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ABSTRACT

The mosasaurid record of Angola is relatively diverse and unique, in-
cluding some exclusive taxa, such as Angolasaurus bocagei and “Mosasaui-
rus” iembeensis. The type specimen of “Mosasaurus” iembeensis was first
described by Miguel Telles Antunes in 1964, and it was considered lost
after the fire of 1978 at the Museu Nacional de Historia Natural e da Ciéncia
(MUHNAC, Lisbon, Portugal). Herein, we will provide a historical overview
of this specimen, including aspects as its discovery and description, its al-
leged loss, and the more recent systematic approaches. This specimen is no-
tified here as housed in the paleontological collections of MUHNAC, without
remarkable damage. The current redescription of “Mosasaurus” iembeensis,
performed by us, will be key to test the validity of this taxon and its possible
assignment to the genus Tylosaurus.

Keywords: Tylosaurus, Systematics, Itombe Formation, Museum collec-
tions.

1. INTRODUCTION

The mosasaurid record of Angola, despite not being vast in numbers,
shows a significant diversity, including some of the first Mesozoic reptiles to
be discovered and described in that country. This mosasaurid fauna includes
exclusive species such as: Angolasaurus bocagei, “Mosasaurus” iembeen-
sis (sensu Antunes, 1964), and Prognathodon kianda (Schulp et al. 2008)
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alongside many other materials referred to Mosasaurus bhoffmanni, Prog-
nathodon cf. saturator, Globidens phosphaticus, “Platecarpus” ptychodon,
Halisaurus sp., Phosphorosaurus sp. and Halisaurinae sp. (LeBlanc, 2012;
Mateus et al., 2012, 2019; Polcyn et al., 2010, 2014, 2023; Schulp et al., 2000,
2008, 2013; Silvano, 2022) and Carinodens belgicus (Schulp et al., 2009,
2013). This varied fossil record demonstrates the potential of the Angolan
paleofauna for understanding mosasaurs diversity. “Mosasaurus” iembeensis
was transferred to the genus Tylosaurus as T. iembeensis by Lingham-Soliar
(1992), a proposal subsequently supported by Mateus et al., (2012). The
best knowledge about this poorly known species might further expand our
knowledge about the phylogeny and paleobiogeography of the Tylosauri-
nae in Gondwana.

2. HISTORICAL OVERVIEW OF “MOSASAURUS” IEMBEENSIS

According to Antunes (1964) the discovery of the sedimentary deposits
in which both Angolasaurus bocagei and “Mosasaurus” iembeensis speci-
mens were found was carried out by a geologist of the Servicos de Geologia
e Minas de Angola, M.G. Mascarenhas Neto. The discovery was made north
of Luanda, in Bengo Province, on a coastal cliff at 2.2 km 20° E of the ver-
tex of Tadi. These materials belong to the Itombe Formation, considered to
be of Coniacian age due to the discovery of Protexanites sp. (Mateus et al.,
2019; Silvano, 2022). The type specimen of “Mosasaurus” iembeensis was
found a dozen meters away from the type materials of Angolasaurus bo-
cagei. The material of “Mosasaurus” iembeensis were exposed to the surface
in a more resistant strata and is therefore eroded and incomplete.

When the material was sent to the Museu Nacional de Historia Nat-
ural (currently named Museu Nacional de Histéria Natural e da Ciéncia,
MUHNACQ), in Lisbon, the box in which it was stored fell and was further
fragmented. The material was then sent to the Institut de Paléontologie of
the Muséum National d’Histoire Naturelle, in Paris, where the technician
Sr. R. Sonilhac put the fragments back in their original place. Miguel Tell-
es Antunes published a comprehensive work (Antunes, 1964), in which
he described these finds, provided maps, photographic record, and place
the visited localities in geological and stratigraphic context. He figured the
most diagnostic and complete materials collected and described their ana-
tomical characters performing detailed comparisons with putative related
taxa. “Mosasaurus” iembeensis, was described and diagnosed based on an
incomplete skull associated to the atlas and its axis up to the third cervical
vertebra. After anatomical comparisons with several other species, Antunes
(1964) concluded that this individual represented a new taxon and should
be included in the genus Mosasaurus. Then, he established the new species
Mosasaurus iembeensis.

In the early morning of March 18, 1978, a fire spread through part of the
Museu Nacional de Historia Natural which, at the time, shared the facilities
with the Faculdade de Ciéncias de Lisboa. Several items from the geological
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and paleontological collections, books and equipment, were damaged and
lost in this fire. From this point on, many researchers considered that the
type material of “Mosasaurus” iembeensis was lost (e.g., Jacobs et al., 20006;
Mateus et al., 2012; Jiménez-Huidobro & Caldwell, 2019). Fortunately, part
of the paleontological collection was moved weeks before the fire to anoth-
er area of the museum. A large part of this collection was not very badly af-
fected by the fire and the associated damages, including the type specimen
of “Mosasaurus” iembeensis, although this was not known until now.

Since the first description of the type specimen of “Mosasaurus” iem-
beensis, no further work based on in situ observations has been published.
Some authors have discussed the specimen based on the information pub-
lished by Antunes (1964) or by describing additional materials referred to
“Mosasaurus” iembeensis (Mateus et al., 2012). These referred remains, la-
beled as MGUAN-PAG4 (deposited in University Agostinho Neto, Luanda),
were not fully described and figured, being simply referred as “fragmentary
skull elements”. The quadrate of this specimen is the only material direct-
ly described. The material was considered part of the genus Tylosaurus
by Lingham-Soliar (1992), who proposed the new combination Tylosaurus
iembeensis. Some authors mention the type specimen in studies centered in
the reassessment of the Angolan fossil record, including brief descriptions
(e.g., Jacobs et al., 2006; Mateus et al., 2019; Silvano, 2022) and supporting
the tentative systematic approaches of Lingham-Soliar (1992) (e.g., Jacobs
et al., 2009; Mateus et al., 2012). Others assume a more cautious systematic
position and avoid providing further details on its systematics as they are
unable to work with the material that was supposedly lost in the fire (e.g.
Jiménez-Huidobro & Caldwell, 2019).

Decades after the fire, one of us (P. M.) visited the paleontological col-
lections of MUHNAC, and accessed the material of “Mosasaurus” iembeensis,
until then considered as lost, recognizing the need to review the systematics
of it thanks to the possibility of being available to carry out its first-hand
review. The fossil materials and the original plaster holders showed no signs
of fire, smoke or water damage, and the overall state of the material had not
changed significantly since it was firstly described.

3. CURRENT WORK

The current state of the specimen is unchanged overall since it was
firstly described, but some pieces, mainly the left portion of jaw, show some
evidence of desalination. The reason for this can be related to the change
in moisture content in the current environment during storage. The third
cervical vertebra and the left quadrate were not found together with the
type specimen, and still need to be found. The assessment of the holo-
type of “Mosasaurus” iembeensis in the paleontological collections of the
MUHNAC constitutes an opportunity to re-open the systematic study of this
poorly known taxon described by Antunes (1964), testing its validity and
previous taxonomic approaches, and proposing an updated description and
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diagnosis. This will also include a detailed figuration and 3D reconstruction.
The anatomical comparison with other mosasaurid taxa will be performed,
especially, with the ones represented in the Upper Cretaceous of Angola,
including Angolasaurus bocagei. Despite the reassignment to Tylosaurus
iembeensis by previous authors (Lingham-Soliar, 1992; Mateus et al., 2012),
a phylogenetic analysis including the type specimen of “Mosasaurus” iem-
beensis has not yet been performed to support this statement. The future
phylogenetic study of “Mosasaurus” iembeensis will also be important to
analyze the evolutionary history of the mosasaurids of Angola, in the con-
text of the Subsharian realm during the Late Cretaceous, and to improve
our knowledge on the paleobiogeographic distribution of some mosasaurid
lineages, especially the members of Tylosaurinae.
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