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On Halicarcinus planatus (Fabricius) (Brachyura,
Hymenosomatidae) transported from Chile to Brazil along with
the exotic oyster Crassostrea gigas (Thunberg).
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Abstract

Transportation of infested stocks of commercially important exotic oysters has been known
for long time to be the vector for unintentional introductions of aquatic organisms world-wide.
The transport of the hymenosomatid crab Halicarcinus planatus (Fabricius, 1775) from Chile to
Rio de Janeiro in live stocks of the Pacific oyster Crassostrea gigas (Thunberg, 1793) is reported
herein. The crabs were found alive during two oyster surveys carried out in Rio de Janeiro from
March to April 1997. The accompanying fauna of C. gigas also included peracarid crustaceans,
mollusks, and sea weeds. In Brazil, H. planatns has not been found in the wild. Although C. gigas
is farmed in Brazil, adults and seeds sometimes are brought from Chile to sustain the Brazilian
oyster industry. The importation of exotic live oysters from abroad, whether as adults or seeds,
can result in introductions of aquatic organisms living cryptically in the oyster shells, including
parasites and pathogens. A detailed inventory of accompanying non-indigenous organisms should

be required before the use of exotic shellfish.
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Introduction

The role played by human activities in transferring non-indigenous marine and estuarine
species into new areas is' widely recognized as a critical element of ecosystem change (Mack ¢ 4/.
2000; Crooks 2002; Perrings 2002). A wide vaticty of dispersal pathways have been documented
for non-indigenous marine species, including ballast water, biofouling adhering to naval structures
and to floating anthropogenic debris, navigation canals, and the aquarium and aquaculture
industries (Quayle, 1964; Hanna, 1966; Aron and Smith, 1971; Jones, 1972; Carlton, 1975; Por,
1978; 1990; Bourne, 1979; Forster and Willan, 1979; Andrews, 1980; Zibrowius, 1983; 1992;
Sindermann, 1991; Ruiz et a/. 2000; Wasson ef a/. 2001; Wonham e o/ 2001; Barnes, 2002).
Oysters ate the most transported commercial shellfish. The Pacific oyster Crassostrea gigas
(Thunberg, 1793), for instance, is native to the western Pacific but has been transported to
many different places around the world such as the Pacific coast of North America, the Atlantic
coast of Burope, the Mediterranean Sea (e.g., France, Italy, Algeria, Tunisia, Malta, Cyprus), the
Red Sea and Maurice and Reunion Islands, the Atlantic coast of Marroco, South Africa, Argentina,
Brazil, Chile, Australia, New Zealand, Hawaii, Palau, New Caledonia, Vanuatu, Fiji, Tahiti, and
Tonga (Zibrowius, 1983; Orensanz et al) 2002. The transoceanic transfer of commercially
important oysters dates back to 19* centuty on the Atlantic coast of France (Andrews, 1980), .
and according to some authors might have started even eatlier in the 16™ century between Japan
and Portugal (see Zibrowius, 1992). Transportation of infested stocks of comfnercially important
exotic oysters has been known for a long time to be a vector for unintentional introductions of
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many aquatic organisms world-wide. For the example, the introductions of the American oyster
C. virginica (Gmelin, 1791) from the western Atlantic to Great Britain in the late 1800’s, and of
the Pacific oyster C. gigas to the Pacific coast of North America (1902) and the Atlantic coast of
France (1966) brought numerous exotic species of macrophytes and invertebrates, some of
which developed into pests (Gruet ez al, 1976; Zibrowius, 1978; 1983; 1992; Andrews, 1980). As
many as 15 species of macrophytes were introduced into the Mediterranean as a result of oyster
farming, ten of which are native to Japan (Galil, 2001).

The role played by exotic oysters as vectors for introduction of exotic species has been well
documented in the Pacific and Atlantic coasts of North America, in the Atlantic and
Mediterranean coasts of Europe, and in Australia and New Zealand (Quayle, 1964; Hanna,
1966; Carlton, 1975; Gruet ez al., 1976; Bourne, 1979; Walne and Helm, 1979; Andrew, 1980;
Zibrowius, 1978; 1983; 1992; and references therein). Yet, Zibrowius (1992) experienced some
difficulties in tracking down precisely the introduction of both, the exotic oysters and its
accompanying non-indigenous species into the Mediterranean: “Data are widely dispersed,
including in technical reports, and it is likely that many introductions (not only among the eatly
ones) did not leave traces in the official record”.

In Brazil the importation of living C. gigas started in 1974 from North Wales, UK, the
Pacific coast of the United States, and Japan (Muniz e al, 1986). The importation of living
oysters from those regions was cartied out for more than ten years before ending around 1986.
More recently, adults and seeds of C. gigas have been imported from Chile. Surprisingly, virtually
no data are available in the literature on the accompanying organisms transported unintentionally
along with C. gigas to Brazil, whether from Wales, USA, and Japan, or the more recent ones from
Chile. Without this basic information, no prevention and control strategies can be implemented.

In 1997, a survey of the Pacific oyster C. gigas transferred alive from Chile to Rio de Janeiro
revealed the presence of a number of unwanted accompanying marine organisms, including the
non-indigenous hymenosomatid crab Halicarcinus planatus (Fabricius, 1775). The circumstances
of this transportation are presented herein,

The studied material has been deposited in the collection of the Museu de Zoologia da
Universidade de Sio Paulo (MZUSP). Abbreviation: IEAPM, Instituto de Estudos do Mar
Almirante Paulo Moreira, Arraial do Cabo, RJ; USU, Universidade Santa Ussula, Rio de Janeiro.

Halicarcinus planatus (Fabricius, 1775) (fig. 1)
Restricted synonymy: see Melrose, 1975: 34; Boschi ¢z al, 1992: 64; Davie, 2002: 246.

Material examined.- Brazil, Rio de Janeiro, A. M. Sakatsume coll., 25.ii1.1997: 2 young males
found alive on the Pacific oyster Crassostrea gigas imported from Chile (MZUSP 10275). Ibidem,
1 young male found alive on the Pacific oyster Crassostrea gigas imported from Chile (MZUSP
15543).

Comparative material.- Argentina, Puerto Deseado, Punta Cavendish, RV Alm. Sandanha?,
17.1.1970, St. 42: 1 adult female (MZUSP 10274). Roca de los Hermanos, RV Almirante Sandanha:
6 females (MZUSP 3637). Roca-Roca, J. Tundisi coll., 22.i.1962: 1 adult female (MZUSP 3657).
Chile, Chiloé, Talcan, J. Stuardo, 17.ii.1961: 7 females (MZUSP 2093).
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Distribution.- Uruguay, Argentina, Peru, Chile, and circum-subantarctic region (Melrose,
1975; Boschi ¢f 4/, 1992; Ng and Chuang, 1996; Retamal, 1996; Davie, 2002).
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Figure 1: Halicarcinus planatus (Fabricius, 1775), after Retamal (1981: 79, fig. 136). Scale bar 1 mm.

Discussion

Altogether, three specimens of H. planatus have been unintentionally transferred from
Chile to Rio de Janeiro in boxes along with adults of the Pacific oyster C. gigas. The crabs were
found alive during two surveys carried out in March and April 1997. The accompanying fauna
of C. gigas also included peracarid crustaceans, mollusks, and sea weeds. In the southwestern
Atlantic, H. planatus occurs naturally in Argentina and Uruguay (Boschi ef a/. 1992: 64; Retamal,
1996: 151). Because it is a cold water species, new areas in the southwestern Atlantic suitable for
colonization are basically restricted to the south coast of Brazil; it is unlikely that H. planatus
could colonize waters as far north as Rio de Janeiro (22°F). In the Americas, the only case of well
succeeded introduction of a hymenosomatid crab is that of the freshwater species Neorhynchoplax
kempt (Chopra and Das, 1930) known from Iraq brought to the Panama Canal, probably along
with the exotic aquatic plant Hydrilla verticillata (1..£) Presl (Abele, 1972).

Potential risks.- Two species of oysters are farmed in Brazil, the native mangrove oyster
Crassostrea rhizophorae (Guilding, 1828) and the exotic Pacific oyster C. gigas (Costa, 1978; Manzoni
et al., 1998; Anonymous, 2001; Proenca e a/., 2001). It appears that the exotic oysters Spondylus
americanns Herman, 1781, and the peatls oyster Pinctata margaritifera (Linnaeus, 1758) are been
expetrimentally cultured in Brazil as well (Anonymous, 2001). While C. rhizgphorae is farmed in
several areas along the Brazilian coast, the mariculture of C. gigas is currently restricted to Angra
dos Reis and Santa Catarina. Crassostrea gigas was first introduced to Brazil in 1974. Adults and
seeds imported from north Wales, UK, the Pacific coast of the United States, and Japan were
shipped repeatedly to the oceanographic facilities of the Brazilian Navy (IEAPM) in Arraial do
Cabo, Rio de Janeiro. The shipments of C. gigas to Brazil contained individuals cultured in
laboratory conditions and in open waters. As a result, exotic aquatic organisms were unintentionally
brought to Brazil along with the oysters (Martins, pers. comm.). After acclimatization in the
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laboratory the imported individuals of C. gigas were unrestrictedly introduced into open waters
at Forno Beach, Arraial do Cabo, where subsequently several aquaculture tests were carried out
(Muniz ez a/., 1986). No quarantine techniques wete employed at that time to prevent invasions.
The experiments with C. gigas in Arraial do Cabo wete resumed around 1986. There are few
records on these early introductions of this oyster to Brazil (Costa, 1978; 1983; Costa ¢ 4/, 1981;
Muniz e a/.,, 1986), and virtually no record of any accompanying exotic aquatic organisms. Mote
recently, adults and seeds of C. gigas have been imported from Chile to Angra dos Reis and Santa
Catarina. In addition to the introduction of unwanted aquatic organisms living cryptically in the
oyster shells, such as parasites and pathogens, it is also known that exotic species and pathogens
may move in several ways from natural environments to aquaculture facilities and vice versa.
Costs associated with the introduction of non-indigenous species are high (Pimentel ¢z 4/, 1999),
and mitigation of environmental and socio-economic damage caused by non-indigenous species
can be more expensive than prevention (Leung ez a/. 2002). In some countries such as France the
oyster industry is more than 100 years old and the deliberate untestricted movement of imported
oysters resulted in high mitigation costs (Andrews, 1980), and have been deeply regretted:
“Lintroduction en France de C. gigas est le cas le plus flagrant d’une action menée en toute
irresponsabilité a une époque et dans un pays ou on aurait pu faire mieux.” (Zibrowius, 1983:
343). Conversely, the Brazilian oyster industry is relatively recent and expenditure on prevention
can still avoid mitigation costs. There is an urgent need for a detailed survey of exotic organisms
brought with imported oysters befote and after application of quarantine procedures, so that
current quarantine techniques can be evaluated and improved to reduce the risk of introductions
or, at least, keep the risks of introductions at acceptable levels.
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