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BIOGEOGRAFIA DE MOLUSCOS MARINHOS: ESTADO ATUALE
POTENCIAL DE CONTRIBUICAO DA MALACOLOGIA
BRASILEIRA

Rafael Rocha Fortes

Laboratdrio de Ecologia Bentonica, Departamento de Ecologia e Recursos Marinhos, Instituto de
Biociéncias, UNIRIO
rafaelfortes@hotmail.com

studos biogeograficos tém como objetivo

documentar e analisar a distribuicdo da

biodiversidade do planeta. O interesse por esse
campo do conhecimento remonta ao principio do
desenvolvimento da ciéncia, com os primeiros estudos
desenvolvidos por Linnaeus e Buffon. Ao longo dos
anos, as grandes navegacoes € o desenvolvimento da
Biologia, culminaram com o0  concomitante
desenvolvimento e crescimento da Biogeografia (Figura
1). Atualmente, o desenvolvimento de métodos
estatisticos e as ferramentas disponibilizadas pelo
surgimento da rede mundial de computadores, como os
bancos de dados eletronicos, facilitaram em muito a
interessados em estudos

vida dos pesquisadores

biogeograficos.

Ao se realizar uma busca em um indexador de
referéncias bibliograficas utilizando a palavra chave
Biogeografia, chega-se a um total de 22.691 artigos
cientificos. Apesar de o ambiente marinho englobar
cerca de 70% do planeta, somente 8.189 (36%) desses
trabalhos tratam de organismos que habitam esse
ambiente. Outra contradicao diz respeito ao grupo de
O filo
marinhos, ¢

organismos analisado por estes estudos.

Mollusca, dentre os invertebrados

considerado o filo com maior biodiversidade; no
entanto, somente 15% desses estudos realizados no
ambiente marinho o consideram como objeto de estudo.
Gastropoda, além de ser a classe de moluscos com
maior riqueza de espécies, é o grupo que domina os
trabalhos em biogeografia marinha do filo, onde 69% o
consideram como objeto de estudo. Em relacdo as
somente os  Dbivalvos  sdo

demais  classes,

majoritariamente  escolhidos como objeto de

investigacdo nesses artigos cientificos (Figura 2).

A Biogeografia brasileira possui certo destaque

dentro dos estudos biogeograficos marinhos,

aparecendo como o nono pais com mais publicacoes
relacionadas ao tema. Dos 1.142 estudos considerados,
354 deles (29%) contam com a participacdo de
pesquisadores brasileiros. No entanto, quando se avalia
a participacao dos malacélogos brasileiros, percebe-se
uma reducao consideravel nestes nimeros. Dos 1.037
trabalhos cuja tematica aborda a biogeografia de
moluscos marinhos, somente 42 deles (4%) contam com
a participacao de pesquisadores brasileiros.

Possivelmente, esta pequena participacdo da
Malacologia brasileira esti relacionada a etapa inicial
da produgdo do conhecimento em que nos
encontramos. Apesar de se reconhecer a importancia
dos estudos que inventariem a biodiversidade (Souza et
al., 2010) para o entendimento da estrutura e
funcionamento dos ecossistemas, ainda sdo recorrentes
as criticas quanto as lacunas do conhecimento ao longo
das regiGes costeiras na costa sul americana, em
especial a brasileira (Miloslavich et al., 2010). A costa
brasileira, em relacdo ao conhecimento das espécies de
moluscos que a habitam pode ser considerada de pouco
estudada a bem estudada, dependendo do grupo e
ambiente a que se refere (Miloslavich et al., 2010). No
entanto reconhece-se que ainda existe uma consideravel
diversidade de espécies a serem descritas na costa sul
americana, o que provavelmente direciona boa parte
dos esforcos dos malacblogos brasileiros para este

campo do conhecimento.

Apesar de se reconhecer que o conhecimento da
biodiversidade e o seu consequente mapeamento sejam
condicbes fundamentais para estudos que empreguem a
analise biogeografica, sabe-se que ainda assim, nao se
justifica o ndo emprego e utilizacdo de um grupo com
esta caracteristica em estudos biogeograficos. Ja foi
demonstrado que a utilizacdo de bases de dados com
alta qualidade nfo invalidaria a analise dos padroes
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biogeograficos (Fortes & Absalao, 2004). O emprego

estudos que utilizaram bases de dados com qualidade

destas bases reforcaria os padrbes reconhecidos por inferior.
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Figura 1 - Diagnoéstico temporal da quantidade anual de publicagdes em revistas indexadas de estudos
biogeograficos (A), e de estudos biogeograficos que possuiam o grupo Mollusca como objeto de estudo (B). Obs: os
valores anotados para o ano de 1980 incluem todos os artigos publicados até esta data.

Ademais, o emprego de analises biogeograficas
pode servir de instrumento para apontar &reas
prioritarias para serem realizados levantamentos de
espécies, além de se aumentarem os esforcos para a
formacdo de recursos humanos destinados a estudar
estas areas. Fortes & Absalao (2004), ao analisar o
gradiente de riqueza de moluscos na costa atlantica sul
americana, mostraram que a  inconsisténcia
apresentada pelo padrio na costa do Nordeste
possivelmente pode estar atrelada ao baixo
conhecimento da malacofauna da regido. Fortes &
Absalao (2011) demonstraram o quanto os esforcos de
coleta e a existéncia de recursos humanos qualificados
podem influenciar na determinacdo da riqueza e do
endemismo de uma determinada regiao - e desta forma
afetar alguns padrées biogeograficos, como o gradiente

latitudinal de riqueza e a Regra de Rapoport.

Nao resta davida, de que o incremento nos
esforgos para o emprego de anélises biogeograficas com
a malacofauna marinha contribuirdA para o
conhecimento da ecologia, da histéria e das relacoes
que os moluscos possuem com o ambiente que habitam.
Além disso, o filo Mollusca notoriamente é um clado
que possui uma extraordinaria histéria de radiacOes
adaptativas, o que o torna um excelente grupo teste
para analises biogeograficas. Desta forma, a realizacao
de analises biogeograficas com o filo, pode contribuir
muito para a compreensdo dos processos ecoldgicos
(Fortes & Absaldo, 2004, 2011; Benkendorfer & Soares-

Gomes, 2009) e evolutivos (Lazoski et al., 2011), e

apresentar-se como protagonistas para as futuras
discussoes da Biogeografia (Hachich et al., 2015).
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Figura 2 - Numero de artigos cientificos publicados em
revistas indexadas em cada uma das classes do filo Mollusca.
A saber: Gastropoda 68,8%, Bivalvia 45,2%, Cephalopoda
10,2%, Scaphopoda 5,3%, Polyplacophora 4,1% e Aplacophora
0,9%.

Apesar da reconhecida contribuicdo que o Filo
Mollusca pode ter para a Biogeografia Marinha, quando
se olha com maior detalhe para a contribuicdo dos
Malacologos Brasileiros, percebe-se o quao incipiente é
a nossa contribuicdo, quando consideramos os
manuscritos que tratam de padrbes e processos
biogeograficos publicados em revistas com peso dentro
da area, como o Journal of Biogeography (Fortes &

Absaldo, 2004; Hachich et al., 2015) e a Marine Ecology
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Progress Series (Lazoski et al., 2011). Dos 42 artigos
mencionados anteriormente, em funcao da forma como
o algoritmo de busca vasculha a sua base de dados,
podemos considerar que somente 31 deles tratam de
assuntos relacionados a biogeografia de moluscos.
Ademais, quatro desses manuscritos tinham como
objeto de estudo grupos de moluscos dulcicolas e trés
deles tratavam da descricdo de espécies novas, o que
reduziria a nossa contribuicao para 20 artigos.

Ainda falhas
existentes em relacdo a forma que foi realizada a busca

que possamos considerar
bibliografica, este breve quadro tracado ao longo deste
texto, demonstra o quanto a malacologia brasileira
poderia contribuir no estudo de padrdes e processos
biogeograficos, tanto sob a oOtica da tradicional
biogeografia historica ou vicariante, como em relagio a
biogeografia ecolbégica. Atualmente, as ferramentas
disponiveis, aliado ao maior conhecimento da nossa
malacofauna e a existéncia de recursos humanos
qualificados no Brasil, poderiam impulsionar avancos, e
desta forma elevar a quantidade e a qualidade da nossa
contribuicdo dentro deste ramo da ciéncia que procura
compreender a distribuicdo da biodiversidade do

planeta.

A biogeografia é um campo da ciéncia
multidisciplinar, que recebe a contribuigdo tanto de
pesquisadores taxonomistas como de ec6logos. Muitas
das vezes, n6s malac6logos produzimos dados pensando

no nosso campo de atuacdo. No entanto, estes mesmos
dados, com as ferramentas e abordagens adequadas,
poderiam ser objetos de estudos que poderiam
contribuir, e muito, para a Biogeografia Marinha.
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TAXONOMIC OVERVIEW OF TRIPHORIDAE IN THE WORLD: DESCRIBING
TRIPHORIDS
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riphoridae is a gastropod family mainly
distributed over the continental shelf and in
tropical or even temperate waters, sometimes
being also present in the deep sea (Fernandes &
Pimenta, 2017a). It has been recently recognized as one

of the “Big Five” — i.e., the five most species-rich

families of marine molluscs in the world (Bouchet et al.,
2002; Albano et al.,, 2011). Currently, 642 species of
Triphoridae are regarded as valid (WoRMS, 2017),
although estimates of 2,500 to 5,000 species occurring
only in the Indo-Pacific are not unreliable (Albano et
al., 2011). Triphorids are usually left-coiled and have a
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minute size, often reaching between 3 mm and 10 mm
in shell length (Fig. 1), having a specialized feeding on
sponges (Marshall, 1983). In a previous synopsis,
Fernandes & Pimenta (2013) exhibited a taxonomic
historic of Triphoridae and how this family has been

evaluated in Brazil. In the following pages, we aim to
provide a historical overview of the task of describing

triphorids, also hopefully believing that new

taxonomists may join this “mission”.

Figure 1 - Examples of triphorids occurring in Brazil. A. Eutriphora costai Fernandes & Pimenta, 2015. B. Isotriphora tigrina

Fernandes, Pimenta & Leal, 2013. C. Nanaphora verbernei Fernandes & Pimenta, 2015. D. Strobiligera inaudita (Rolan & Lee,

2008). E. Triphora portoricensis Rolan & Redfern, 2008. Scale bars: 1 mm.

Since Linnaeus (1758), who described the first

triphorid [Trochus perversus L., currently as
Monophorus perversus (L.)], 79 first authors have
described at least one valid species of this family. The
following figures (Fig. 2-4) were mainly based on
available data at WoRMS (World Register of Marine
Species), complemented with other references in the
literature; only extant and valid (or non-checked)
species according to this database were accounted.
Figure 2 shows the cumulative number of described
species of Triphoridae since Linnaeus; Figure 3 presents
the number of valid species of Triphoridae described by
main first authors; and Figure 4 shows the number of
valid species of triphorids according to general

geographical regions (regarded only type localities).

The first substantial increase of new species of
triphorids (Fig. 2) was the work of Hinds (1843), who
described 31 species and appears as the fifth most
‘productive’ author (Fig. 3). Several regions of the world
were comprised in his descriptions, particularly the
Indian Ocean and the southwestern Pacific, but eight
species have uncertain type localities. Yet in the mid-
XIX century, A. Adams (16 species) and C. B. Adams (10
species) continued to rise the number of described

species, the first especially to the western Pacific (A.
Adams & Reeve, 1850; A. Adams, 1854) and the second
mainly to the Caribbean and northwestern Atlantic
(e.g., C. B. Adams, 1850). In addition, Pease (1861,
1871) described 23 new species, most of them from
Hawaii, and Deshayes (e.g., 1863) described 11 species,
almost all from the Reunion Island, Indian Ocean.

A second peak of described triphorids occurred
in the 1880’s decade, some of them related to deep-sea
species, with three main studies: Watson (1880), with
molluscs sampled by the Challenger Expedition; Dall
(1881, 1889), with results of the U.S. Coast Survey
steamer “Blake” from Caribbean/northwestern Atlantic;
and Jousseaume (1884), who mostly described species
from New Caledonia (southwestern Pacific) and was the
first author that tried to summarize the already bulky
knowledge of triphorids’ taxonomy in his classical
“Monographie des Triforidae”, also naming some new
genera. It is worthy to mention that the 12 species
described by Dunker in 1881 from the Society Islands,
as indicated in Jousseaume (1884), were never actually
published, and apparently existed only in a manuscript
form (Lee, 2015).

Informativo SBMa, ano 48, n°200, jun/2017 5




800 :
b /!
700
l =
4
500 l wed
3 oo
400
2
300
1
2004

%0

Cumulative number of described species

L adhad
OI
100+ ,
O
OAIIIII-I l.l B=— 8 B: a8 - 8= v - B B2 B 0L i L oW el el e o
BB 8 ‘& B £ 8 -8 B B B8 '8 G 6 9 O 0 9 898 8 -8
N O i~ 0O OO © «~ O M <& W © ~ © OO ©O «— 0§ O &« OV © ~ 0O OO © «— o
~N M~ S B © © © © © ©O © ©O O O O O O O O OO0 O OO OO OO O O o
- - e e = e = = e = e = e = = = = = v = v w— e = — 4 4 ™
Year

Figure 2 - Cumulative number of described species of Triphoridae since Linnaeus (considering only valid and Recent
species). Adapted from WoRMS (2017).
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Figure 3 - Number of valid species of Triphoridae described by first authors until 2017 (there included only authors
that described five or more species). Mainly based on WoRMS (2017).

A third and huge peak of described triphorids = Mid-Atlantic Ridge), South Africa and Indian Ocean.
occurred at the transition of the XIX and XX centuries. Hedley (e.g., 1899, 1903) described nine valid species,
Jousseaume (1896) studied triphorids from the Red both from Australia and Tuvalu Archipelago. In the
Sea, becoming the fourth most “productive” author to  following years, Bartsch (1907, 1915) concentrated
this family, totalizing 36 valid species. Hervier (1897, efforts on the fauna of eastern Pacific and South Africa,
1898) substantially increased the known number of totalizing 27 new species, and Verco (e.g., 1909) studied
triphorids, describing 25 valid species from New triphorids from southern Australia, with 13 new species.
Caledonia. Smith (e.g., 1890, 1906) described 12 valid
species, especially from St. Helena Island (southern
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Figure 4 - Number of valid species of Triphoridae according to general geographical regions until 2017. Defined regions are:
(ANT) Antarctic; (HAW) Hawaii; (IND) Indian Ocean; (NEA) Northeastern Atlantic (including Mediterranean); (NEP)
Northeastern Pacific; (NWA) Northwestern Atlantic (including Gulf of Mexico and Caribbean); (NWP) Northwestern Pacific;
(POL) Polynesia (excluding New Zealand, including Easter Island); (RS) Red Sea; (SA) South Africa; (SEA) Southeastern
Atlantic; (SEP) Southeastern Pacific; (SWA) Southwestern Atlantic; (SWP) Southwestern Pacific. Mainly based on WoRMS
(2017).

A fourth interesting moment in the taxonomy of
Triphoridae is related to the mid-late 1920’s decade.
Three main authors provided several new triphorids’
names during this period: Thiele (e.g., 1925, 1930)
mainly investigated South Africa and specific localities
at eastern Africa and western Australia (the latter two in
the Indian Ocean), also being the single author who
described a triphorid from Antarctica (Triphora
delicatula Thiele, 1912). Baker (e.g., 1926) described a
total of 16 valid species, three quarters of them from the
eastern Pacific. At last, Dall (1927) represented another
important work for the deep-sea triphorids from
Caribbean/northwestern Atlantic. After these authors, a
large gap of about three decades would pass without any
substantial increment on the number of described
triphorids.

Despite having already published several new
names a few years before (Laseron, 1954), Laseron
(1958) was undoubtedly the main responsible work for
the fifth and greatest peak in the number of described
triphorids in the world. His main focus was the
northern and eastern Australia, in addition to the fauna
of Christmas Island (Indian Ocean), producing 93 new
specific names and other generic ones, by far achieving
the record of described species of Triphoridae. Few
years later, another important author started to

research triphorids from Japan: Kosuge (e.g., 1961,

1962, 1963) described 43 species, becoming the third
most relevant author in terms of described triphorids;
in addition, Kosuge (1966) is still regarded as one of the
most important works related to the anatomy of these
snails. After the studies of Laseron and Kosuge, species
described merely at the genus Triphora Blainville, 1828
s.l. - a huge ‘catch-all’ taxon (Marshall, 1983) -
decreased drastically, and allocations in more well-
defined genera increased.

The next peak in the taxonomy of Triphoridae
occurred in the transition of the 1970’s to the 1980’s
decades, changing the focus on the creation of new
specific names to the reorganization of previous
described ones, including propositions of several
synonymies, re-descriptions and naming of new genera.
Starting with Marshall (1977) and Bouchet & Guillemot
(1978), but achieving its acme in Marshall (1983) and
Bouchet (1985), the taxonomy of Triphoridae is totally
reformulated, being particularly prone to accommodate
an increasing knowledge of the protoconch and radula
of species. This change of focus is evidenced by Bruce
Marshall being only the tenth most “productive” author
(22 valid species, focusing in Australia), and Philippe
Bouchet having described nine species from eastern
Atlantic although  their
contributions are of immeasurable value. During this
period, Kay (1979) and Rehder (1980) also increased

and  Mediterranean,

Informativo SBMa, ano 48, n°200, jun/2017 7




the knowledge of triphorids from isolated islands from
the Pacific, respectively from Hawaii and Easter Island.

The seventh and last peak of described
triphorids was gradually developing since the 1990’s
decade, especially with the series of works of Rolan &
Fernandez-Garcés (e.g., 1993, 1994, 1995) from Cuba.
However, their main work in the next decade (Rolan &
Fernandez-Garcés, 2008) was the responsible for this
peak, generating 26 new species from Caribbean and
adjacencies; Rolan is the second author in terms of
described triphorids, with 46 species. After these
advances in the taxonomy of northwestern Atlantic
triphorids, the present authors initiated a revision of
triphorids from Brazil in the 2010’s decade (Fernandes
& Pimenta, 2011, 2014, 2015; Fernandes et al., 2013),
and which will be subject of oncoming papers, with
more descriptions of new species.

The last years also showed a tendency of more
revisionary works of old types, including Jay (2007) to
types from the Reunion Island and Albano & Bakker
(2016) to types stored in the Museum fiir Naturkunde,
Berlin, Germany. In this case, these works indicate a
moment to “reorganize the house” before new
descriptions can be confidently assigned. At the same
time, studies treating aspects other than taxonomy (like
the diversity, inferred larval ecology, and sampling of
triphorids) became more frequent in the literature (e.g.,
Albano et al., 2011; Fernandes & Pimenta, 2017a, b),

probably revealing a tendency for the next decades.

After the contribution of all these authors, it is
clear that the most studied area of the globe for
triphorids is unsurprisingly the western Pacific (Fig. 4),
the region that harbors the Coral Triangle, where most
marine life is located in the world (Hoeksema, 2007;
Veron et al., 2009). The Caribbean and the Indian
Ocean represent other well-studied areas. In contrast,
the southeastern Atlantic - all four described species
indicated in the map actually refer to St. Helena Island
(Smith, 1890) or Tristin de Cunha Island (Watson,
1880), at the Mid-Atlantic Ridge, the southeastern
Pacific and even the central Pacific are
underrepresented likely due to the lack of taxonomical
expertise, and not by true reduced number of species. In
spite of recent efforts, the southwestern Atlantic also
harbors a still reduced number of type localities,
than the

Atlantic/Mediterranean, the Red Sea and even less than

considerably less northeastern

one third of species described from South Africa. Future

taxonomic revisions focused on particular geographical
regions will be essential to expand the knowledge about
new species and how triphorids are distributed over the
area/depth range.
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