetofauna are the collections by Anténio Arman-
do Themido (1891-1960) from the University of Coimbra. He catalogued the small African
herpetological collections of the Zoological Museum of the University of Coimbra, which includ-
ed some Angolan specimens such as duplicates sent to Coimbra by Bocage, as well as few new
records based on the collection donated to the museum by Manuel Paulino de Oliveira (1837—
1899), the former curator of Coimbra Museum (Themido 1941).
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African institutions and naturalists, especially South Africans, also contributed important
knowledge of Angolan herpetofauna prior to the country’s independence. During the Harvard
Peabody Museum’s expedition in September 1951, the Transvaal Museum entomologist Charles
Koch (1904-1970) collected specimens of Gerrhosaurus skoogi Anderson, 1916 from the desert
areas of Namibe Province, which the south-African herpetologist Vivian FitzSimons (1901-1975)
used in his study that erected a new genus Angolosaurus (FitzSimons 1959; now again considered
as Gerrhosaurus). Other examples of collectors in Angola include Cornelius G. Coetzee (born
1931), from the State Museum (now National Museum of Namibia) in Windhoek, who collected
in 1969—-1974, and Wulf Haacke (born 1936), from the Transvaal Museum (now Ditsong National
Museum of Natural History), who made important collections in Malanje, Kwanza Norte, Kwan-
za Sul, Benguela, Huila, and Namibe provinces. Besides two papers by Haacke (1997, 2008) that
covered part of his collections, the remaining collections are still unpublished and are deposited in
the Ditsong Museum in Pretoria and in the National Museum of Namibia of Windhoek, Namibia.
Despite some important contributions to the study of other animals groups, such as birds and mam-
mals, Angolan institutions, such as the Instituto de Investigacdo Cientifica de Angola (IICA) in Sa
da Bandeira (now Lubango), the Museu de
Histéria Natural de Luanda (MHNL) and the
Instituto Universitario de Angola (IUA), both
in Luanda, were never dedicated to the study
of the country’s herpetofauna. The Biology
Laboratory of the Museu do Dundo (MD) in
Dundo, Lunda Norte Province was funded and
managed by the now defunct diamond compa-
ny DIAMANG and represented a clear excep-
tion. Directed by the Portuguese entomologist
Antonio Barros de Machado (1912-2002; Fig.
25), the laboratory promoted an extraordinary
plan for the study of the natural history of the
“Lundas” (Lunda Norte and Lunda Sul
provinces) as well as contributing to the study
of other areas in Angola. While the staff stud- K0 ; i :
ied some plant and animal groups, visiting FIGURE 25. Barros Machado collecting biological materi-
and/or foreign naturalists studied others such al in Lunda Norte Province (source Museu do Dundo).
as the amphibians and reptiles. The majority of herpetological material collected by the MD team
was sent to the Belgian herpetologist Raymond F. Laurent (1917-2005). Laurent published three
important papers based on the material sent to him by Barros Machado. The first two were exclu-
sively related to material from the “Lundas” (Laurent 1950a, 1954a), whereas the third included
material from southwestern Angola (Benguela, Namibe and Huila provinces). Based on these three
works, Laurent added a total of 72 new herpetological taxa for Angola, of which 22 were new to
science. The majority of these collections were returned to MD after Laurent’s studies where they
remain mostly intact (Ceriaco and Bauer in prep.). However, some duplicate material cited in the
first two papers remained in the Royal Museum for Central Africa (MRCA) in Tervuren, Belgium,
and duplicate material cited in the third paper remained in the Museum of Comparative Zoology
(MCZ) at Harvard University, Cambirdge, USA. Part of the snake collection was later studied by
Thys van den Audenaerde (1966).

Political and social stability in Angola started to degrade in 1961 when occasional but violent
attacks by guerrillas initiated a war of liberation from Portugal. The war lasted for almost 13 years
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and ended only in 1974 after a military coup in Lisbon put an end to the ruling regime. Only then
were negotiations initiated for the decolonization and independence of Angola, with Angola
becoming independent in November 1975 after nearly 500 years of Portuguese control. Immedi-
ately after independence, however, a violent civil war erupted that lasted until 2002; this war is
divided into three main periods — 1975 to 1991, 1992 to 1994, and 1998 to 2002 — separated by
brief and precarious peace agreements. The initial part of the conflict that occurred during the
middle of the Cold War involved direct participation of local factions, the South African Armed
Forces, the Cuban Armed Forces, and international mercenaries, as well as the indirect support of
both the United States of America and the Soviet Union to the different competing factions. Given
the growing violence and danger, field research in Angola stalled. Most studies related to the
Angolan herpetofauna published in the years preceding and after the independence were based on
previous collections. Broadley and Gans (1969) and Horton (1972) published some works on the
Angolan herpetofauna, mostly based on specimens loaned from museums or sent by individual
researchers. Gans (1976) described three new species of amphisbaenians — Monopeltis luandae,
Monopeltis perplexus, and Dalophia angolensis — based on specimens from the AMNH, the
Smithsonian Institution, the CZL and the MHNC. Jean-Luc Perret (1976) published the amphibian
type catalog of Museu Bocage, Lisbon, noting several amphibian type specimens from Angola.
Miguel Cei (1977) published a checklist and identification key of the amphibians of Angola, most-
ly based on the collections of Museu Bocage. Last, Manacas (1982) published a paper on the ven-
omous snakes of former Portuguese overseas territories, which included new localities for several
species in Angola, and Ruas (1996, 2002) published on the frogs collected by Frade in Angola.

Due to the strong political ties between Angola and the Soviet Bloc in the first years after inde-
pendence, teams from the German Democratic Republic (GDR) travelled to Angola as part of bilat-
eral relationships. This provided the opportunity for Rainer Giinther (born 1941) from the Muse-
um fiir Naturkunde Berlin (ZMB; at that time in East Berlin) to collect in Angola between 1981
and 1983. These small collections were not later published on, though they remain in the ZMB
collections. C. J. McCartney made the other collecting episode during the war, however in a very
different context. As part of the South African Armed forces during the conflict in the Cuito-Cua-
navale area (Cuando Cubango Province) in March/April 1988, McCartney collected a few reptile
specimens that were later deposited in the collections of the Port Elizabeth Museum (PEM) in
South Africa, and published on by Branch and McCartney (1992).

The end of the civil war in 2002 and the political stabilization of the country led to the rebirth
of biodiversity surveys in the country. Since then, field research conducted by different teams has
led to the descriptions of new species, the discovery of taxa previously unknown to the country,
and expanded knowledge on the diversity and distribution of the Angolan herpetofauna. This cur-
rent trend shows no sign of abating, and there are many new activities, partnerships, and projects
continue being initiatied. We provide a short list of some of the main recent or current projects
related to Angolan herpetology, although we recognize that this list may not be complete. Possibly
the first herpetological collection made since the end of the war was based on the environmental
impact assessment (EIA) made for the construction of the Capanda Dam in Malanje Province.
From January to April 2003, a team composed of researchers from the Museu Nacional de Historia
Natural of Luanda (MNHNL), the Gabinete de Aproveitamento do Médio Kwanza (GAMEK), and
several EIA technicians, collected material in the area later flooded by the filling of the dam. Those
specimens were deposited in the collections of the MNHNL and studied and published by Ceriaco
et al. (2014b), resulting in considerable range extensions for several species, including a possible
record of Kassina maculosa for Angola. Ongoing EIAs in the construction of the Latca Dam, in
the vicinity of Capanda, are expected to produce similar discoveries.
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As a part of the national plan to promote biodiversity research and conservation, the Ministry
of Environment (MinAmb) in Angola in the late 2000s started to promote and organize biodiversi-
ty assessments in different regions. In 2009, MinAmb in collaboration with the South African
National Biodiversity Institute (SANBI) organized a multidisciplinary expedition to Huila and
Namibe provinces. While the majority of the results of this expedition remain unpublished, the
material collected allowed the description of one new species of amphibian, Hyperolius chelaensis
by Conradie et al. (2012a), and two new species of lizard, Pedioplanis haackei and Pedioplanis
huntleyi by Conradie et al. (2012b). In the continuation of this project, MinAmb in collaboration
with international partners conducted a rapid biodiversity assessment in April and May, 2011 to the
area near Lagoa Carumbo (near Dundo) in Lunda Norte Province. The herpetological results of this
assessment were published by Conradie et al. (2013), who described Hyperolius raymondi, and by
Branch and Conradie (2015) who provided the first new records from this area since those from
Laurent (1950a, 1954a, 1964a). The latter also included the first confirmed record of Naja (Boulen-
gerina) annulata for Angola.

Networking between national and international institutions has allowed the further increase of
research activities in the country over the past decade. In 2013, a team from the Senckenberg
Natural History Museum in Dresden, Germany participated in a multidisciplinary joint survey with
the Universidade Kimpa Vita to Serra Pingano, Uige Province. This resulted in the first record of
the anuran genus Trichobatrachus for Angola (Ernst et al. 2014). Other novelties await description
and publication. As a part of a transnational survey of the Okavango Basin funded by National
Geographic Society, the Okavango Wilderness Project (OWP) has been actively surveying the bio-
diversity of the Cuando, Cuito, and Cubango river basins in Bié¢, Cuando Cubango, and Moxico
provinces since 2012 (Branch 2018). The herpetological results of the different surveys made from
2012-2015 were published by Conradie et al. (2016), which considerably expanded the known
distribution of several amphibian and reptile taxa in Angola. In addition, they added new records
for species previously unknown for Angola, including Causus cf. rasmusseni Broadley, 2014,
Acontias kgalagadi kgalagadi Lamb, Biswas and Bauer, 2010, and Panaspis maculicollis Jacobsen
and Broadley 2000. A field report about part of the OWP herpetological research was recently
published by Branch (2018). k

Since 2013, the Instituto a
Nacional da Biodiversidade e @&
Areas de Conservagio (INBAC)
in Angola and the aforemen-
tioned international partner insti-
tutions have conducted herpeto-
logical surveys in Iona National
Park and Namibe Province
in November/December 2013
(results published by Ceriaco et
al. 2016a and Stanley et al. 2016;
Fig. 26), Cangandala National
Park, Malanje Province in Sep-
tember/October 2015 (results
partly published in Ceriaco et al.

2016b), Kwanza Sul and Ben- FIGURE 26. Tissue sampling (Suzana Bandeira, at rear) and specimen fix-
guela provinces in November/ ing (Luis Ceriaco) in the field laboratory established in N’Dolondolo during
2016 INBAC/VU expedition to Serra da Neve, Namibe Province (Photo by
Ishan Agarwal).

December 2015 (results in prepa-
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ration), Quicama National Park, Luanda Province, in June/July 2016 (results in preparation), Serra
da Neve and parts of Namibe Province in November/December 2016 (results in preparation),
Bicuar National Park and parts of Huila Province in July/August 2017 (result in preparation),
Kalandula falls and Pungo Andongo in Malanje province in December 2017 (results in prepara-
tion), Mount Moco (Huambo Province) and Bicuar National Park (Huila Province), in March/April
2018 (results in preparation). As a result of this joint project, one new species was already
described, Cordylus namakuiyus by Stanley et al. (2016), and Tomopterna damarensis Dawood and
Channing, 2002 was first recorded for Angola (Ceriaco et al. 2016a). In addition, several unde-
scribed species and other new discoveries are in the process of being studied, described, and
published. This collaborative project aims to resample both historical type localities and previous-
ly unstudied areas in Angola. With new collections in hand, we will then use both molecular and
morphological tools for addressing important questions in the biogeography and systematics of
Angolan amphibians and reptiles. These new efforts will significantly increase the known species
diversity of amphibians and reptiles for Angola, result in descriptions of several new species,
resolve long-standing taxonomic problems, and contribute to a better knowledge of the distribution
of herpetofauna that can inform conservation management priorities and decisions. While all of this
work is related to the herpetological diversity of Angola, it also has direct bearing on the under-
standing the diversity and distribution of species in all of the neighboring countries in central and
southern Africa.

Besides recent field research, a growing interest in the country’s rich but still poorly known
herpetofauna has resulted in a considerable number of other activities. Included among these are
the reviews by Ruas (2002) on the amphibians collected by Fernando Frade in Angola between
1957 and 1959, based on the collections of the Instituto de Investigagdo Cientifica Tropical (IICT,
formerly CZL); the publication of a field guide for the amphibians of Central Africa and Angola by
Frétey et al. (2011); the publication of the type catalogue of amphibians and reptiles of the Museu
Nacional de Historia Natural da
Universidade do Porto by Ceria- 3¢ -
co et al. (2014a), focusing partic-
ularly the material collected by
Francisco Newton and published 250
by Ferreira (1904, 1906); the cre-
ation of a snake venom research
center in Malanje (CIMETOX)),
which has started to contribute to -
knowledge on the distribution of 150 ol
Angolan  venomous snakes o
(Oliveira et al. 2016; Oliveira
2017); and finally the ongoing
Florida Museum of Natural His-
tory, Villanova University and
University of Michigan Dear-
born project funded by JRS Bio-
diversity Foundation, to locate, 0 s
review, digitize, georeference
and disseminate through online FIGURE 27. Dynamics of the knowledge, addition, description and discov-
databases, such as GBIF and ery of herpetological taxa in Angola. We considered the first citation of each
VertNet, all the available data on  species for Angola as an addition.
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herpetological specimens from Angola (and Namibia) scattered throughout world museums.

As is evident in the above paragraphs, reports of amphibian and reptile taxa for Angola have
been sporadic through time. This has resulted in an increase (and occasionally decrease due to the
removal of erroneous taxa from the national list — see taxonomic accounts and Appendix Table A2)
in the number of herpetological taxa added for the country, as summarized in Fig. 27. Approxi-
mately half of the reports of taxa that were new to science and/or previously unknown for the coun-
try were made during the second half of the nineteenth century, especially through the works of
Bocage, Giinther, Gray, Boulenger and Peters. From 1900 to 2000, the number of known amphib-
ian and reptile species for Angola almost doubled, as a result of the contributions of international
expeditions, such as that of Monard, the Vernay Expedition, the Pulitzer Expedition, as well as the
extremely important contributions made by Laurent based on the study of the Museu Dundo
collections. The major slowdown in the discovery of new taxa or new occurrences for the country
was the civil war. The effect of the war on the herpetological study of Angola is reflected in the
limited increase of known species diversity during 1975-2002. However, since the restoration of
peace, a higher pace of discovery is resuming with five new amphibian species (including the
description of two new endemic species) and nine new reptile species (including the description of
three new endemic species) being added recently. It is expected that these numbers will should
increase significantly in the coming years.

DIVERSITY, DISTRIBUTION AND ENDEMISM

Thirteen families of amphibians comprising 25 different genera, all anurans, occur in Angola.
Of these, the Hyperoliidae, Ptychadenidae, Bufonidae, and Arthroleptidae are the most diverse in
the country (Table 1). These four families comprise almost three fourths of the amphibian taxa
known for Angola. The remaining amphibian diversity is distributed across the families Pyxi-
cephalidae, Pipidae, Phrynobatrachidae, Ranidae, Microhylidae, Dicroglossidae, Brevicipitidae,
Hemisotidae, and Rhacophoridae (Table 1).

The reptiles (excluding marine turtles), comprising chelonians, crocodilians, lizards and
snakes represent 22 families and 101 genera. Turtles are divided into the families Pelomedusidae,
Trionychidae, and Testudinidae and all three crocodilians belong to the family Crocodylidae (Table
1). Among the squamates, the Lamprophiidae and Scincidae are the most species-rich families in
Angola, with collectively more than one third of all the squamate species (Table 1). The families
Gekkonidae, Colubridae, Lacertidae, Elapidae, Amphisbaenidae, and Viperidae then follow (Table
1). The remaining families, Gerrhosauridae, Chamaleonidae, Typhlopidae, Agamidae, Cordylidae,
Leptotyphlopidae, Natricidae, Pythonidae, Varanidae, and Boidae, cumulatively have less than one
third of the remaining squamate species (Table 1).

Comparing the diversity of the Angolan herpetofauna with that of the surrounding countries,
Angola is one of the richest in terms of both amphibian and reptile diversity, as well in terms of
endemics (Table 2). For amphibians, Angola is only surpassed by the Democratic Republic of the
Congo and South Africa. Angola has a higher number of amphibians than either the Republic of
the Congo or Zambia, but the more significant contrast between Angola and these two countries is
Angola’s percentage of endemic amphibians — 15% against 5% for the Republic of the Congo and
2% for Zambia. Not surprisingly, Angola has almost twice as many amphibian species as the neigh-
boring and largely xeric Namibia, and almost four times more than Botswana. For reptiles, South
Africa has the highest number of species for any country in Africa, with 421 species, of which 45%
are endemics, followed by Tanzania (357) and the Democratic Republic of the Congo (373), but
Angola ranks among the top countries in Africa in terms of total reptile taxa. However, given the
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TaBLE 1. Diversity of genera, species/subspecies and endemic species/subspecies of amphibians and rep-
tiles (excluding marine turtles) from Angola by family. Numbers solely based on the taxa with confirmed pres-
ence in the country and present herein in the taxonomic accounts.

Family | Genus | Species/Subspecies | Endemics
AMPHIBIA
Anura
Pipidae 1 6 0
Bufonidae 4 14 1
Microhylidae 1 3 0
Brevicipitidae 1 2 0
Hemisotidae 1 2 0
Hyperoliidae 4 37 10
Arthroleptidae 3 14 4
Ptychadenidae 2 17 1
Phrynobatrachidae 1 7 1
Pyxicephalidae 4 8 0
Dicroglossidae 1 1 0
Ranidae 1 5 1
Rhacophoridae 1 1 0
Anurans TOTAL: 25 117 18
Reptilia
Chelonia
Pelomedusidae 2 7 0
Trionychidae 2 2 0
Testudinidae 2 4 0
Turtles TOTAL: 6 13 0
Crocodylia
Crocodylidae 3 3 0
Crocodilians TOTAL: 3 3 0
Squamata — Lacertilia
Gekkonidae 8 34 9
Amphisbaenidae 3 11 3
Lacertidae 6 15 6
Cordylidae 2 5 2
Gerrhosauridae 4 8 1
Scincidae 12 44 5
Varanidae 1 3 0
Chamaeleonidae 2 5 0
Agamidae 2 9 3
Squamata — Lizards TOTAL: 50 134 29
Squamata — Serpentes

Typhlopidae 2 7 1
Leptotyphlopidae 2 5 1
Pythonidae 1 3 0
Boidae 1 1 0
Viperidae 3 12 1
Lamprophiidae 19 47 4
Elapidae 5 15 0
Colubridae 17 34 0
Natricidae* 2 4 0
Squamata — Serpentes TOTAL: 52 128 7
Reptiles TOTAL: 101 278 36
TOTAL 126 395 54
* Recognition of Natricidae at the family level does not follow Pyron et al. (2013).
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lack of surveys in many areas of the country, it is expected that the known diversity of both amphib-
ians and reptiles will increase in the future as new expeditions are carried out. In addition, many
species occurring in bordering areas of the surrounding countries are expected to occur in the coun-
try (for species known to occur in the vincinity of the Angolan border and potentially occurring
inside the country see, for example, Broadley (1991, 1998), Poynton (1998), and Channing
(2001)). Further, we are aware of other taxa confirmed from Angola on the basis of unpublished
museum records and new collections made by ourselves and colleagues, but as this atlas is limited
to species noted in the literature, they have been excluded from this document.

Most species (62% for amphibians, 55% for reptiles) are represented by five or fewer locali-
ties in Angola. Few species are known from many localities, with only 9% of the amphibians and
12% of the reptile taxa being represented by more than 20 localities in Angola. A total of 678
unique localities are known to have amphibian and/or reptile records in Angola. The available data
are distributed unevenly across the country. As Table 2 and Fig. 28 highlight, there is a lower
number of sampled localities in northwestern (Cabinda, Zaire, Bengo, Luanda and Uige provinces)
central eastern (Lunda Sul and Moxico provinces), and southeastern Angola (Cuando Cubango
Province), which contrasts with northeastern (Lunda Norte Province), central (Kwanza Norte,
Malanje, Bi¢, Huambo provinces), central coastal (Kwanza Sul Province), and especially the south-
western areas of the country (Benguela, Huila and Namibe provinces), which are represented by
the highest number of sampled localities for both amphibians and reptiles.

The difference in the number of records among provinces is explained by both the historical
penetration of colonial power in Angola, as well as by the different contexts of the expeditions that
were made to the country. There is good spatial and taxonomic coverage in the western areas of the
country, especially Malanje, Benguela, Huila, and Namibe provinces, which are all areas that had
a strong colonial presence and good communication infrastructure, and that have been explored by
a number of naturalists and expeditions from the nineteenth century to present day. The northeast
provinces of the Lundas, especially Lunda Norte are reasonably well surveyed, especially due to
the contributions of the former Biology Laboratory of the Museu do Dundo. Cuando Cubango
Province, which was historically neglected, had difficult overland access, and was called by the
former Portuguese colonials the “Terras do fim do mundo” (the “lands of the end of the world™),
now has reasonably good coverage, chiefly due to the expeditions of the Okavango Wilderness

TABLE 2. Comparison between the number of Angolan amphibian and reptile taxa and endemics, with
neighboring countries. South Africa is included as it represents both the most biodiverse and well-document-
ed sub-Saharan herpetofauna. Data for non-Angolan amphibians from amphibiaweb.com; data for reptiles
from Uri Roll, Shai Meiri and the Global Assessment of Reptile Distributions (GARD) Initiative
(http://www.gardinitiative.org/) and Bates et al. 2014 (South Africa only). Angolan data based on full species
with confirmed presence in the country and present in the taxonomic accounts.

Democratic Republic of
Angola | Republic of the P Zambia | Botswana | Namibia | South Africa
the Congo
Congo
Amphibian species 117 225 75 87 36 60 129
Endemic (%) 18 (15%) 59 (26%) 4 (5%) 2 (2%) 0 (0%) 3 (5%) 64 (51%)
Reptile species 278 373 197 226 171 268 421
Endemic (%) 33 (12%) 22 (5%) 0 (0%) 3 (1%) 1(0.5%) | 48 (18%) 190 (45%)
Total species 395 598 272 313 207 328 550
Total endemics (%) | 51 (13%) 81 (14%) 4(1.4%) | 5(1.6%) | 1(0.5%) | 51(16%) | 254 (54%)
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Project. For Moxico Province the majority of available data derives from the collections made by
Fernando Frade and published by Sara Managas, as well as some material studied by Laurent from
the Museu do Dundo collections. However, as shown by Table 3, other northern provinces have
been historically neglected.

Despite the evident incompleteness of distributional data for amphibians and reptiles, this atlas

12°E 16°E 20°E 24°E 12°E 16°E 20°E 24°E
T

6°S

1es

1478

FIGURE 28. Localities from which Angolan amphibians (left) and reptiles (right) have been recorded in the published lit-
erature.

TaBLE 3. Distribution of terrestrial amphibian and reptile taxa (species and subspecies) and records by
Angolan province. Numbers based solely on taxa with confirmed presence in the country and covered in the
taxonomic accounts herein.

Amphibian Amphibian Reptile taxa |Reptile records| Total Taxa | Total records
taxa records

Cabinda 14 18 60 102 74 120
Zaire 6 6 28 30 34 36
Uige 6 11 7 6 13 17
Bengo 7 7 26 36 33 43
Luanda 6 7 33 40 39 47
Kwanza Norte 29 43 62 170 91 213
Kwanza Sul 19 30 52 75 71 105
Malanje 35 69 69 128 104 197
Lunda Norte 40 99 79 172 119 271
Lunda Sul 31 77 44 69 75 146
Moxico 36 71 52 99 88 170
Bié 25 56 39 70 64 126
Huambo 18 36 57 103 75 139
Benguela 36 97 102 355 138 452
Namibe 14 26 94 345 108 371
Huila 36 115 102 283 137 398
Cunene 17 29 56 90 73 119
Cuando Cubango 35 183 59 128 94 311

Total 117 980 288 2301 395 3281
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presents an important update. In their gazetteer of terrestrial vertebrate collecting localities in
Angola Crawford-Cabral and Mesquitela (1989) provided the first multi-taxa attempt to summa-
rize the history of biodiversity discovery and distribution of Angolan terrestrial vertebrates. They
mapped 54 “loci” [=localities transformed into quarter degree squares] for amphibian and/or
reptile type material. However, they did not provide cumulative maps of all Angolan records of
amphibians and reptiles In contrast, we present 663 unique localities associated with herpetofaunal
records in the country, plotted as point localities.

Seventeen amphibian taxa, representing approximately 15% of the total amphibian diversity
in Angola, are endemic to Angola — Poyntonophrynus grandisonae (family Bufonidae); Hyperolius
bicolor, Hyperolius chelaensis, Hyperolius cinereus, Hyperolius fuscigula, Hyperolius gularis,
Hyperolius maestus, Hyperolius protchei, Hyperolius raymondi, Hyperolius rhizophilus and
Hyperolius vilhenai (family Hyperoliidae); Arthroleptis carquejai, Leptopelis angolensis,
Leptopelis jordani, and Leptopelis marginatus (family Arthroleptidae); Hildebrandtia ornatissima
(family Ptychadenidae); Phrynobatrachus brevipalmatus (family Phrynobatrachidae); and
Amnirana parkeriana (family Ranidae).

Reptile endemicity is proportionally somewhat lower than amphibian endemicity, with 36 taxa
endemic for the country, representing approximately 12% of total diversity. No crocodilians nor
chelonians are exclusive to Angola. A total of 27 lizards (species and subspecies) have so far only
been found in Angola. These are divided between the families Scincidae (Eumecia anchietae
major, Sepsina copei, Trachylepis monardi, Typhlacontias punctatissimus bogerti, Typhlacontias
rudebecki), Gekkonidae (Afrogecko ansorgii, Hemidactylus bayonii, Hemidactylus benguellensis,
Kolekanos plumicaudus, Pachydactylus angolensis, Rhoptropus benguellensis, Rhoptropus
montanus, Rhoptropus taeniostictus), Amphisbaenidae (Monopeltis luandae, Monopeltis
perplexus, Monopeltis welwitschii), Lacertidae (Ichnotropis capensis overlaeti, Ichnotropis
microlepidota, Nucras scalaris, Pedioplanis haackei, Pedioplanis huntleyi), Gerrhosauridae
(Gerrhosaurus multilineatus), Agamidae (Agama mucosoensis), and Cordylidae (Cordylus
angolensis, Cordylus namakuiyus). The monotypic gekkonid genus Kolekanos, from southern
Angola (Namibe Province) is endemic to Angola. The number of known endemic snakes is one
quarter that of lizards, with only six species and one subspecies endemic to the country. These are
distributed across the families Typhlopidae (Afrotyphlops anomalus), Leptotyphlopidae (Namib-
iana rostrata), Viperidae (Bitis heraldica), and Lamprophiidae (Boaedon angolensis, Boaedon
variegatum, Psammophis ansorgii and Psammophylax rhombeatus ocellatus).

Endemic s