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ABSTRACT

The basic information obtained from scientific collections help us to understanding
of Earth’s diverse biota and its biological processes. The Malacological Collection Prof.
Henry Ramos Matthews (CMPHRM) of the Universidade Federal do Ceara (UFC), Brazil,
is areference about the biodiversity, mainly marine, of northeastern Brazil. In this collection,
the gastropod molluscs of the family Neritidae were among the most representative in
number of lots. Since an accurate geographical distribution knowledge is one of the
fundamental factors to the study of biodiversity, the present study aimed to describe the
composition and spatially analyse the neritids deposited in the CMPHRM/UFC. There is
a total of 314 lots of the Neritidae deposited at CMPHRM, belonging to eight species (Nerita
chamaeleon, Nerita chlorostoma, Nerita fulgurans, Nerita tessellata, Neritina virginea, Neritina
meleagris, Neritina zebra, and Smaragdia viridis). The Malacological Collection Prof. Henry
Ramos Matthews of the Universidade Federal do Ceard has representatives of all species of
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Neritidae recorded in the Brazilian Province, which are important for confirming previous
records or establishing new occurrence records.

Keywords: Neritina, Nerita, Smaragdia, Brazilian Province.

RESUMO

Informagoes bdsicas obtidas a partir de colecoes cientificas nos ajudam a entender a diversi-
dade biotica da Terra e seus processos biologicos. A Colegcao Malacologica Prof. Henry Ramos
Matthews (CMPHRM) da Universidade Federal do Ceard (UFC), Brasil, é uma referéncia sobre a
biodiversidade, principalmente marinha, do Nordeste do Brasil. Nessa colegdo, os moluscos gastro-
podes da familia Neritidae estdo entre os mais representativos em niimeros de lotes. Desde que um
acurado conhecimento da distribuicdo geogrifica é um dos fatores fundamentais para o estudo da
biodiversidade, o presente estudo teve como objetivos descrever a composicio e analisar espacial-
mente os neritideos depositados na CMPHRM/UFC. Existe um total de 314 lotes de Neritidae de-
positados na CMPHRM, pertencentes a oito espécies (Nerita chamaeleon, Nerita chlorostoma,
Nerita fulgurans, Nerita tessellata, Neritina virginea, Neritina meleagris, Neritina zebra e
Smaragdia viridis). A Colegio Malacologica Prof. Henry Ramos Matthews (CMPHRM) da
Universidade Federal do Ceard possui representantes de todas as espécies de Neritidae registradas
para a Provincia Brasileira, que sdo importantes para confirmar registros pretéritos ou estabelecer
10vas ocorréncias.

Palavras-chave: Neritina, Nerita, Smaragdia, Provincia Brasileira.

INTRODUCTION

The basic information that can be obtained from specimens and collections-based
research help us to understanding of Earth’s diverse biota and its biological processes
(Rocha et al., 2014). Such knowledge, with its temporal and spatial dimensions, has also
proven fundamental in conservation and management efforts (Rocha et al., 2014).

The Malacological Collection Prof. Henry Ramos Matthews (CMPHRM) of the
Universidade Federal do Ceara (UFC), Brazil, was founded in 1966 and is a reference about
the biodiversity, mainly marine, of northeastern Brazil (Rocha-Barreira; Matthews-Cascon
& Rabay, 2016). Currently, the CMPHRM consists of two series: Series A, located at the
Zoobentos Laboratory of the Instituto de Ciéncias do Mar (Labomar/UFC), under the
responsibility of dra. Cristina de Almeida Rocha Barreira, and Series B, at the Laboratério
de Invertebrados Marinhos do Ceara (LIMCE) of the Departamento de Biologia (UFC),
under the responsibility of dra. Helena Matthews-Cascon. Considering the 208 families
represented in this collection, Neritidae was among the most representative in number of
lots (Rocha-Barreira; Matthews-Cascon & Rabay, 2016).

The neritid gastropods (Neritidae) are the most common members of Neritimorpha
(Kano; Chiba & Kase, 2002), having globose shell with few whorls, short spire, columella
forming transversal septum, calcareous operculum, and rhipidoglossate radula (Russell,
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1941; Ponder & Lindberg, 1997). Neritidae is found in the intertidal and supralittoral zones
of rocky shores and mangroves, from the tropics to the temperate zones (e.g., Nerita), as
well as brackish and freshwater systems (such as Theodoxus, Clithon, Neritina, and Septaria),
or even associated with marine angiosperms (e.g., Smaragdia) (Flores & Caceres, 1973;
Haynes, 1988; Matthews-Cascon; Pinheiro & Matthews, 1990; Tan & Clements, 2008;
Quintero-Galvis & Castro, 2013).

Since an accurate knowledge about the geographical distribution of species is one of
the fundamental factors to the study of biodiversity (Wheeler; Raven & Wilson, 2004), the
present study aimed to describe the composition and spatially analyse the neritids
deposited in the Malacological Collection Prof. Henry Ramos Matthews (CMPHRM/UFC).

MATERIAL AND METHODS

The composition and geographic distribution data of the neritids were obtained by
analyzing the digital spreadsheets containing the information of each lot deposited at the
CMPHRM/UEFC.

The identifications of all specimens were reviewed with the aid of specific
bibliographies (e.g., Rios, 2009; Eichhorst, 2016). The main characters used for identification
included shape, surface ornamentation, and colour patterns of shells and opercula.

RESULTS AND DISCUSSION

There is a total of 314 lots of the Neritidae deposited at CMPHRM (93 lots from Series
A and 221 lots from Series B), belonging to eight species [Nerita chlorostoma Lamarck, 1816;
Nerita tessellata Gmelin, 1791; Nerita fulgurans Gmelin, 1791; Nerita chamaeleon Linnaeus,
1758; Neritina zebra (Bruguiére, 1792); Neritina virginea (Linnaeus, 1758); Neritina meleagris
Lamarck, 1822; and Smaragdia viridis (Linnaeus, 1758)], collected between the years 1958
and 2018 (Figure 1).

With the exception of three lots (one in Series A and two in Series B, totaling 10 shells
from the Philippines) of Nerita chamaeleon, a species that occurs in the Indo-West Pacific
(Frey & Vermeij, 2008), all other lots analyzed are from Brazil, representing all seven species
of Neritidae already recorded in the Brazilian Province (N. chlorostoma, N. fulgurans, N.
tessellata, N. virginea, N. meleagris, N. zebra, and S. viridis) (Matthews-Cascon; Pinheiro &
Matthews, 1990; Baker, 1923; Rios, 1975, 1985, 1994, 2009; Matthews & Rios, 1967a,b;
Matthews & Kempf, 1970; Russell, 1941; Mienis, 1991b; Diaz & Puyana, 1994; Prado, 1998;
Barroso; Matthews-Cascon & Simone, 2012; Barroso et al., 2016; Barroso; Lotufo &
Matthews-Cascon, 2016; Eichhorst, 2016; Barroso et al., 2020). The Brazilian Province is a
biogeographical area that extends from mouth of the Amazon river and Santa Catarina,
Southeastern Brazil, also including insular areas (Sdo Pedro and Sao Paulo Archipelago,
Rocas Atoll, Fernando de Noronha Archipelago, and Vitéria-Trindade seamount chain)
(Floeter et al., 2008; Briggs & Bowen, 2012; Barroso; Lotufo & Matthews-Cascon, 2016)
(Figure 2). We should point out that, although Eichhorst (2016) classifies N. zebra, N.
virginea, and N. meleagris as belonging to the genus Vitta, differing Vitta from Neritina based
on shell and opercular characters, Vitta is maintained as a subgenus in the phylogenetic
analysis performed by Holthuis (1995). Since there is still a lack of phylogenetic confirmation
to support Eichhorst’s classification, we opted to the traditional classification (Neritina).
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Figure 1 - Species of Neritidae deposited at Malacological Collection Prof. Henry
Ramos Matthews (CMPHRM) of the Universidade Federal do Ceara (UFC), Brazil.
A. Nerita chlorostoma Lamarck, 1816 (CMPHRM 2774B); B. Nerita tessellata Gmelin,
1791 (CMPHRM 203B); C. Nerita fulgurans Gmelin, 1791 (CMPHRM 4017B); D.
Nerita chamaeleon Linnaeus, 1758 (CMPHRM 2157B); E. Neritina zebra (Bruguiere,
1792) (CMPHRM 2756B); F. Neritina virginea (Linnaeus, 1758) (CMPHRM 6410B);
G. Neritina meleagris Lamarck, 1822 (CMPHRM 6462B); H. Smaragdia viridis
(Linnaeus, 1758) (CMPHRM 4577B). Scale bars: 1.0 cm (A - G), 1.0 mm (H)

Photos: Jodo Eduardo Pereira de Freitas
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Figure 2 - Location of the Brazilian
Province (blue line), Western South
Atlantic Ocean [biogeographical unit
delimited according to the studies
of Floeter et al. (2008), Briggs &
Bowen (2012), and Barroso; Lotufo &
Matthews-Cascon (2016)]. The num-
bers and acronyms correspond to
regions (Brazilian States and insular
areas) along Brazilian Province: 1. Sao
Pedro and Sao Paulo Archipelago; 2.
Rocas Atoll; 3. Fernando de Noronha
Archipelago; 4. Trindade and Martin
Vaz islands (part of Vitéria-Trindade
seamount chain); PA - Para, MA -
Maranhao; PI - Piaui; CE - Ceara; RN
- Rio Grande do Norte; PB - Paraiba;
PE - Pernambuco; AL - Alagoas; SE -
Sergipe; BA - Bahia; ES - Espirito Santo;
RJ - Rio de Janeiro; SP - Sdo Paulo; PR
- Paranég; and SC - Santa Catarina

-20

-40

Source: adapted from Barroso, Lotufo and
Matthews-Cascon (2016).
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Of the 311 lots originating in Brazil, 277 (89%) are from the Northeast region
(Maranhado, Piaui, Ceard, Rio Grande do Norte, Paraiba, Pernambuco, and Bahia States),
nine (2.9%) from the North region (Para State), four (1.4%) from the Southeast region (Rio
de Janeiro State) and 21 (6.8%) from Brazilian oceanic islands (Rocas Atoll, Fernando de
Noronha Archipelago, and Trindade Island).

Regarding the geographic distribution of the neritid species found in the Brazilian
Province and deposited in the CMPHRM, with the exception of N. chlorostoma, all species
occur in the coastal area, mainly in the intertidal region. Nerita chlorostoma is an endemic
species of island environments of the Brazilian Province (Rocas Atoll, Fernando de
Noronha Archipelago, and Trindade Island), inhabiting intertidal rocks (Lopes &
Alvarenga, 1955; Vermeij, 1970; Mienis, 1991a; Barroso et al., 2016; Eichhorst, 2016). In the
CMPHRM, we found specimens and empty shells of N. chlorostoma from the three insular
areas [one lot from Rocas Atoll, 18 from Fernando de Noronha Archipelago, and two from
Trindade Island].

The other two Nerita species that occur in Brazilian Province - N. fulgurans and N.
tessellata - are represented in the CMPHRM, respectively, by 21 and four lots (specimens
and empty shells), from Piaui, Ceard, and Rio Grande do Norte (NE Brazil) for both species.
As N. chlorostoma, N. fulgurans and N. tessellata are also found on intertidal rocks. These
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species have quite similar geographical distribution, occurring in the Caribbean and
Brazilian Provinces (Rios, 1975, 2009; Eichhorst, 2016). In the Brazilian Province, Rios (1975)
recorded N. fulgurans in Pard, Maranhao, Piaui, Ceara, and Rio Grande do Norte (N-NE
Brazil) and N. tessellata in Piaui State (NE Brazil). Eichhorst (2016) corroborated Rios (1975)
and established as the southern limit of N. fulgurans the state of Rio Grande do Norte (NE
Brazil); while N. tessellata southern limit is Piaui State (NE Brazil). Two specimens of N.
tessellata were collected in Maracajad (Rio Grande do Norte State, NE Brazil) in 1979
(CMPHRM, 203B). This record expands the know distribution range (southern limit) for
this species by approximately 750 km. However, in a field collection for Maracajaa carried
out in 2018, the presence of N. tessellata was not recorded. Matthews-Cascon, Pinheiro and
Matthews (1990) highlighted that this species is extremely rare in north, northeastern
Brazil. The occurrence of N. tessellata in the Brazilian Province needs to be further studied.

Concerning to Neritina species found in the Brazilian Province and deposited in the
CMPHRM, there are specimens and empty shells of Neritina zebra from Para (eight lots) and
Cear4 (40 lots) States, with this species having the most restricted geographical distribution,
occurring from French Guiana to southeastern Brazil (Sao Paulo State) (Barroso; Matthews-
Cascon & Simone, 2012). Neritina zebra occurs in fresh or brackish waters, on intertidal
rocks, mangrove roots, and muddy bottoms (Matthews-Cascon; Pinheiro & Matthews,
1990; Rios, 2009; Barroso; Matthews-Cascon & Simone, 2012; Eichhorst, 2016).

In the CMPHRM, the other two species of Neritina recorded in the Brazilian Province
- N. virginea and N. meleagris - are represented, respectively, by 87 and 121 lots. These two
species have been treated as a single species (N. virginea) in studies conducted on the
Brazilian coast at least for the past three decades. Albeit N. meleagris is considered valid in
several studies (e.g., Baker, 1923; Russell, 1941; Rios, 1975; Matthews-Cascon; Pinheiro &
Matthews, 1990; Diaz & Puyana, 1994; Quintero-Galvis & Castro, 2013; Eichhorst, 2016), a
widely cited references used in Brazil - the shell catalogues of Rios (1985, 1994, 2009) -
consider N. meleagris a junior synonym of N. virginea. In a recent study, using a molecular
approach, Barroso et al. (2020) confirmed the existence of these two species (N. meleagris
and N. virginea) on the Brazilian Province, corroborated with previous morphological
studies (e.g., Matthews-Cascon; Pinheiro & Matthews, 1990; Eichhorst, 2016). Barroso et al.
(2020) highlighted the importance of the separation of these species in future studies, since
them may cohabit. Thus, the records of N. virginea and N. meleagris on the Brazilian Province
need to be updated.

At CMPHRM, there are specimens and empty shells of N. virginea from northeast
and southeast Brazil (Piaui, Ceard, Rio Grande do Norte, Paraiba, Bahia, and Rio de Janeiro
States). According to Eichhorst (2016), this species is distributed from Florida to Brazil,
including the Gulf of Mexico and Caribbean Province. Rios (2009), as previously mentioned,
considered N. meleagris a junior synonym of N. virginea, established the Santa Catarina
State (south Brazil) as the southern limit of this species in the Brazilian Province. The
distribution range of this species, especially its southern limit, needs further investigation.

Regarding N. meleagris, there are specimens and empty shells from the north to
southeast of Brazil (Maranhao, Piaui, Ceara, Rio Grande do Norte, Paraiba, Pernambuco,
Bahia, and Rio de Janeiro States) deposited in the CMPHRM. According to Eichhorst (2016),
this species is distributed from Central America (Belize) to Brazil (Sao Paulo State),
including the Greater and Lesser Antilles. As N. virginea, the southernmost limit of this
species needs to be further studied.

64 Arg. Cién. Mar, Fortaleza, 2021, 54 (2): 59 - 68



----------------------------- - Cristiane Xerez Barroso, Cristina de Almeida Rocha Barreira, Helena Matthews-Cascon ««««-eceveeemeeeeneieenenenns

The third neritid genus deposited in the CMPHRM and found in the Brazilian
Province was Smaragdia, represented by S. viridis, an herbivorous species that eats marine
angiosperms upon which it lives (Rueda et al., 2009; Cavalcante et al., 2019). At CMPHRM,
there are specimens of S. viridis (nine lots) from northeast Brazil (Piaui and Ceara States).
In the Brazilian Province, this species was already recorded in Piaui (Barra Grande Beach),
Ceard, Paraiba (Formosa beach), Bahia (Itaparica Island), and Sao Paulo (Porchat Island)
(Rios, 2009; Rocha-Barreira et al., 2017; Cavalcante et al., 2019). According to Eichhorst
(2016) and WoRMS data (WOrMS Editorial Board 2020), S. viridis is an amphi-atlantic
species, occurring from Florida (USA) to Brazil, including Caribbean, in the Western
Atlantic and from the Canary Islands to Senegal, comprising the Mediterranean in the
Eastern Atlantic. Holzer, Rueda and Mcglathery (2011) demonstrated that S. viridis feeds
preferentially on three common seagrass species in the Caribbean and Bermuda (Thalassia
testudinum Konig, Halodule wrightii Ascherson, and Syringodium filiforme Kiitzing) and
suggested a possible trophic dependence. All specimens in the CMPHRM were found
associated with H. wrightii. Since this marine angiosperm species has a wide geographical
distribution in the Brazilian Province (from Piaui to Santa Catarina) (Copertino et al., 2016),
we believe that S. viridis has a geographic range quite similar to H. wrightii. We would also
like to highlight that this species may be misidentified as young specimens of N. virginea or
N. meleagris, as highlighted by Rios (2009), since S. viridis is a small and lesser-known
species when compared to other neritids observed on the Brazilian Province.

The Malacological Collection Prof. Henry Ramos Matthews of the Universidade
Federal do Ceara has representatives of all species of Neritidae recorded in the Brazilian
Province, which are important for confirming previous records, establishing new occurrence
records (in the case of N. tessellata) or reviewing geographical distribution data (in the case
of N. meleagris and N. virginea). Thus, the CMPHRM has a great for reporting the diversity
of Brazilian Province molluscs, especially in the Northeast Area. Biological collections are
testimony of biodiversity and an indispensable support for systematic and taxonomic
studies, being the dissemination of their collections an important tool for sharing the
knowledge on biodiversity.
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