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Abstract: Cyanocyclas brasiliana (Deshayes, 1854)
known only from the original very short description and
reported from Para state was recently rediscovered. This
is the first occurrence of a native species of Cyrenidae
(formerly Corbiculidae) in the Northeast Region of
Brazil. Due to a lack of previous data C. brasiliana was
initially confused with Corbicula largillierti (Philippi,
1844), an invasive species of Asian origin, which was
introduced in South America in the 1970s and already
recorded from the North and Northeast regions of Brazil.
Ecological aspects are described. To aid identification,
type material was studied.
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In South America there are four orders of Bivalvia with
representatives in freshwater: Mytiloida, Unionoida,
Veneroida and Myoida (Mansur 2008). Despite the large
number of mollusc species already described world-
wide, knowledge of Brazilian freshwater molluscs is far
from being satisfactory. Simone (1999) estimated that
only half of the freshwater gastropods in the country
are known, and Avelar (1999) commented that approxi-
mately 35 species of freshwater bivalve molluscs in Bra-
zil are undescribed. Certainly, the Amazon region is one
of the areas most in need of surveys and a better under-
standing of its species, including their environmental
adaptations and ecological issues (Pimp&o 2007). Pereira
et al. (2012) published a key for the identification of na-
tive and introduced bivalves in Brazil and reported on
the lack of comparative morphological studies, catalogs
and taxonomic revisions of both Unionoida and small-
er bivalves, the native Cyrenidae (= Corbiculidae) and
Sphaeriidae, which are very poorly represented in sci-
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entific collections. These authors also noted areas still
needing inventorying, including the North, Northeast
and Mid-West regions of Brazil, where the river basins
have changed relatively little until now.

Studying the representatives of native Cyrenidae,
Parodiz and Hennings (1965) revised the taxonomy of
numerous species in the genus Neocorbicula Fischer,
1887, and reduced the number of 30 nominal species
in the central and southern regions of South America
to two: N. limosa (Maton, 1809) and N. paranensis
(d’Orbigny, 1835). Currently Neocorbicula is a synonym
of Cyanocyclas Blainville, 1818, according to Parodiz
(1996).

The species described from the Amazon, Cyanocyclas
brasiliana (Deshayes, 1854) and C. amazonica (Prime,
1870), as well as those from northern South America, C.
bavayi (Ancey, 1880), C. cuneata (Jonas, 1844), C. rotunda
(Prime, 1860), and C. surinamica (Clessin, 1879), need to
be revised (Mansur 2008; Parodiz and Hennings 1965;
Mansur et al. 2004).

In the original descriptions of both species, locality
data are vague and imprecise. Deshayes (1854) described
C. brasiliana from the state of Para in Brazil, without
further data, and Prime (1870) described C. amazonica
from the Amazon River, Brazil, in the stomach of a
fish. Simone (2006) catalogued the native and invasive
freshwater cyrenids of Brazil, and provided illustrations
(external and internal view of both valves), as well as
the length of a syntype of C. amazonica and a topotype
of C. brasiliana. This figured topotype is from the
Natural History Museum (London, UK; NHMUK) and
correspond to the first illustration of the species. There
are no previous records of continental native South
American cyrenids from the Northeast Region of Brazil.
However, cyrenids living in high densities were observed
in the limnic portion of the Parnaiba River delta, Piaui

Volume 11 | Number 4 | Article 1685

biodiversity data


mailto:carlasuzy%40hotmail.com%0D?subject=
http://dx.doi.org/10.15560/11.4.1685

Brito et al. | Cyanocyclas brasiliana rediscovered in the Parnaiba River delta, Brazil

COLLECTION POINTS

BRAZIL

0 500 1.000Km
——

45°00W 42°00W

 zoos

ILHA GRANDE
(MUNICIPALITY)

- eoos

 ooos

PIAUI STATE

0 50 100Km
| I—

Figure 1. Map of Parnaiba River delta and Ilha Grande municipality near the sampling station, Piaui state, Brazil.

state. Although intensely harvested by local people for
several generations, this bivalve population had not
been identified until now.

This work records the rediscovery of C. brasiliana
outside of the Amazonas basin and the first occurrence
of a native species of the family Cyrenidae in the
Northeast Region of Brazil. Due to the scarcity of data
on Cyanocyclas from river basins of the northern and
northeastern part of Brazil and South America and
considering the absence of samples in Brazilian scientific
collections, we contribute additional taxonomic,
morphological and ecological data on C. brasiliana.

Samples were taken in the upper estuary of the
Parnaiba River, located in the Area of Environmental
Protection of the Parnaiba River delta, near Ilha Grande,
10 m above sea level, in the municipality of Parnaiba,
Piaui state (02°49' S, 041°50" W) (Figure 1). The climatic
conditions of the area present range of temperatures
from 25-35°C (IBAMA 1998). The sampling sites are
located on two small islands, in the area popularly
known as Gamboda do Mangue, which is located in the
southern part of the Parnaiba River delta and is formed
by two of the several channels of the Parnaiba River
(Figure 1). This area presents marine flats and dunes on
the opposite bank with tidal influence (IBAMA 1998).
Four sampling sites were selected for ease of access
these flats, because they are known to have bivalve
molluscs, and because they are used by “marisqueiras”
(women that harvest and sell seafood); the sites are:
Site 1: 02°04'08.0" S, 041°50'17.1" W; Site 2: 02°49'23.4"
S, 041°050'23.8" W; Site 3: 02°48'49.1" S, 041°50'12.7" W
and Site 4: 02°48'49.6" S, 041°50'13.2" W (Figure 2).
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Bivalve molluscs were collected in 2010 during low
tide. The samples were taken with the aid of small
trowels dug by hand for withdrawal the substrate to a
“landud” (a local fishing implement used as a strainer
or sieve) adapted with a mesh opening size of less
than 1 mm (less than the meshes used in conventional
“landués”; Figure 3). Once captured, the animals were
placed in plastic container with water from the site
and transported to the Laboratory of Limnology of the
Federal University of Piaui (UFPI) in Parnaiba. In the
laboratory, the samples were identified, measured and
photographed, and then preserved in 70% ethyl alcohol
with glycerin added. Samples were deposited in two
malacological collections: Prof. Henry Ramos Matthews
of the Institute of Marine Sciences of the Federal
University of Ceard (CMPHRM 4779A) and the Natural
Science Museum of the Zoobotanical Foundation, Porto
Alegre, Rio Grande do Sul state (MCNZ 40.516). During
examination of the South American freshwater bivalves
collection at the Natural History Museum of United
Kingdom (NHMUK), in 1986, the second author of the
present paper located the original material used by
Deshayes to describe the species C. brasiliana and noted
the catalog number. In contact with Jonathan Ablett the
actual curator of the above named Molluscs Collection,
he located the syntype series of C. brasiliana, and sent
us photographs. He included scale permitting us to
measure all the samples.

Seven specimens of C. brasiliana from Parnaiba
River delta, sampled in 23 September 2010, at Site 3,
were measured. The greatest length, maximum height,
and maximum width were measured with a caliper
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Figure 2. Aerial view of the sampling area (red square) located in two islands, on the margins of the channels of the Parnaiba River and satellite image

with details of the four collecting points.

Figure 3. A: Material used for the collection of the samples (PVC quadrat,
trowels and “landud”. B - “Landud” adapted for sampling.

and compared to four syntypes (NHMUK 1845.8.29.7-
10). The length/height ratios of the shells were also
compared.

The original description by Deshayes (1854) of C.
brasiliana is very short, not illustrated, and the author
indicated that the material belonged to the collection of
the British Museum by his use of the initials BM (now
NHMUK). Prime (1865) subsequently redescribed C.
brasiliana, briefly and in the same words as Deshayes
and confirmed that the original material was in the
collection of the British Museum. He admitted that he
had not examined any specimens of the species. Later, he
(Prime 1870) described a new species, C. amazonica, also
briefly and without illustrations. Johnson (1959) listed
the types of Prime collection, recorded the holotype of
C. amazonica from the Museum of Comparative Zoology
(MCZ; Harvard University), and provided a figure of the
shell. Simone (2006) provided photos of both species,
but the specimen shown in Figure 1036 and labeled as
a topotype actually belongs to the syntype series of
original material described by Deshayes (1854).

Simone (2006) offered photos of both species.
Comparing with the illustrations of the type material
sent by the curator Jonathan Ablett (NHMUK), we found
out that the specimen showed on figure 1036, is not a
topotype as mentioned by Simone (2006) but a syntype
of the primary syntype series used by Deshayes in his
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description of C. brasiliana. In the original description,
besides not providing illustration or measurements,
there is no mention about the number of specimens
examined (Deshayes 1854). The syntype series (NHMUK
1845.8.29.7-10) consists of a full-grown specimen about
19 mm long and three smaller specimens (Table 1).
Morphological comparisons reveal that the specimens
(Figure 4) collected in the delta of the Parnaiba River
belong to the genus Cyanocyclas, by the presence of a
heterodont hinge with lamellar lateral teeth serrated
on the top, and especially by a presence of a small and
triangular pallial sinus (Figure 5: ps) in the pallial line
just below the posterior adductor muscle. The presence of
the pallial sinus is fundamental to distinguish the genus
of Cyanocyclas from the invasive Corbicula Megerle von
Miihlfeld, 1811. Corbicula species have the pallial entire,
without a sinus (Santos et al. 2012; Pereira et al. 2012).

Table 1. Measurements of length, height and width and ratio of length/
height of the shells of syntypes NHMUK (1845.8.29.7-10) and samples of
Cyanocyclas brasiliana (Deshayes 1854) collected in Parnaiba River delta,
Piaui, Brazil (MCNZ 40.516).

Length Height Width Length/
Samples (mm) (mm) (mm) height
NHMUK 1845.8.29.7-10 (Syntypes)
A 19.0 17.5 10.8 1.2
B 10.7 10.0 6.8 1.1
C 12.0 10.7 7.5 1.1
D 11.6 1.2 8.0 1.0
Average 133 124 83 1.1
Standard deviation 33 3.0 15 0.1
MCNZ 40.516
A (Figure 5) 238 22.1 15.0 1.1
C 27.2 23.2 15.3 1.2
B 26.2 23.2 14.0 1.1
D 259 23.0 14.9 1.1
E 26.0 228 14.1 1.1
F 25.6 225 14.2 1.1
G 24.7 21.7 14.6 1.1
Average 25.6 226 14.6 1.1
Standard deviation 1.0 0.5 0.5 0.0
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The comparison of the type material of C. brasiliana with
the samples from the Parnaiba River delta reveal that
while a little larger, the latter present proportionally
similar measurements of length, height, width, and
length/height ratio (Table 1). Additionally some aspects
of the shell are important to better define the species like
(Figures 4 and 5): external surface glossy with narrow
and conspicuous comarginal undulations (approximately
three per mm), color varying from light brown and green
straw, sometimes with shades or violet comarginal bands,
umbos small and little inflated, hardly passing above the
hinge line; beaks centrogyrous or slightly prosogyrous;
internal surface opaque in the center and lustrous near

Figure 4. Cyanocyclas brasiliana (Deshayes 1854) collected in the limnic
part of the delta of the Parnaiba River, Piaui state, Brazil.

the borders, color varying from white, pink to dark violet,
hinge plate and lateral teeth relatively narrow, pallial
sinus small resembling C. limosa but a little deeper than
at C. paranensis and a very acute apex.

In subsequent work it willbe necessary toredescribe the
species and also reveal details of the internal morphology.
Cyanocyclas amazonica is probably a junior synonym of
C. brasiliana considering that Prime (1870) confessed
not having seen the material of C. brasiliana described
earlier by Deshayes (1854). Moreover, both species come
from the same river basin, and through the illustration
by Johnson (1959) of the holotype and of a syntype of C.
amazonica, provided by Simone (2006), it is possible to see
strong resemblances. However, future taxonomic studies
will require a more detailed examination and comparison
of type materials of both species.

The distribution of C. brasiliana in the Parnaiba River
delta is dependent primarily by salinity degree no
higher than the 3 ppm. This species has little tolerance
to small variations in salinity, thus corresponding to
the oligohaline species. Even the smallest increase in
salinity will cause high mortality. The influx of salty
seawater into the delta is popularly known by local
fishermen as “mare grande” (or “great tide”). Another
factor that determines the presence and distribution of
this species is the water depth and that depends on the
tide and the type of substrate. Specimens are found at
depths down to approximately 3 m in muddy substrate.
It was observed that C. brasiliana in the Parnaiba River
delta migrates according to the characteristics of the
substrate. In places of muddy bottom the species was

Figure 5. External (A) and internal view (B) of Cyanocyclas brasiliana (Deshayes, 1854) shell from the Parnaiba River delta, Piaui state, Brazil (MCNZ

40.516 A). Legend: a - anterior; b — beak; ct - cardinal teeth; d — dorsal; li — ligament; ima - impression of the anterior adductor muscle; It - lateral teeth;

h - hinge plate; imp - impression of the posterior adductor muscle; cun - commarginal undulations; p — posterior; pl - pallial line; ps — pallial sinus;

u - umbo; v - ventral.
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always present. However, when tidal flow changed the
bottom to sand, C. brasiliana disappeared.

Shellfish caught commercially in this region are used
by the local community. The harvest is done during
low tide. Women harvest this species up to six hours
per day throughout almost the entire year, except
during September and October, the period of highest
rainfall. According to the harvesters, around 500 kg of
C brasiliana are gathered per day. It is estimated that
approximately 6,000 kg are caught per month. The catch
is almost exclusively sold to middlemen at extremely
low prices; it is then exported to Sio Luis, Maranhio
state, and Sao Paulo, S4o Paulo state. Just a few pounds
are sold directly to the local community. Nothing is done
with the shells except for paving roads, parking lots or
backyards on local residences.

ACKNOWLEDGEMENTS

We thank the Federal University of Piaui (UFPI) for the
facilities at the PhD program, the staff of the Laboratory
of Zoobenthos (LABOMAR) for their assistance, and
the students of Fishing Engineering UFPI. We especially
thank Jonathan Ablett, curator of the Collection of
Molluscs at NHMUK who searched for, measured, and
photographed the type material of C. brasiliana. The
referees’ suggestions were greatly appreciated.

LITERATURE CITED

Avelar, W.E.P. 1999. Classe Bivalvia. Part 4: pp. 65-68, in: A. Migotto
and C.G. Tiago. Biodiversidade do Estado de Sio Paulo, Brasil:
sintese do conhecimento ao final do século XX. Invertebrados de
Agua Doce. Sio Paulo: FAPESP 22. 176 pp.

Deshayes, G.P. 1854. Description of new shells from the collection of
H. Cuming. Proceedings of the Zoological Society of London 22:
317-371. doi: 10.1111/j.1469-7998.1854.tb07284.x

IBAMA (Instituto Brasileiro do Meio Ambiente). 1998. Plano de
gestdo e diagnéstico geoambiental e s6cio-econémico da APA
do Delta do Parnaiba. IBAMA, Ministério do Meio Ambiente,
Recursos Hidricos e da Amazénia Legal. Fortaleza: Instituto de
Estudos e Pesquisas Sociais da UECE. 101 pp.

Johnson, R.I. 1959. The types of Corbiculidae and Sphaeriidae
(Mollusca: Pelecypoda) in the Museum of Comparative Zoology,
and a biobibliographic sketch of Temple Prime, an early specialist
of the group. Bulletin of the Museum of Comparative Zoology
120(4): 431~ 479.

Mansur, M.C.D. 2008. Estado atual e perspectivas das pesquisas em

@ Check List | www.biotaxa.org/cl

bivalves limnicos no Brasil. Informativo da Sociedade Brasileira
de Malacologia 165: 6-8.

Mansur, M.C.D., C.T. Callil, ER. Cardoso and J.A.A. Ibarra. 2004.
Uma retrospectiva e mapeamento da invasio de espécies de
Corbicula (Mollusca, Bivalvia, Veneroida, Corbiculidae) oriundas
do sudeste asiatico, na América do Sul; pp. 39-58, in: J.S.V. Silva
and R.C.C.L. Souza. Agua de Lastro e Bioinvas3o. Rio de Janeiro:
Interciéncias. xviii + 224 pp.

Parodiz, J.J. and L. Hennings. 1965. The Neocorbicula (Mollusca,
Pelecypoda) of the Parand-Uruguay Basin. Annals Carnegie
Museum 38(3): 69—96.

Pereira, D., M.C.D. Mansur and D.M. Pimp&o. 2012. Identificacdo
e diferenciacdo dos bivalves limnicos invasores dos demais
bivalves nativos do Brasil; pp. 75-94, in: M.C.D. Mansur, C.P.
Santos, D. Pereira, I.C.P. Paz, M.L.L. Zurita, M.T.R. Rodriguez,
M.V. Nehrke and PE.A. Bergonci. Moluscos limnicos invasores
no Brasil: biologia, prevencio e controle. Porto Alegre: Redes
Editora. 412 pp.

Pimpao, D.M. 2007. Moluscos de 4gua doce da Amazoénia: adaptagdes
a regiio e importincia ecoldgica. Rio de Janeiro: Livro de
Resumos do XX EBRAM, pp. 105-107.

Prime, T. 1865. Monograph of American Corbiculadae (Recent and
fossil). Washington: Smithsonian Miscellaneous Collections 145:
xi + 80 pp. doi: 10.5962/bhl.title.19022

Prime, T. 1870. Notes on species of the Family Corbiculade, with
figures. Annals of the Lyceum of Natural History of New York 9:
298-301. doi: 10.1111/j.1749-6632.1870.tbo0193.x

Santos, S.B., S.C. Thiengo, M.A. Fernandez, I.C. Miyahira, I.C.B.
Gongalves, R.F. Ximenes, M.C.D. Mansur and D. Pereira. 2012.
Espécies de moluscos invasores no Brasil; pp. 25-49, in: M.C.D.
Mansur, C.P. Santos, D. Pereira, I.C.P. Paz, M.L.L. Zurita, M.T.R.
Rodriguez, M.V. Nehrke and P.E.A. Bergonci. Moluscos limnicos
invasores no Brasil: biologia, prevencéo e controle. Porto Alegre:
Redes Editora. 412 pp.

Simone, L.R.L. 1999. Filo Mollusca, Classe Gastropoda; pp. 69-72,
in: A. Migotto and C.G. Tiago. Biodiversidade do Estado de Sao
Paulo, Brasil: sintese doconhecimento ao final do século XX.
Invertebrados de d4gua doce. Sdo Paulo: FAPESP. xxii + 176 pp.

Simone, L.R.L. 2006. Land and freshwater molluscs of Brazil: an
illustrated inventory on the Brazilian malacofauna, including
neighbor regions of the South America, respect to the terrestrial
and freshwater ecosystems. Sdo Paulo: EGB, FAPESP. 390 pp.

Authors’ contribution statement: CSFB collected the animals
and did all field observations. MCDM identified the specimens.
CSFB, MCDM and CAR-B wrote the text. This paper is part of
doctoral thesis of the corresponding author (CSFB).

Received: 8 January 2015

Accepted: 28 May 2015
Academic editor: Robert G. Forsyth

Volume 11 | Number 4 | Article 1685


http://dx.doi.org/10.1111/j.1469-7998.1854.tb07284.x
http://dx.doi.org/10.5962/bhl.title.19022
http://dx.doi.org/10.1111/j.1749-6632.1870.tb00193.x

