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Abstract: The Spiny Red Lobster has an important commercial role in Brazil. However, a downward trend in the production
of lobsters due to overfishing has been observed and there is also a devaluation of the product in the international market
due to the instability in the size pattern of lobsters commercialized. Here in Brazil we detected two issues regarding the
Spiny Red Lobster: (1) According to recent studies, there are genetic and morphological differences between Caribbean
and Brazilian populations, which may be considered different species and; (2) Current legislation, such as seasonal
closures, does not consider the multiple probable stocks of the species, which have direct implications in management and
conservation. Thus, the recognition of the Spiny Red Lobster from Brazil as Panulirus meripurpuratus and investments
on population and biological research are essential to improve its management considering regional stock differences.
Keywords: Spiny lobster, genetic variability; fishing stocks; conservation measures.

Consequéncias de uma nova espécie e diferentes estoques de Lagosta Vermelha no Brasil

Resumo: A lagosta vermelha tem um importante papel comercial no Brasil, porém, uma tendéncia de queda
na producdo de lagostas devido a sobrepesca tem sido observada e ha também uma desvalorizagdo do produto
no mercado internacional devido & instabilidade no comprimento das lagostas comercializadas. Aqui no Brasil,
detectamos dois problemas em relag@o a lagosta vermelha: (1) De acordo com estudos recentes, existem diferencas
genéticas e morfologicas entre as populagdes caribenha e brasileira e; (2) Atualmente a legislagdo ndo considera os
multiplos estoques provaveis da espécie. Desta forma, os periodos de defeso sazonais ndo consideram os diferentes
estoques, o que tem implicagdes diretas no manejo e na conservagao. Logo, o reconhecimento da lagosta vermelha
do Brasil como Panulirus meripurpuratus e investimentos em pesquisas biologicas e populacionais sdo fundamentais
pra facilitar seu manejo considerando diferengas regionais nos seus estoques.

Palavras-chave: Lagosta espinhosa; variabilidade genética,; estoques pesqueiros; medidas de conservagdo.

Introduction

The Palinuridae Family comprises 49 species, which have very
distinct characteristics such as: coloring patterns, long antennas and the
presence of numerous thorns on the carapace (Spanier & Lavalli 2006).
In Brazil, the most commercially important lobsters are spiny lobsters,
popularly known as “Red Lobster” and “Green Lobster”, recognized
respectively as Panulirus argus (Latreille 1804) and Panulirus laevicauda
(Latreille 1817), with the former being more abundant (Dias Neto 2008).

In Brazil, lobster fishing has an important commercial role
in a large part of the coastline and the product of this activity is
predominantly intended for the foreign market (Aragdo 2013). This
commercialization is commonly carried out in three ways: frozen
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lobster tail, frozen whole lobster and live lobster, with frozen lobster
tail as the most exported product (Silva & Fonteneles-Filho 2011).
Lobster exports from Brazil in 2020 were approximately 2,668 tonnes
(Brasil 2021). However, despite the absence of updated fisheries statistics
data in Brazil, there is a downward tendency in production between
1990 and 2014 of the order of 38% caused by overfishing, making the
production levels of this fishery unstable (CeDePesca 2014, Cavalcante
et al. 2018). This instability in production, as well as in the size of the
lobsters, may have caused a devaluation of the product between 2007 and
2018 of approximately 25% (Dias Neto 2010, Aragdo 2013, FAO 2021).

In Brazil, the maturity size of the Spiny Red Lobster is 13 cm in tail
length (Ivo & Pereira 1996), which led to the determination of the minimum
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catch size for the species (IBAMA 2006). The periods of reproductive
occurrence (spawning season) occurs from January to April and September
to October (Soares & Cavalcante 1985). Until 2019 the closed season for
Spiny Red Lobster was from December 1 to May 31 (IBAMA 2008).
Currently, the closed season goes from November 1 to April 30 (MAPA 2019).
It has not yet been possible to assess the impacts caused by this change,
as the last closed season is temporarily suspended due to the Covid-19
pandemic (MAPA 2020). The present work aims to discuss the
implications caused by the use of inappropriate nomenclature of the
Brazilian red lobster species and the possible multiple stocks along
the Brazilian coast concerning management measures of this resource
in the country.

Which is the Spiny Red Lobster Species in Brazil?

In the late 1990s, a study using mitochondrial DNA sequencing
of lobsters from the Caribbean and Brazil identified high rates of
divergences among specimens from the two areas (Sarver et al. 1998).
The study also suggested provisional recognition of two subspecies
of spiny lobster, P. argus westonii representing populations of Brazil
and P. argus argus representing populations of the Caribbean. Later,
a study using sequences from the mitochondrial DNA control region
of P. argus observed high divergence between Southwest Atlantic and
Caribbean populations. (Diniz et al. 2004). However, no taxonomic
conclusion was performed. According to the Management Plan for the
sustainable use of lobsters in Brazil (Dias-Neto 2008), based on several
studies (Ogawa et al. 1991, Silberman & Walsh 1994, Diniz et al.
2005), the lobster P. argus from the Brazilian coast and the Caribbean
Sea should be considered as distinct ecological and genetic units.

Giraldes & Smyth (2016), describe Panulirus argus occurring
in Brazil, as being Panulirus meripurpuratus sp. nov. Due to the
biogeographical barrier of the western Atlantic, created by the mouth
of the Amazon River channel, there was genetic separation of P. argus
and P. meripurpuratus in different populations, with P.argus to the north
of the Amazon River plume and P. meripurpuratus to the south. After
the new taxonomic definition of P. meripurpuratus, several studies
disregarded the new nomenclature (Bevilacqua 2017, Cintra et al.
2018, Cavalcante et al. 2018, Oliveira 2018, Aragdo & Cintra 2019),
including the “Evaluation of the Management Plan for a Sustainable Use
of Lobsters in Brazil” (Dias-Neto 2017) and the recent seasonal closure
legislation (MAPA 2019). This may be due to the lack of knowledge of
the published work by Giraldes & Smyth (2016). However, some authors
have already identified the species with the new taxonomic category
(Lima & Andrade 2018, D’oliveira 2017, Ribeiro 2017, Santana et al.
2016). Based on the new taxonomic definition, from now on we will
consider the Brazilian species P. argus as P. meripurpuratus.

Spiny Red Lobster Stock Units in Brazil

In Brazil, a study using PCR markers (RAPDs) suggested the
existence of two populations of P. meripurpuratus, one distributed
between Cearad and Para and the other from Pernambuco to Bahia
(Carreiro 2001). Also, due to the Brazilian coast extension and
the influence of different marine currents, it is probable to have
different stocks of spiny red lobsters in Brazil (Diniz et al. 2010).
These analyses that suggested different stock units only considered
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lobsters from the North and Northeast, preventing a comparison with
lobsters from the Southeast region. Reinforcing the hypothesis of
multiple stocks, a study considered two different stocks in Brazil,
the first from Paré to Bahia and the second from Southern Bahia to
Sdo Paulo (Tourinho 2013).

In order to manage an economically important fishery resource
throughout its entire distribution, such as P. meripurpuratus, including all
environmental and ecological particularities, it is necessary to investigate
how stocks are structured. In addition, conducting biological studies in each
stock, such as recruitment, reproduction, age and growth, and mortality is
essential to characterize the necessary aspects for the assessment of these
stocks (Pollock 1993, Fonteles-Filho 1994, Dias-Neto 2010).

Ecological Consequences

The non-recognition of P. meripurpuratus prevents the correct
determination of the area of occurrence of both (P. argus and P.
meripurpuratus), since this area is more restricted than previously
established (see Giraldes & Smyth 2016), generating direct consequences
in the stock assessments.

The existence of different stocks of spiny red lobster in Brazil and
the absence of detailed studies on different stock units have led to the
establishment of a minimum catch size and seasonal closure extrapolation
to a large part of the cost, with a single rule being applied to places where
biological and ecological parameters of the species may be different. The
possible direct consequence for that is the inadequate management of P,
meripurpuratus, since the management of this resource does not consider
the specific biological characteristics of each fishing stock.

According to fishermen from southern Bahia and Espirito Santo, the
closed season implemented in the region (which is based on estimated
population parameters from Ceara stocks) does not match the actual
spiny red lobster spawning season (Almeida 2019). The modification
of the closed season ordinance between 2008 and 2019 (IBAMA 2008,
MAPA 2019) changing this closing period is an indication that the closed
period was not adequate for the whole area of occurrence, considering
that there are no studies about spawning season for the different regions
or stocks. In this way, it is difficult to state that the period of closure
determined is suitable for all regions of the country. This possibly
wrong closed season in some locations throughout the spiny red lobster
distribution in Brazil has resulted in the capture of breeding females in
a fundamental period to maintain stock balance.

Recommendations

To solve this issue of one of the most profitable fishing resources
in Brazil, this brief review recommends:

- The adoption of the new nomenclature P. meripurpuratus for spiny
red lobster populations found from south of Amazon River plume in
Brazil, including the adoption of this name in future fisheries regulations,
and recognizing that previous regulations that cite P. argus are, in fact,
referring to P. meripurpuratus, an endemic species.

- The dissemination of the new nomenclature to all stakeholders
involved in the economic use of the Brazilian spiny red lobster, thus
facilitating its commercialization and appreciation in the foreign market.

- Investments on population and biological research for lobster
species in Brazil, in order to support the development of improved
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Problems involving the Spiny Red lobster in Brazil

regulations on minimum catch sizes and seasonal closures that take
into account regional stock differences.

- The assessment of the conservation status and extinction risk of P,
meripurpuratus as away to support, with better information, the development
of strategies to promote the recovery and sustainable use of this species.
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