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Abstract. Natural history collections house records of the natural world that serve multiple purposes, from enabling 
taxonomic and biodiversity research to providing opportunities to reconstruct baselines and quantify change. Most 
collections occur in the Global North, but the highest biodiversity occurs in countries of the Global South. The few 
collections in the latter countries thus deserve special recognition and curation effort. Here, we describe the molluscan 
collection housed in the museum of the Estação de Biologia Marítima da Inhaca (EBMI) in southern Mozambique. 
EBMI was founded on Inhaca Island in 1951 and hosts a museum containing plants and animals mostly collected on 
the island since the station’s foundation. The molluscan collection—completely revised during our work—comprises 
986 lots with 4574 specimens representing 395 species, plus a single lot of brachiopods (2 specimens) stored with the 
molluscs. Gastropods and bivalves are the most represented classes, with 661 (66.9%) and 317 (32.1%) lots, respec-
tively, but few lots of Polyplacophora, Scaphopoda, and Cephalopoda are also present. Importantly, most lots (613, 
62.1%) have the date of collecting reported, with the median year of collecting being 1964, and 83% of samples were 
collected before 1974, making the collection a unique baseline to assess changes to molluscan assemblages on the 
island. All lots with locality data (446, 45.2%) come from Mozambique, and most (350, 35.5%) from Inhaca Island, 
but due to the history of the collection and the individuals who contributed samples, the lots without collecting data 
are deemed to come from Inhaca too. The syntypes of Lutraria inhacaensis Boshoff, 1965 (Bivalvia: Mactridae) were 
found in the EBMI collection. The type material of Chama ratoi Boshoff, 1965 (Bivalvia: Chamidae) and Tagelus 
cunhai Boshoff, 1965 (Bivalvia: Solecurtidae), originally reported from EBMI, were found in the Museu de História 
Natural de Maputo instead. The potential importance of the EBMI historical collection for studies on taxonomy, 
biodiversity, and sustainability is highlighted. It is a collection of regional importance and further curation and pres-
ervation is needed.

Key words. Natural history collections, taxonomy, type specimens, Mollusca, Bivalvia, Global South, south-eastern 
Africa
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Introduction
Oceans are undergoing rapid changes due to human action 
at local to global scales ( Jackson et al. 2001). The quantifi-
cation of such changes requires the availability of baseline 
data. In their absence, we may assume as a baseline what 
we have experienced directly early in our personal and pro-
fessional lives, ignoring longer histories of environmental 
degradation and biodiversity loss (the so-called “shifting 
baseline syndrome”; Pauly 1995). Time series of quantitative 
data are among the most suitable sources of information to 
determine the trajectories of ecosystems. Still, they are rarely 
available or do not predate major ecosystem shifts (Willis 
and Birks 2006; Steger et al. 2024; Thurstan et al. 2024). 
Alternative sources of information include archives, fishery 
logbooks, the literature, the young fossil record and—impor-
tantly—natural history collections (Navarro et al. 2025).

Natural history collections house, preserve, catalogue, 
and archive biological, geological, and anthropological spec-
imens and objects that provide a physical record of biodiver-
sity in the natural world (Monfils et al. 2017). Present-day 
collections stem from the 14th century Age of Exploration 
(Dalapicolla et al. 2025) and boomed under the Enlighten-
ment drive to describe and understand the natural world in 
the early 18th century (Löbl 2018). Natural history collec-
tions facilitate the investigation of large-scale evolutionary, 
ecological, and biogeographic inquiries, support the devel-
opment of robust taxonomies, enable comprehensive biodi-
versity cataloguing, and allow for the study of abiotic history 
and dynamics (Meineke et al. 2019; Miller et al. 2020). The 
preservation of samples collected over decades or centuries 
offers valuable insights into the historical diversity and com-
position of ecosystems. Most collections are hosted in the 
Global North, but museums and historical collections were 
built during colonial times also in the Global South and con-
stitute a precious heritage for contemporary societies. This is 
particularly compelling, as many Global South countries are 
experiencing rapid socio-economic development, which is 
often accompanied by environmental degradation and bio-
diversity loss (IPBES 2019). Therefore, Global South natu-
ral history collections are particularly worthy of recognition 
and restoration because they are among the few sources of 
information on pre-impact conditions. Sub-Saharan Africa 
in particular hosts only 357 (3.3%) of the 10,929 collections 
registered in the Global Registry of Scientific Collections 
(https://scientific-collections.gbif.org/, last access 5 July 
2026). In southeastern Africa, only 183 (1.7%) occur, most 
(112) in South Africa, making any collection in other coun-
tries particularly noteworthy.

The Estação de Biologia Marítima da Inhaca (EBMI) 
is located on the west coast of Inhaca Island in southern 
Mozambique. It is a marine field station managed by the 
Faculty of Science at the Universidade Eduardo Mondlane 
in Maputo. It is one of the very few marine field stations 
located in Global South countries (Tydecks et al. 2016). 
Established in 1951, the station hosts a museum that con-
tains plants and animals mostly collected on the island since 
its foundation. The station has played a pivotal role in the 
development of marine sciences in Mozambique for many 
reasons. First, despite its small size (c. 40 km2), Inhaca 
Island hosts multiple marine habitats, including diverse sea-
grass meadows, mangrove forests, coral reefs, and sand and 
mud flats in intertidal and shallow subtidal depths; there are 
both sheltered coast and shores exposed to the open ocean 
(Kalk 1995). This diversity of habitats makes Inhaca an ideal 
setting for research across multiple components of marine 
ecosystems. Second, the island was not affected by the civil 
war that raged through most of the country between 1977 
and 1992, which allowed for the preservation of equipment 
and samples. Third, the proximity of Inhaca to the capital 
city, Maputo, and Mozambique’s main international airport 
makes it easy to reach for both national and international 
scientists. Because of these favourable conditions, 70% of 
the scientific papers on marine biology produced in Mozam-
bique until 2002 originated from research conducted on this 
island (Bandeira 2002). The scientific interest of Inhaca’s 
biodiversity and the existence of the marine station and its 
museum were part of a positive feedback loop, whereby the 
depth of knowledge available from the island attracted addi-
tional research because of the availability of information 
to ground new studies. This was highlighted by UNESCO 
that reported that Inhaca’s “scientific importance is greatly 
enhanced by the existence of detailed studies of the island’s 
marine fauna and flora and of a vast reference collection in 
the museum and herbarium” (Halim 1984).

Here, we focus on the collection of molluscs (mostly 
marine but some terrestrial) in the museum of EBMI and 
describe this collection’s history and extent. We figure the 
type specimens of three of the four bivalves described from 
the island.

Materials and Methods
Collection recovery and inventorying

The main mollusc collection had been arranged in dis-
play cases in the main room of the EBMI museum and in 
drawers under each case (Fig. 1A, B). However, numerous 
other samples, mostly collected by Armando R. Moura, 

https://scientific-collections.gbif.org/
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had been stored in cardboard boxes in other rooms of the 
museum building (Fig. 1C). We retrieved further samples 
from the cabinets in the laboratories. We revised each lot 
and retrieved data from labels accompanying the specimens 
(Fig. 1B) or on their boxes (Fig. 1C), or from annotations 
on the shells themselves (Fig. 1D) and entered them into 
a spreadsheet in September 2025. New labels containing 
inventory numbers, updated identifications, locality, date of 
collection, and collector were added to the specimens, and 
the old labels were preserved.

The identification of each lot was confirmed, often with 
the help of family-level specialists (see Acknowledgements), 
and the nomenclature updated according to the most cur-
rent taxonomic literature (latest update in November 
2024). Overall, most specimens are in very good condition 
(i.e. undamaged shells; gastropods with shiny apertures and 
vivid colours, and bivalves often with ligament and perio-
stracum), indicating that most were live-collected. Locali-

ties were confirmed and georeferenced with Google Earth 
(WGS84 datum). The final dataset is available in the Darwin 
Core-compliant format (Wieczorek et al. 2012) (ESM  1; 
https://doi.org/10.5281/zenodo.20125870) and has been 
uploaded to the database of the Biodiversity Network of 
Mozambique (BioNoMo) that feeds the Global Biodiver-
sity Information Facility (GBIF) (Malatesta et al. 2023) 
(https://tinyurl.com/ty6jk9ty).

Type specimens

Boshoff (1965) described four species of bivalves from 
Inhaca Island. We looked for the type specimens among the 
material at EBMI and found syntypes of Lutraria inhacaensis 
Boshoff, 1965. We expanded our search to include the 
Museu de História Natural in Maputo, where type material 
of Chama ratoi Boshoff, 1965 and Tagelus cunhai Boshoff, 
1965 were found. Specimens were photographed with an 
SLR camera with macro lens.

Figure 1. Historical collection of marine molluscs of the Estação de Biologia Marítima da Inhaca (EBMI), Inhaca Island, Mozambique. 
A, display cases containing the collection in the main museum room (as of March 2023). B, drawers under the display cases containing 
specimens. C, cardboard boxes containing part of the collection (as of March 2023). D, a sample of Conus tessulatus Born, 1778, showing 
collecting data written with China Ink on the inner lip of the aperture.

https://doi.org/10.5281/zenodo.20125870
https://tinyurl.com/ty6jk9ty
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Specimen data follow the standards set by Chester et al. 
(2019). We used the term “shell” to indicate a specimen 
without soft parts, irrespective of the fact that it may have 
been collected alive. For bivalves, “shell” means that the 
valves are paired. “Valve” is used to denote a single, unpaired 
bivalve shell. We used “individual” to indicate a specimen 
with soft parts. We remarked on the condition of the speci-
mens and, thus, whether specimens had possibly been col-
lected alive. The systematic order of the section on the type 
specimens follows Bouchet et al. (2010).
Abbreviations.
AP: anterior–posterior measurement (length) for bivalves.
EBMI: Estação de Biologia Marítima da Inhaca, Mozambi-

que.
MHNMZ: Museu de História Natural de Maputo, Mozam-

bique.
NMSA: Natal Museum, Pietermaritzburg, South Africa.
UV: umbo–ventrum measurement (height) for bivalves.

Results
Diversity and composition of the collection

The collection contains 986 lots and 4,574 specimens repre-
senting 395 species, plus a single lot of brachiopods (2 spec-
imens) stored as part of the mollusc collection. Molluscs are 
represented by the five main shelled classes (Table 1).

All lots with locality data (446, 45.2%) come from 
Mozambique and most (350, 35.5%) from Inhaca Island. A 
few (15, 1.5%) come from locations near Maputo (Costa do 
Sol, Ponta do Ouro). A collection of 61 lots (6.2%) comes 
from Bartolomeu Dias (Inhambane province) and is mostly 
composed of beach-worn shells. There are 13 lots (1.3%) 
from other localities in Inhambane, Nampula, and Cabo 
Delgado provinces. Due to the history of the collection, 
samples without collecting data are deemed to have been 
collected at Inhaca Island.

Data for most lots (613, 62.1%) include a collection date, 
and most of these samples date back to the early decades of 
the existence of EBMI. Indeed, the median year of collec-
tion for these samples is 1964, and 83% of these were col-
lected before 1974 (Fig. 2).

Origin of the collection

The collection originated from the efforts of numerous sci-
entists, technicians and collectors:
•	 Pieter H. Boshoff (1913–?), probably South African; 

his papers were signed with a personal address, so it is 
unclear if he had an institutional affiliation. He published 
a revision of bivalves at Inhaca Island, stating that the 

material was at EBMI and described four new species 
from the Island (Boshoff 1965).

•	 Pauline Depelchin (—?), lecturer in the Faculty of Biol-
ogy of the Universidade Eduardo Mondlane in Maputo 
in the 1980s where she developed studies on coral reef 
ecosystems and fishers’ catch at Inhaca (Halim 1984).

•	 Manuel Gomes Guerreiro (1919–2000), forester and re-
searcher who later served as director of the Scientific Re-
search Institute of Mozambique from 1958 to the early 
1960s.

•	 José Guerreiro (1958–), biologist at the University of 
Lisbon who contributed to studies of Inhaca Island’s 
macrobenthos in mangroves and plankton communities 
(Guerreiro et al. 1996; Paula et al. 1998).

Table 1. Representation of molluscan classes in the historical col-
lection of marine molluscs of the Estação de Biologia Marítima da 
Inhaca (EBMI), Inhaca Island, southern Mozambique.

Class Lots Species Specimens

Polyplacophora 2 (0.2%) 1 (0.3%) 4 (0.1%)
Bivalvia 317 (32.1%) 118 (29.8%) 1022 (22.3%)
Scaphopoda 2 (0.2%) 1 (0.3%) 5 (0.1%)
Gastropoda 661 (66.9%) 276 (69.7%) 3537 (77.3%)
Cephalopoda 4 (0.4%) 3 (0.8%) 4 (0.1%)

Figure 2. Distribution of the year of collection per decade of lots 
with collection date available (n = 613) in the mollusc collection 
of the Estação de Biologia Marítima da Inhaca (EBMI), Inhaca 
Island, southern Mozambique.
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•	 Margaret Kalk (—?), University of Witwatersrand, South 
Africa, well known for editing three editions of Natural 
History of Inhaca Island, Mozambique (Macnae and Kalk 
1958, 1969; Kalk 1995), the most complete book on the 
island, and for authoring multiple scientific papers on the 
marine ecology of Inhaca intertidal habitats (Kalk 1958, 
1959; Macnae & Kalk 1962a, b).

•	 H.J. Koch (—?), Department of Zoology, University of 
Cape Town (in three lots misspelled as “J. Coch”).

•	 Armando Reis Moura (—?), geologist at the Serviços de 
Geologia e Minas de Moçambique, who published a book-
let on Inhaca Island, which included numerous details 
on and rich illustrations of seashells (Moura 1969). The 
collection had several cardboard boxes marked with his 
name.

•	 Paula Santana Afonso (1970– ), biologist at the Instituto 
de Investigação Pesqueira in Maputo, Mozambique, and 
now biologist at the Food and Agriculture Organization 
(FAO).

•	 Haring J. Swart (1922–1993), mycologist at the Univer-
sity of Witwatersrand, South Africa, in 1952–1966, and 
then at the University of Melbourne, Australia, in 1966–
1988.

A few samples were collected by “Benggen”, which could 
be a misspelling of the malacologist A.C. van Bruggen 
(1929–2016), who was a specialist of land snails and who 
worked at the Natal Museum in 1962–1966; however, the 
lots with “Benggen” as their collector were collected in 1987. 
A few other samples were collected by the EBMI technicians 
Sérgio Mapanga, who was seconded from the Universidade 
Eduardo Mondlane, and Rungo Alberto, an inhabitant of 
the island and knowledgeable senior technician at EBMI for 
numerous years (the Mozambican writer Mia Couto wrote 
about his death in the short story Rungo Alberto ao dispor da 
fantasia). Additional collectors include José Cravo (Portu-
guese naturalist, who was the head of EBMI for some years), 
M.B. Cravo (Portuguese naturalist, possibly a relative of J. 
Cravo), A.J. Freitas (Portuguese naturalist), W. Marchan 
(biologist who worked with Margaret Kalk), D. Smith 
(also part of M. Kalk’s team), and Sérgio Veiga (1953– , of 
Mozambican nationality). Additional names appearing on 
labels are C. Biane, P. Pinto, P. Winter, and Francisco, for 
whom we did not find biographic information.

Type specimens

Boshoff (1965) introduced four new names in his work on 
the bivalves of Inhaca Island. He specified that the material 
was stored at EBMI. We have found type material of three of 
these species, although type material for only one of these is 

extant in the EBMI collection. For two species, type speci-
mens were found in the MHNMZ.

Class Bivalvia Linnaeus, 1758

Order Mytilida A. Férussac, 1822

Family Mytilidae Rafinesque, 1815

Lithophaga (Diberus) barnardi Boshoff, 1965
Original description. Boshoff (1965): 119–120, pl. 8.
Type material. MOZAMBIQUE • 1 shell, 1 single valve; 
Maputo Province, Inhaca Island; 26.0° S, 032.9° E; figured 
by Boshoff (1965); syntypes.
Remarks. Boshoff (1965) mentioned and illustrated the 
syntypes, but none have been found in either EBMI or 
MHNMZ. Boshoff declared this material had been depos-
ited at EBMI, but it is currently missing. No material belong-
ing to this taxon is stored in the NMSA (N. Manukuza pers. 
comm. April 2026). Lithophaga barnardi is considered a 
junior synonym of Leiosolenus lima ( Jousseaume, 1919) 
(Huber 2010).

Order Venerida Gray, 1854

Family Chamidae Lamarck, 1809

Chama ratoi Boshoff, 1965
Figure 3
Original description. Boshoff (1965): 151–152, pl. 4.
Type material. MOZAMBIQUE • 3 shells, 2 separate 
valves; Maputo Province, Inhaca Island; 26.0° S, 032.9° E; 
inventory number MHNMZ.MOL.2025.VOU.0002; size 
of specimens in Figure 3: AP = 49.5 mm, UV = 65.9 mm; 
syntypes  • 3 shells, 12 separate valves (possibly paired?); 
Maputo Province, Inhaca Island; “25.994722° S, 32.986018° 
E”; inventory number: NMSA-Mol 004243; syntypes • c. 30 
shells; Maputo Province, Inhaca Island; 26.0° S, 032.9° E; 
mentioned and partly figured by Boshoff (1965); syntypes; 
location unknown.
Remarks. A specimen consisting of paired valves in MHNMZ  
has the markings “Ch. ratoi”, “11”, “4”, and ”Type” on the 
inside of the left valve (Fig. 3B). It had been evidently 
detached from sandstone, since remains of the substrate are 
still visible on the outside of the left valve. The insides of the 
valves appear very fresh, suggesting that the specimen may 
had been collected alive. The specimen is in the MHNMZ, 
notwithstanding that Boshoff stated that the holotype and 
syntypes had been deposited at EBMI and at the Natal 
Museum, respectively. Boshoff illustrated another complete 
but less elongated specimen with a different profile and con-
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centric lamellae exceeding the valve margin. It also bears 
the mark “Typ” and the number “41” in China ink. Due to 
uncertainty of which specimen Boshoff actually regarded 
as the holotype, we consider all available specimens to be 
syntypes. Of the 57 syntypes mentioned in the original 
description, we have been able to trace only 20. Chama ratoi 
is currently considered a junior synonym of Chama croceata 
Lamarck, 1819 (Kilburn 1973).

Family Mactridae Lamarck, 1809

Lutraria inhacaensis Boshoff, 1965
Figure 4
Original description. Boshoff (1965): 175–176, pl. 8.
Type material. MOZAMBIQUE • 4 separate valves; Ma-

puto Province, Inhaca Island; 26.0° S, 032.9° E; AP = 95.8 
mm, UV = 46.1 mm (Fig. 4A, B), AP = 94.5 mm, UV = 46.5 
mm (Fig. 4C, D); AP = 78.4 mm, UV = 37.0 mm (Fig. 4E, 
F), AP = 83.8 mm, UV = 39.1 mm (Fig. 4G, H); EBMI.
MOL.001003; syntypes • 1 shell (live-collected?); Ma-
puto Province, Inhaca Island; “25.994722° S, 32.986018° E”; 
inventory number: NMSA-Mol004242; syntype • 1 sepa-
rate valve; Maputo Province, Inhaca Island; “25.994722° S, 
32.986018° E”; inventory number: NMSA-Mol008278; syn-
type.
Remarks. In the original description, Boshoff (1965) 
clearly stated that the holotype was deposited in the EBMI, 
and two valves (Fig. 4A–D) in the collection are so marked. 
Despite being a left and a right valve, they are long-dead 
shells, worn and with chipped margins, loss of internal shine, 

Figure 3. Chama ratoi Boshoff, 1965, syntype (MHNMZ.MOL.2025.VOU.0002), from Inhaca Island, Mozambique. A, interior of right 
valve. B, interior of left valve. C, exterior of right valve. D, exterior of left valve. Scale bar: 10 mm.
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and marks of perforating sponges or serpulid worm cases or 
other biological activity on the inner surfaces of the valves. 
These valves lack a ligament and periostracum, and they are 
of slightly different size, making it unlikely that they belong 
to the same specimen. Therefore, we do not identify these 
valves as the holotype. We consider all material listed above 
as syntypes, based on the fact that the original description 
mentioned multiple specimens. Boshoff (1965) stated that 
type material was preserved in the NMSA, and the presence 

in that collection of two syntypes was confirmed by Kilburn 
(1973). Lutraria inhacaensis is currently considered a valid 
species (Signorelli 2021).

Family Solecurtidae

Tagelus (Clunaculum) cunhai Boshoff, 1965
Figure 5
Original description. Boshoff (1965): 181–182, pl. 6.

Figure 4. Lutraria inhacaensis Boshoff, 1965, syntypes (EBMI.MOL.001003), Inhaca Island, Mozambique. A, exterior of left valve. B, 
interior of eft valve. C, interior of right valve. D, exterior of right valve. E, exterior of left valve. F, interior of left valve. G, exterior of right 
valve. H, interior of right valve. Scale bars: 10 mm.
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Type material. MOZAMBIQUE • 1 shell; Maputo Prov-
ince, Inhaca Island; 26.0° S, 032.9° E; inventory number 
MHNMZ.MOL.2025.VOU.0001; AP = 37.9 mm, UV = 
18.0 mm (Fig. 5A, B); holotype, fixed by monotypy.
Remarks. The original description clearly referred to a sin-
gle live-collected specimen. Indeed, we found a complete 
shell in the MHNMZ. The specimen matches the reported 
size and figure by Boshoff.

Discussion
The molluscan collection at EBMI represents a rare occur-
rence of a historical collection in a Global South institution. 
The collection, which dates back to the 1950s, with many 
samples collected in the 1960s and most collected before 
1974, provides a unique baseline that preceded the civil war 
in Mozambique and the subsequent acceleration of threats 
to biodiversity—and climate warming in particular—in the 
last couple of decades. Together with the collection in the 
MHNMZ, yet to be inventoried but of comparable size, and 
a smaller, more recent (2006 to date) collection housed at 
the Universidade Lúrio in Pemba (Cabo Delgado province, 
northern Mozambique), the EBMI collection constitutes 
part of the Mozambique’s publicly available malacologi-

cal heritage. The presence of type specimens highlights its 
importance also for taxonomy.

Natural history collections are a source of primary bio-
diversity knowledge increasingly being used to quantify 
biodiversity loss ( Johnson et al. 2023). The collection at 
EBMI is no exception: the comparison of the body size of 
specimens of edible molluscs collected at Inhaca between 
2022 and 2024 with historical specimens in the collection 
enabled the quantification of overharvesting that could 
not have been recognised in the absence of this baseline 
(Albano et al. 2025). The relevance of these results—and 
of natural history collections in general—extends beyond 
the conservation of biodiversity. At Inhaca, for exam-
ple, shellfish harvesting is carried out by women, and any 
impoverishment of the resource weakens their contribu-
tion to household income and nutrition (Ramoni-Perazzi 
et al. 2026).

The EBMI collection contains many more marine taxa, 
and the potential for the assessment of change is still far 
from tapped. For example, the extensive coral collection 
could complement other sources of information to describe 
the ephemeral coral assemblages reported at many locations 
around the island. Corals have been identified and described 
in the past, and some coral reefs have disappeared in the last 

Figure 5. Tagelus (Clunaculum) cunhai Boshoff, 1965, holotype (MHNMZ.MOL.2025.VOU.0001), Inhaca Island, Mozambique.  
A, exterior of right valve. B, exterior of left valve. C, interior of right valve. D, interior of left valve. Scale bar: 10 mm.
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few decades (Tibiriçá et al. 2026). Additional marine taxa 
present in EBMI include echinoderms, crustaceans, fishes, 
and a few vertebrates, and these offer further potential for 
historical ecology and biodiversity research. EBMI also 
hosts a rich and valuable herbarium, including samples of 
seagrasses and mangroves.

Mozambique has a high biodiversity, both on land and at 
sea, which remains largely undocumented and with ample 
areas still insufficiently explored (Malatesta et al. 2023). 
Recent capacity-building efforts have been strengthening 
the infrastructure needed to study and protect biodiversity 
in the country. This strengthening includes, like in this case, 
making local biodiversity data accessible in public repos-
itories, which not only benefits the global community of 
biodiversity scientists but also increases the worldwide 
visibility of Mozambican institutions. The international 
recognition of resources like the historical collection of the 
EBMI reinforces its role as a valuable source of data for tax-
onomy (holding valuable type specimens), for conservation 
(enabling the assessment of species occurrences of species), 
and for studies on sustainability (fundamental in a context 
where local and global pressures are increasing in magnitude 
and extent). While these collections are mostly inherited 
from colonial times, they constitute a valuable heritage to 
contemporary societies that should be preserved to contrib-
ute to the country’s development.
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