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ABSTRACT

Mpyoforceps aristatus (Dillwyn, 1817) (Mytilidae) is an invasive species from the Western Atlantic
currently reported from Ceard, Bahia, Rio de Janeiro, Sdo Paulo and Santa Catarina states in Brazil.
Recently, specimens of M. aristatus were sampled at abundances of up to 23 individuals per square
meter on shallow reefs and exposed rocky shores of the northern coast of Rio de Janeiro and Espirito
Santo states. Myoforceps aristatus occupies all shore levels over rocky and biogenic hard substrates
including calcareous reefs, mollusk shells, dead corals and artificial structures. Since its invasion
on the Brazilian coast has been discovered only recently, there is a pressing need to understand how
M. aristatus occupies available niches and changes the structure and ecology of local intertidal and
subtidal assemblages.
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INTRODUCTION

Bioinvasion is the establishment of a species out of its natural environment, where it may become
dominant and cause negative effects. The introduction of exotic species into natural communities is
often mediated by human activity and can affect native biological diversity (EvVERETT 2000; Souza
et al. 2009), being exceeded only by habitat destruction (EvererT 2000; CAIN ef al. 2011). The
introduction of species may affect local assemblages through: (i) species displacement or extinction
(Sax & BrRown 2000; Nisc 2001; Cravero & Garcia-BertHou 2005); (i1) changes in the functioning
of ecosystems (MARQUEs et al. 2013); and (iii) impacting human health and economy (BREVES-
Rawmos et al. 2010; Souto et al. 2011). Thus, the multiple impacts of species invasion is a phenomenon
with broad ecological and evolutionary consequences to natural assemblages at multiple scales
(MARQUEs et al. 2013).

Myoforceps aristatus (Dillwyn, 1817) (Mytilidae) is a bivalve that bores into calcareous hard
substrate, including shells of other mollusks (SiMONE & GoncaLves 2006), and is easily identified
by pointed tips on the posterior end of its valves (ABout 1974). Myoforceps aristatus naturally
occurs in the Northwestern Atlantic, from the U.S. coast of North Carolina to Florida, the Gulf of
Mexico and the northern Caribbean Sea (BReEvEs-Ramos et al. 2010). Myoforceps aristatus was
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first reported on the SE Brazilian coast from Arraial do Cabo (Rio de Janeiro state) to Ubatuba (Sao
Paulo state) (SiMmonNE & GongaLves 2006). Later reports revealed the presence of this species on
rocky shores further to north and south of its initial report, including Caucaia (Ceara state) and
Morro de S@o Paulo (Bahia) in NE Brazil and Grande Island (Rio de Janeiro) and Santa Catarina
Island (Santa Catarina) in southern Brazil (BrREvEs-Ramos et al. 2010; Acupo-Pabpron 2011;
CavaLLARI et al. 2012).

The present study aimed to check the occurrence of the non-native M. aristatus on the coast of
Espirito Santo state to the northernmost coast of Rio de Janeiro state, in order to enrich and provide
new data of its expansion and ecosystem colonization.

MATERIAL AND METHODS

From January 2013 to February 2014, scuba dives on artificial reefs and reef shores, and sampling
of exposed rocky shores were made from the central coast of Espirito Santo to the northern coast of
Rio de Janeiro (Table 1). Myoforceps aristatus (Fig. 1) was found in three sites (Table 1): Espirito
Santo: Marataizes (21°02°36"S 40°49°23"W; L.B. Correa, col.; on rocky shore), Piuma (20°50°12"S
40°42°04"W: L.B. Correa col.; on rocky shore); Rio de Janeiro: Rio das Ostras artificial reef
(22°32°42"S 41°50°92"W; L.B. Correa col.; boring into dead specimens of Crassostrea Sacco, 1897).
Abundance was recorded in 100 cm? random quadrats. Photographs were taken and several
individuals were collected and preserved in 10% formalin for laboratory analysis. Specimens are
deposited in the collection of the Laboratory of Benthic Ecology of the Universidade Federal do
Espirito Santo (Mollusks sector, lots numbers 05, 06 and 07).

Table 1. Sampling sites on the coasts of Espirito Santo (ES) and Rio de Janeiro (RJ) states, SE
Brazil, with the occurrence of Myoforceps aristatus.

Site State Coordinates Date Occurrence Substrate Depth (m)
Rio das Ostras  RJ 223274275 41%50°02°W 084ul13 Ves A rtificial reef 23
Guarapari ES  20°3830.10"540°27'55.13"W  03/8ep/2013 No Reef shore 0
Vila Velha ES  20°19'57.50"S40°16'15.10"W  08/mow/13 No Reef shore 0
Vitdra ES  20°17386"540°177.59"W  03/Dec2013 No Reef shore 0
Aracnuz ES  19°38'0.74"S 40° 759.56"W  02Teb/2014 No Feef shore 3
Marataizes  ES 200507485078 404326 44°W 01/0ct/2013 Ves Rodoy shore 0
Pitima ES  20°50'4584"540°4326 08"W 02/0ct/2013 Yes Rodoy shore 0
Guarapari ES  20°404062"540°21'54 75"W 03/0Oct/2013 No Rodoy shore 0
Vila Velha ES  20°21'53.13"540°164329"W  04/Oct/2013 No Rodoy shore 0
Vitora ES  20°18'0.40"S 40°16'5730"W  01/Dec2013 No Rodoy shore 0
Aracniz ES  10°51'38.67"540°4'523"W  20jan14 No Rodoy shore 0
Aracniz ES  19°51'38.67"540°4'523"W  17jan/14 No Rodoy shore 0
Aracn ES  19°%5536.50"5400717.03"W  17jan14 No Rodoy shore 0
RESULTS AND DISCUSSION

We report the extended presence of M. aristatus on the northern coast of Rio de Janeiro state (Rio
das Ostras artificial reef) and on the southern coast of Espirito Santo state (on rocky shores at
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Figure 1. Myoforceps aristatus (Dillwyn, 1817): (A) from Rio das Ostras artificial reef and (B) on
a calcareous hard substrate.

Marataizes and Pitima) (Fig. 2). Myoforceps aristatus reportedly lives in intertidal and subtidal
habitats, on natural and artificial substrates (IGNAcIO ef al. 2012), at shallow depth ranges of 0 to 15
meters (SIMONE & GONCALVES 2006; CavaLLARI ef al. 2012), but we encountered individuals down
to 23 meters over metals of Rio das Ostras artificial reef.

We found a low abundance of M. aristatus on intertidal rocky shores at Marataizes and Pitima (3 to
5 individuals per 100 cm? and 3 ind / 100 cm?, respectively), but higher abundances of 16 ind / 100
cm? in the deeper site of Rio das Ostras. These densities are significantly lower if compared to
densities found on some intertidal shores in Arraial do Cabo bay (385 + 140 ind/m?) and subtidal
reefs on Grande Island (143.3 + 26.1 ind/m?) (IoNAcio et al. 2012). These differences suggest that
local condition can be the key to the invasion success of M. aristatus, since types of substrate, depth
and wave exposure did not indicate a clear association with density, as found by Smith (2009) and
Ignacio et al. (2012).

Myoforceps aristatus occupies all intertidal and subtidal hard substrates such as bivalve and gastropod
shells (BREVEs-Ramos ef al. 2010) and dead corals (CavaLLArI ef al. 2012), but we also observed its
occurrence on sandstone and granite rocky shores that are common on the southern coast of Espirito
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Santo. The wide acceptability of M. aristatus for
. mollusk shells, dead corals, rock and sandstone
r shores and other inorganic substrates suggests that
this species has a strong invasive capability in
the south, southeast and northeast coasts of Brazil.

Non-native bioerosive animals, such as M.
aristatus, can cause serious damage to biogenic
reefs, such as coral reefs and mytilid beds, and
also to oyster farms (Scoot 1988; CAVALLARI et
al. 2012), possibly being responsible for threats

in coral-structure communities (IGNAciO et al.
Szt 2012) and economic loss (SIMONE & GONCALVES
RJ~“Rio das 2006; BoNDAD-REANTASO et al. 2007).

Ostras

; Myoforceps aristatus is now encountered in
Figure 2. New records (black squares) of the several coastal areas from NE to S Brazil,
non-native bivalve Myoforceps aristatus indicating that it may colonize most tropical and
(Dillwyn, 1817) reported herein for the Brazilian subtropical shores. Although its invasive pattern
southeastern coast. ES, Espirito Santo state; RJ, is largely uncertain, hlgh abundances in some sites
Rio de Janeiro state. and wide substrate preference may suggest a
strong invasive adaptability (KLEUNEN et al.
2010). Therefore, there is urgent need to
investigate ecological aspects of M. aristatus and
its effects on native biota and on the functioning
of benthic assemblages and to assess potential
economic loss.
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