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Abstract: Despite the great diversity, economic and environmental importance of limnic
mollusks, the group is still little investigated in the Brazilian semiarid region, especially
in the state of Piaui. Thus, this work aims to gather information on the diversity of limnic
mollusks in the Brazilian Northeast and the semiarid region, including new records for
the state of Piaui, northeastern Brazil. For this, collections in the urban perimeter of the
Itaim and Guaribas Rivers, municipalities of Itaindpolis, and Picos, respectively, between
October 2017 and September 2019. Besides, a literature review was conducted on studies
of malacofauna in the Northeast and the Brazilian semiarid region. A total of 11 species
from the classes Gastropoda and Bivalvia were collected on the rivers of Piaui, being the
first record of Uncancylus concentricus for the Northeast region. For lotic environments
in the state of Piaui, Drepanotrema schubarti, Pomacea canaliculata, Pisidium dorbignyi
and Stenophysa marmorata were registered for the first time. Then, it was possible
to verify that the Northeast of Brazil has 71 species registered, of which 34 occur in
the semiarid. The diversity of species surveyed and the first record of the occurrence
of several of them for the semiarid region demonstrate the importance of expanding
studies involving this group to other areas. The present study is the first to gather and
increase the information available on the fauna of limnic mollusks for the Northeast
and Brazilian semiarid regions. The information gathered here may contribute to future
research and to the species conservation and the environments they occupy, especially
considering the presence of non- native and vector species.
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resources (Randklev et al. 2018, Manaye et al.
2019).

Semiarid regions are characterized by having
extreme climatic conditions caused by irregular
rainfall regimes, with long periods of drought,
taking the negative water balance (Silva et al.
20204, Vidal-Abarca et al. 1992). It is estimated
that around 4.8% of semiarid regions are
degraded worldwide. Among the main causes
of this problem are human activities linked to
population pressure and exploitation of natural

In Brazil, the semiarid region occupies
an area of 1,128,697 km?, covering 10 states,
extending from Piaui to Minas Gerais, which
is among the three largest in Latin America
(Barbosa et al. 2012, Brasil 2017). This region is
characterized by low rainfall, high evaporation
rates, and temperature throughout the year,
which cause cycles with irregular periods of
drought and flood (Maltchick & Florin 2002,

An Acad Bras Cienc (2021) 93(Suppl. 4)



MANUELLA F. LEAL et al.

Rocha et al. 2012, Silva et al. 2020a). This
water regime contributes to the fact that most
rivers have temporary regimes (Zanella 2014),
remaining dry most of the year (Magalhaes
et al. 2016). In these rivers, it is common to
observe the formation of temporary and semi-
permanent puddles during periods of severe
droughts. Puddles become important refuges
for the maintenance of local biodiversity
(Maltchik & Medeiros 2006, Hay et al. 2018)
and the survival of the human population
(Magalhaes et al. 2016).

Freshwater ecosystems of the semiarid
region are especially important as they bring
together a diversity of under-explored biological
groups, among them mollusks. Despite its
great diversity and importance in freshwater
ecosystems from the semiarid region, these
animals are poorly studied. Studies on this
group in Brazilian semiarid are still incipient
and do not emphasize its importance to regional
biodiversity (Abilio et al. 2006, 2007, Kotzian &
Amaral 2013, Silva et al. 2019, 2020b).

Considering the information gap on limnic
mollusks in the Northeast and the Brazilian
semiarid, mainly for the state of Piaui, in this
work we gather the existing information about
this group for these regions, including new
records for two rivers in this state.

MATERIALS AND METHODS

Bibliographic research

A literature review was conducted on studies of
malacofauna in the Northeast and the Brazilian
semiarid region (including the state of Minas
Gerais), (Supplementary Material - Table SI).
The review included scientific articles and gray
literature (theses, dissertations, and annals of
events) publishedin English and Portuguese until
2020. The data were obtained from the Google
Scholar, Web of Science, and Scopus databases,
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using the following keywords (combined or not):
Limnic mollusks, Northeast, species list, and
semiarid. Documents that did not mention the
catalogue number in scientific collections and/
or how mollusks were identified, were excluded
from the research.

The data analysis process considered
information such as publication year (grouped
in intervals to enhance visualization), taxa, state,
environment, and type of research. The data were
separated according to the environment of the
sampling. The samples belonging to semiarid
stricto sensu, including research developed in
the state of Minas Gerais (a state that does not
belongto the Brazilian Northeast region), coastal
area, Baixada Maranhense and Zona da Mata
and Amazon environment. This process follows
the denomination used by the authors. The
similarities in the species composition among
the environment types were accessed through
Jaccard’s Index, using the Vegan package version
2.5-7 (Oksanen et al. 2020), on R v. 4.0.5 (R Core
Team 2021).

Field collection in Piaui

The collections were carried out in the urban
perimeter of the Itaim River, in the city of
ltainopolis, and of the Guaribas River in the
city of Picos, Southeast of Piaui, both belonging
to the Parnaiba River basin. The Itaim River is
~200 km long, covering six municipalities in the
state and is one of the three main rivers in the
Southeast of Piaui (Brasil 2005). The Guaribas
River is ~160 km long and is an important
tributary of the Itaim River.

Although these two rivers are intermittent,
like most rivers in the basin, during the dry
season, at some points they have a perennial
character, presenting a reduced volume of water,
leading to a semi-lentic phase (Brasil 2005).
Also, the Guaribas River still has a high level of
pollution from the deposition of solid waste on
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the bed and its margins, and the discharge of
untreated domestic effluents (Santos et al. 2017).

Mollusks were collected monthly between
October 2017 and September 2019, at five
sampling stations established in each river.
Collections used sieves of 21 cm in diameter,
attached to a wooden rod of 1.5 m in length.
The mollusks were stored in plastic containers,
along with the substrate and local water. All
material was transported to the Laboratorio de
Parasitologia, Ecologia e Doencas Negligenciadas
(LAPEDONE) of the Instituto Federal do Piaui for
the identification of individuals. All procedures
for collecting and transporting the animals
were carried out under the authorization of
the Instituto Chico Mendes de Conservacao da
Biodiversidade (ICMBio), through the Sistema
de Autorizacao e Informacao em Biodiversidade
(SISBIO), license number 60423-5.

The animals were preserved in 98% ethanol
and identified according to the classification
proposed by Paraense (1975, 2003) and
Simone (2006). Part of the collected material
was deposited at the Museu de Zoologia da
Universidade de Sao Paulo (MZUSP) and in the
Colecao Malacologica do Instituto Oswaldo Cruz
(CMI0CQ) (Table 1).

RESULTS

Bibliographic survey

A total of 97 studies was recorded considering
the inclusion criteria used in this research. The
oldest publication dates back to 1983 (Figure
1a), 10 of these studies included more than
one state, highlighting Pernambuco with most
research (n = 28; 21,5%), followed by Paraiba (n =
22:16,9%) (Figure 1b).

Regarding the environment in which these
works were carried out, 12 studies included
more than one environment and two without
identification. The semiarid environment stood
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out for the higher number of articles (n =
65), followed by coastal areas (n = 36) (Figure
1c). Baixada Maranhense, Zona da Mata, and
Amazon environment represent little more than
5% of the total analyzed studies (Figure 1c).
Concerning the research focus, most of them are
focused on parasite vectors (n = 36), inventories
(n = 23) and non-native species (n = 23). Studies
with macroinvertebrates and ecology represent,
together, about 15% of the studies (Figure 1d).

Most of the 65 studies found about the
semiarid were carried out during the last
decade (Figure 2a). As for the research types on
the semiarid, stands out the inventories and
non-native species, with 18 studies each and
16 related to parasite vector (Figure 2b). Paraiba
and Pernambuco states have the largest number
of inventories of limnic mollusks in the Brazilian
semiarid (Figure 2¢). In the semiarid region of
Piaui, only one study has been carried out so far
(Figure 20).

The bibliographic survey revealed 70
recorded species distributed in 15 families of
Gastropoda and Bivalvia classes. The richest
environment is semiarid with 31 species,
followed by coastal areas (n = 16), Baixada
Maranhense (n = 14), Zona da mata (n = 9),
and Amazon environment (n = 8) (Figure 3a).
The Jaccard index for species composition
revealed that Zona da Mata and the Amazon
environment have 80% similarity (first cluster).
Baixada Maranhense has 60% similarity to the
cluster formed by the semiarid and coastal
(second cluster). The former and the latter
are 50% similar to each other (Figure 3b). Ten
species (14%) were exclusive to semiarid and
only one (14%) is exclusive to the coastal area
(Pomacea bridgesii (Reeve, 1856)), Zona da Mata
(Tarebia granifera (Lamarck, 1816)) and Amazon
environment (Antillorbis nordestensis (Lucena,
1954)) each. Baixada Maranhense presented no
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Table I. List of mollusks collected in the Itaim (7°26'42.9”S 41°28'411"W) and Guaribas (7°04'39.9”S 41°27'58.1"W)
Rivers, Piaui, from October 2017 to September 2019. MZUSP: Museu de Zoologia da Universidade de Sao Paulo;
CMIOC: Colecao Malacologica do Instituto Oswaldo Cruz.

Absolut Relative
Class Family Species River City frequency | Voucher number
frequency o
(%)
Biomphalaria Itaim [tainopolis MZUSP 14.6745
straminea 3,800 1510
Dunker, 1848 ) .
(bu ) Guaribas Picos MZUSP 14.6740
Drepanotrema
lucidum Guaribas Picos 126 0.50 CMIOC 11.595
(L. Pfeiffer, 1839)
Drepanotrema
cimex Guaribas Picos 106 0.40 MZUSP 14.6739
Planorbidae (Moricand, 1839)
Drepanotrema
depressissimum Guaribas Picos 749 298 MZUSP 151482
(Moricand, 1839)
Drepanotrema
Gastropoda schubarti Guaribas Picos 1,233 490 MZUSP 151485
(Haas, 1938)
Uncancylus
concentricus Guaribas Picos 2 0.07 MZUSP 14.6737
(d’Orbigny, 1835)
Melanoides Itaim [tainopolis MZUSP 14.6742
Thiaridae tuberculatus 18,234 72.45
(0. F.- Mller, 1774) | Guaribas Picos MZUSP 14.6738
Pomacea [taim Itainopolis MZUSP 14.6720
Ampullariidae canaliculata 476 1.89
(Lamarck, 1822) Guaribas Picos MZUSP 14.6734
Stenophysa
Physidae marmorata Guaribas Picos 196 0.78 MZUSP 14.6747
(Guilding, 1828)
Pisidium
Sphaeriidae dorbignyi ltaim ltainopolis 243 0.97 MZUSP 14.6743
o Clessin, 1879
Bivalvia -
Corbicula
Cyrenidae fluminea ltaim ltaindpolis 3 0.01 MZUSP 151417

(O.F. Miiller, 1774)
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exclusive species. A total of 35 species was not
assigned to any environment (Table - SI).

Concerning the diversity of species by
state, Pernambuco again stands out (n = 46),
followed by Bahia (n = 38). Maranhao, Ceara,
Paraiba, Rio Grande do Norte and Sergipe have
a mean of 15 species. Piaui and Alagoas present
a lower number of registered species (Figure 3c).
Regarding the number of studies by mollusk
species, 43 (61.4%) species were cited in only
one article, 14 were present in two to four (20%)
studies and 13 (18.6%) appear in more than five
publications.

Among the gastropods, Melanoides
tuberculatus (O. F. Muller, 1774) (Thiaridae)
reached the higher numbers of records (n = 49),
followed by Biomphalaria straminea (Dunker,
1848) (n = 43), and Biomphalaria glabrata
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(Say, 1818) (Planorbidae) (n = 24). Regarding
the bivalves, Corbicula fluminea (O. F. Miller,
1774) and Corbicula largillierti (Philippi, 1844)
(Cyrenidae) have ten studies each (Table SI).

Inventory of the Piaui collections

Regarding the collections on the Piaui state,
a total of 25168 alive mollusks were sampled
in Itaim and Guaribas rivers, belonging to 11
species of Gastropoda and Bivalvia classes
(Table I, Figure 4). The gastropods belong to
families Planorbidae, Physidae, Thiaridae and
Ampullariidae. The bivalves were represented by
Cyrenidae and Sphaeriidae.

Regarding the Gastropoda species collected
in the rivers, M. tuberculatus was the most
abundant species (n = 18,234; 72.45%), followed
by B. straminea (n = 3,800; 1510%), Drepanotrema
schubarti (Haas, 1938) (n = 1,233; 4.90%),
45 b
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Figure 1. Distribution of studies on freshwater mollusks in the Northeast and Brazilian semiarid (a) over the years,
(b) by state, (c) type of environment, and (d) focus of the research.

An Acad Bras Cienc (2021) 93(Suppl. 4)

€20210140 5116



MANUELLA F. LEAL et al.

Drepanotrema depressissimum (Moricand, 1839)
(n =749; 2.98%), Pomacea canaliculata (Lamarck,
1822) (n = 476; 1.89%), Stenophysa marmorata
(Guilding, 1828) (n = 196; 0.78%), Drepanotrema
lucidum (L. Pfeiffer, 1839) (n = 126; 0.50%),
Drepanotrema cimex (Moricand, 1839) (n = 106;
0.42%) and Uncancylus concentricus (d’Orbigny,
1835) (n = 2; 0.01%) (see Table I; Figure 5).
Considering Bivalvia the most abundant species
was Pisidium dorbignyi Clessin, 1879 (n = 243;
0.97%), followed by C. fluminea (n = 3; 0.01%) (see
Table | and Figures 4 and 5).

The Guaribas River presented the highest
species richness with nine records, while the
Itaim River, only five (Figure 5). Melanoides
tuberculatus, B. straminea and P. canaliculata,
were sampled in the two studied environments.
Drepanotrema schubarti, D. depressissimum,

235' a
2 30 -
[}
2 25 A
=
320-
‘S 15 A
2 10
E 5
=]
ZO-—-.-... i i
D D QD
F & & LS
™~ o v v v v
& s @\, @b' N Gl
N N » i A »
Years interval
z 8
L 7 1
5 64
= 5 A
2 4 -
e 3
E
£
Zz 0 A
& &
X0 &L o
& & S
Q‘b %éo D
‘lz’&

THE MALACOFAUNA OF NORTHEAST AND BRAZILIAN SEMIARID

D. cimex, D. lucidum, S. marmorata and U.
concentricus were present only in the Guaribas
River, while P. dorbignyi and C. fluminea were
exclusive to the Itaim River (Table I and Figure 5).

Distribution status of species found in Piaui

Concerning Gastropoda analyses results, in the
Northeast, B. straminea is the species of the
genus with the greatest geographic distribution,
being present in all states, including in the
semiarid part (Figure 5). Drepanotrema cimex
and D. lucidum have records in eight of the nine
states in the Northeast, including Piaui, and in
semiarid of these states (Figure 5). Drepanotrema
drepressissimum was recorded in six states in
the Northeast, including Piaui, and the semiarid
region of these states (Figure 5). The non-native
snail M. tuberculatus is not registered only in
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Figure 2. Distribution of studies on freshwater mollusks in the Brazilian semiarid (a) over the years, (b) focus of the

research, and (c) by state.
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Maranhao state, including the semiarid of that
state (Figure 5). Pomacea canaliculata has
records for the Northeast only in the states of
Bahia and Pernambuco and has no records for
the semiarid (Figure 5). And S. marmorata had
already been recorded for the states of Bahia,
Ceara, Maranhao, Paraiba, Pernambuco and Rio
Grande do Norte, and has no records for the
semiarid (Figure 5, for further details, see the
Table SI).

Regarding Bivalvia, in the Northeast,
the asian clam C. fluminea has already been
recorded in the states of Alagoas, Bahia, Paraiba,
Pernambuco, Piaui, Rio Grande do Norte, and
Sergipe, and in the semiarid region of these
states (Figure 5). And P. dorbignyi [= Pisidium
pulchellum (d’Orbigny, 1835)] has been recorded
in the states of Bahia and Pernambuco, and in
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the semiarid region of these states (Figure 5, for
further details, see the Table SI).

By analyzing Figure 5, it is possible to
confirm the first record of U. concentricus
for the Northeast and of P. canaliculata, S.
marmorata, D. schubarti and P. dorbignyi for
Piaui. Considering the 11 species sampled, P.
canaliculata, D. schubarti and U. concentricus
had their first record for the semiarid region.

DISCUSSION

Studies that aim to gather the information in
the literature about a certain group in a region
are extremely important for understanding
the diversity and quantitative aspects related
to scientific production over the years (Kopp
et al. 2007). The information gathered here
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Figure 3. (a) Distribution of mollusk species by environment type; (b) Similarity dendrogram in species
compositions among environments; and (c) number of molusks species by state.
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Figure 4. Mollusk
species sampled
in the Itaim and
Guaribas rivers.
(a) Melanoides
tuberculatus;

(b) Stenophysa
marmorata; (c)
Drepanotrema
schubarti; (d)
Drepanotrema
depressissimum;
(e) Drepanotrema
lucidum; (f)
Drepanotrema
cimex; (g) Pomacea
canaliculata; (h)
Biomphalaria
straminea; (i)
Uncancylus
concentricus; (j)
Pisidium dorbignyi;
(k) Corbicula
fluminea.
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Figure 5. Geographic distribution of mollusk species sampled in the state of Piaui and its occurrence in the
Brazilian semiarid region. (1) Guaribas River, municipality of Picos, Piaui, Brazil, and (2) Itaim River, municipality of

Itainopolis, Piaui, Brazil.

may contribute to future research and to the
species conservation and the environments
they occupy, especially in a region such as the
Brazilian semiarid region. Studies focusing on
mollusks are found in the literature (Coelho et
al. 2018, Santana et al. 2013, Miyahira et al. 2020,
Leal et al. 2021), however, the present study is
the first to gather and increase the information
available on the fauna of limnic mollusks for the
Northeast and Brazilian semiarid regions.

It is possible to verify that the number
of studies on limnic mollusks has increased
significantly over the years, both in the Northeast
and in the semiarid region, mainly since 2006.
This phenomenon is related to the expansion
and interiorization of research centers in the
country that started in 2003. This expansion,

according to Bizerril (2020), contributed to
regional development in several ways, favoring
not only the academic environment but also
the social one. The expressive number of
studies focusing on vector species of parasites
and non-native species are responses to the
knowledge bottleneck problem on the diversity
of mollusks in the region. Add to that, the social
and environmental concern of researchers,
considering the Northeast has the lowest Human
Development Index (HDI) of the country (United
Nations Development Program 2016) and has
urgent demands in these areas (Katz 2018, Silva
et al. 2019, Leal et al. 2021).

Thus, given the circumstances under which
these surveys have been carried out, it is likely
that the determination of the local diversity of
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mollusks is underestimated, especially if we
considerthat50% of the species attributed to the
Northeast region do not have the determination
of the type of environment in which they occur.
Therefore, there is still a hidden diversity in the
semiarid region, which does not allow us to
affirm that this region is characterized by having
low species richness.

The severe dynamics of climatic conditions
in the semiarid region require adaptive
strategies from mollusks such as reduction in
body size, increase in reproductive rate and
physiological tolerances, development of the
capacity for aestivation and dispersion among
other animals for a rapid recolonization of the
seasonally disturbed environment (McMahon
2002, Diaz et al. 2008, Santana et al. 2009, Work
& Mills 2013, Okumura & Rocha 2020). Thus,
the low diversity of these animals attributed
to the semiarid climate may be related to the
spot sampling methods that disregard the
periodic local changes and particularities of the
occupation and landscape of water bodies.

These effects were observed in the
difference in species composition observed
between the two surveyed rivers from Piaui,
possibly related to the conservation status of
each habitat. Although the collection points
in both environments are in the urban areas,
the Guaribas River presents greater evidence
of anthropic changes than those observed in
the Itaim River. In the Guaribas River, there is a
higher deposition of solid waste and the release
of untreated domestic effluents, also observed
by Santos et al. (2017). According to Miranda et
al. (2016), anthropic interference generates a
large amount of organic matter in the riverbed,
making the environment favorable to the
establishment of some species of mollusks.
Besides, the muddy substrate and the broadest
area covered by macrophytes are relevant factors
for the distribution of limnic mollusks (Santos
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et al. 2017, Bespalaya et al. 2020). Then, these
conditions explain a greater number of species
in the Guaribas River related to the Itaim River.

The Planorbidae stood out for presenting
the largest number of species collected in this
study. It has a wide global distribution, and, in
Brazil,itis frequently foundinallregions(Simone
2006, Saito et al. 2020). Among the species
of Planorbidae, B. straminea stands out for
adapting to almost all environmental conditions
in the country, being present in most Brazilian
rivers (Scholte et al. 2012, Carvalho et al. 2018).
It is considered the most important species for
the maintenance of the Schistosoma mansoni
(Sambon, 1907) cycle in the Northeast (Scholte
et al. 2012). For this reason, the distribution of
B. straminea is the best known, with the largest
number of records for both the Northeast and
the semiarid regions. In the state of Piaui it has
been registered in 66 municipalities (Carvalho et
al. 2008, Silva et al. 2020b). Despite the existence
of records of B. glabrata in the state (Paraense
& Araujo 1984, Carvalho et al. 2008), there are
no reports of co-occurrence with B. straminea,
according already been reported by Guimaraes et
al. (2009) for other water bodies in the semiarid.
Due to the difference in the susceptibility to S.
mansoni infection already observed between
these species (Dias et al. 1987), it is relevant to
study the distribution, taxonomy, and ecology of
this genus across the state.

In general, species of the genus
Drepanotrema are drought-tolerant, often
found in temporary water bodies, which are
occasionally flooded (Pointier & David 2004,
Kotzian & Amaral 2013). Considering its short life
cycle, they can quickly reestablish populations
with the return of rain (Pointier & David
2004). Also, the occurrence of macrophytes
(mainly of species belonging to the families
Charophyceae, Poaceae, and Pontederiaceae)
(Sousa et al. 2019) may be another relevant
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factor for the maintenance of populations in the
studied environment. This is justified because
macrophytes provide shelter and food for
Drepanotrema species (Paraense 1972, Pointier
& David 2004, Bueno-Silva & Fischer 2005,
Santos et al. 2017, Moura et al. 2019). Thus, the
extreme environmental conditions associated
with contrasting hydric perturbations, such as
those studied, do not limit the occurrence of
these species.

Drepanotrema cimex and D. lucidum
successfully colonize different types of lotic and
lentic environments that range from wetlands,
drainage channels, reservoirs of hydroelectric
plants, rivers and fish farming tanks. Data on
D. schubarti are scarce throughout Brazil. This
species was considered a synonym of D. lucidum
by Paraense (1975, 1983) due to similarities in
the characteristics of the shell such as globular
spirals and a more rounded lip. However, Simone
(2006) considered D. schubarti as a valid species.
Only one study reports the occurrence of this
speciesinthe Northeast for the states of Alagoas,
Ceara, Paraiba, Pernambuco and Rio Grande do
Norte (Simone 2006). Therefore, our study has
the first record for the state of Piaui. The D.
schubarti distribution may be underestimated
in the Northeast and semiarid regions due to
the taxonomic similarities between this species
and D. lucidum. Therefore, greater attention
should be paid to the identification of both.

Uncancylus concentricus is usually found
in rivers with low flow, but it can also colonize
stagnant water, streams, lakes, or ponds (Jara
2011). Their populations are regulated by water
temperature, which can affect growth and
reproductive activity (Martin & Diaz 2012). For
the Northeast, there are only two records, one
for Bahia and the other for Rio Grande do Norte,
but these data are not confirmed (Santos et al.
2009). Thus, this is the first official record of the
species in the region.
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Melanoides tuberculatus has its broadest
geographical distribution in Northeast Brazil,
occurring in eight of the nine states (Coelho et
al. 2018, Silva et al. 2019). It is a non-native and
invasive species, which tolerates a wide range
of environmental conditions (Cao et al. 2017,
Coelho et al. 2018, Freire & Marafon 2018) and it
is easily observed in the semiarid water bodies
(Callisto et al. 2005, Silva & Barros 2011, Silva et al.
2019). In addition to having a high reproductive
rate and a parthenogenetic reproduction it
has the necessary conditions to withstand
various environmental stress situations, such
as desiccation, high temperatures and low
oxygen content (Callisto et al. 2005, Silva &
Barros 2011, Weir & Salice 2011). The presence of
M. tuberculatus with high population densities
has been associated with a decrease in the
diversity and abundance of native species and
even local extinctions in several regions of Brazil
(Fernandez et al. 2001, Guimaraes et al. 2001,
Giovanelli et al. 2003, Almeida et al. 2018, Silva
et al. 2019). In addition to the biological aspects
inherent in the M. tuberculatus mentioned
above, environmental characteristics such as
warmer temperatures, slow or still waters and
shallow margins, also observed in the studied
rivers, were identified as important factors
for the establishment of this invasive species
(Duggan 2002, Kock & Wolmarans 2009). Thus,
permanent monitoring is necessary to predict
and avoid the downside effects on the local
fauna.

Stenophysa marmorata is considered a
pioneer species, capable of inhabitingtemporary
bodies of water, exploring favorable conditions
and quickly re-establishing populations (NGfez
2011). According to Fernandez et al. (2010), this
species is recorded in lotic and lentic water
bodies and is frequently associated with
polluted environments or with some degree of
anthropization (dams, reservoirs, fish farming
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tank and streams). These factors justify its
occurrence in the Guaribas River. Although
it has already been registered in six states in
the Northeast, including the semiarid, this is
the first record of S. marmorata for Piaui. This
species deserves attention, as it is vulnerable
(Brasil 2018).

Pomacea canaliculata usually inhabits
shallow, slow, or stagnant waters, including
water bodies that often dry out over a year
(Havel et al. 2014, Hayes et al. 2015). It is a species
considered adapted to the conditions imposed
by drought because it has an amphibious habit
and estivation ability (Glasheen et al. 2017).
Despite its occurrence, this species is registered
in only two states of the Northeast, and the
environmental changes resulting from the
scarcity of rainfall in this region does not limit
its occurrence in the semiarid. Thus, this study
brings the first record of this species to the
state of Piaui and the Brazilian semiarid region.
This record expands its known distribution in
the Northeast, reinforcing the importance of
surveying the mollusk fauna in this region.

Unlike pulmonary gastropods, Sphaeriidae
bivalves are not well adapted to seasonally
unfavorable environmental conditions,
preferring more stable hydroperiods (Kotzian &
Amaral 2013). Therefore, the conditions imposed
by the drought in the semiarid can hinder their
establishment. Different from gastropods, these
bivalves commonly colonize deeper places with
fine sediments and need more dissolved oxygen
(Kotzian & Amaral 2013). This is the first record
of P dorbignyi to the state of Piaui. It draws
attention to the need for studies to understand
what mechanisms are used to compensate for
the limitations imposed by drought, and how it
manages to reestablish its populations with the
return of rains in the semiarid.

Unlike P. dorbignyi, the asian clam Corbicula
fluminea is more resistant and tolerates a wide
range of environmental conditions (Coelho et al.
2018, Cao et al. 2017). Its distribution is expanding
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in the Brazilian territory and found in all regions
(Freire & Marafon 2018, Darrigran et al. 2020,
Leal et al. 2021). Its occurrence in the Northeast
and semiarid region is well documented and
indicates a constant expansion rate (Leal et
al. 2021, Darrigran et al. 2020). This species is
generally observed in high population densities,
it can change the dynamics of the environments
in which they live and affect the fauna of other
species of limnic mollusks (Ilarri & Sousa 2012,
Santana et al. 2013, Gomes et al. 2016, Leal et al.
2021).

The conditions found in the surveyed
area, such as high-water temperature, shallow
bed, and sandy substrate, are ideal for the
occurrence of Corbicula species (Leal et al. 2021).
Although the collection methodology used in
this study is not the most suitable for sampling
these bivalves, the low number of individuals
collected in the Itaim river suggests an event
of recent introduction, since, in the two years
of collection, C. fluminea was sampled only
during the last three months. This information
reinforces the need for studies aimed at
monitoring this species.

As for the low diversity of bivalves observed
in this study, we draw attention to the choice
of appropriate methods for capture as they are
important for determining the diversity of these
animals according to already highlighted by
Pereira et al. (2012).

The five new records of limnic mollusks
presented in this work correspond to 7% of
the current knowledge about the diversity
of these animals in the Northeast region. For
the semiarid, the unprecedented results take
on even greater relevance, reaching 13% of the
number of species recognized for this location.
Considering only two years of data sampling,
the promising character of the monitoring of
malacofauna in the Piaui semiarid region is
evident. Two aspects draw attention to the need
for constant monitoring of the malacofauna and
studies on the biology and ecology of this group.
First, the occurrence of B. straminea considered
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a risk factor for the onset of schistosomiasis
and the presence of two non-native species.
The monitoring is relevant to predict whether,
over the years, there will be resettlement of the
disease and native species may be affected.
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