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ABSTRACT

Cassis tuberosa is one of the most exploited marine gastropods on the Brazilian coast, due to
its aesthetic value. The lack of characterization of the species’ trade makes it difficult to
establish effective monitoring strategies. This is the first survey to characterize the fishing and
trade chain of C. tuberosa, and to record aspects of local fishermen’s traditional ecological
knowledge of the species. C. tuberosa is caught while fishing for other target resources, such
as fish, lobsters, and octopuses. The most popular use of the shell is for ornamental purposes,
and the demand for this is enhanced by the intensive tourism. Knowledge of capture
techniques and species usefulness is transmitted vertically in the community. The local
ecological knowledge points to a population decline over time and attributes such decline to
increased fishing. We hope the characterization provided in this study will contribute to the
effective management of this species.
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Significance Statement

Cassis tuberosa is an important fishing resource throughout its distribution and its capture
can affect the marine food chain. Here, we assess the fishing and trade of this species and
what its economic importance is for coastal human communities in northeastern Brazil. Our
method involved the direct participation of fishermen and users of this resource, allowing us
to understand the socioeconomic relevance of fishing for this gastropod locally. In addition,
our study can guide measures to control fishing and conservation of this species, helping to
maintain the integrity of its wild populations.
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INTRODUCTION

Human populations have been using
marine mollusks since prehistoric times,
even before fishing began (Diegues 1983),
for food, decoration, tools, folk medicine, and
magico-religious rituals (Cross 1967; Wells
1981; Dias et al. 2011; Léo-Neto et al. 2012;
Alves et al. 2018a). In modern times, some
species are in high demand as marine
curiosities and there is increased pressure
on exploited species. It is estimated that at
least 5,000 species of mollusk are marketed
for ornamental purposes, mostly gastropods
(Wood and Wells 1988). Due to their
aesthetic value, there is an international
trade in the shells of gastropods that has not
yet been scientifically documented, and,
most importantly, quantified. The
governments of several nations as Australia,
South Africa, Colombia, Bahamas, United
States and others, are concerned about the
overexploitation of these resources, and
introduced their own laws to regulate the
capture through the protection of marine
molluscs (Wood 2001).

Among the species of major commercial
interest are those belonging to large genera,
such as Strombus spp. (Strombidae) and
Cassis spp. (Cassidae) (Nieto-Bernal et al.
2013). The king helmet, Cassis tuberosa, is
one of the most beautiful and exploited large
gastropods on the Brazilian coast (Dias et al.
2017). This gastropod occurs in low
densities in the Colombian Caribbean
region; it is on the list of endangered
Colombian species  and considered
vulnerable (Ardila et al. 2002). C. tuberosa is
found from northern Carolina to Brazil (Rios
2009), including the Caribbean, Gulf of
Mexico and the Cape Verde Islands (Tewfik
and Scheuer 2013). In Brazil, it is distributed
from Para to Espirito Santo (Rios 2009; Dias
et al. 2017). However, the conservation

status of this species throughout its entire
range is unknown, making it difficult to
include it in global endangered species lists
(e.g. the IUCN Red List of Threatened
Species).

Nearly five decades ago C. tuberosa was
considered one of the most abundant large
gastropods in northeastern Brazil (Matthews
and Coelho 1972); now it is included in the
“near threatened” category by the Brazilian
Ministry of Environment. The exploitation of
C. tuberosa is facilitated by its inhabitation of
shallow coastal environments, making it
easily captured. According to Dias et al.
(2011), shells of this species are usually sold
in the marine ornamental trade in the
northeast region of Brazil as one of the most
common components of decorative and
utilitarian handicrafts.

Despite increasing records in the
scientific literature on the various uses C.
tuberosa has to humans, there is no
information on the quantity of this species
being extracted by fishing activities. In
general, the lack of monitoring of the trade in
marine species makes it difficult to establish
effective resource management strategies
(Wood 2001). For the definition of
sustainable management strategies, it is
fundamental to identify and characterize the
productive chains of marine resources
(Nascimento et al. 2017), especially when a
species is threatened. In this scenario,
information from the people involved in the
resource exploitation, together with scientific
knowledge, is essential for planning and
realizing conservation and management

strategies. Ethnozoological studies have
made important contributions to
understanding the context of animal

exploitation, its implications, and possible
strategies to mitigate its impacts (Alves et al.
2018b). In situations where there is no data
to provide a historical basis for the
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assessment of ecological systems, local
ecological knowledge can help researchers
piece together the history by recording the
information passed along the generations on
relationships between the inhabitants of
traditional communities, the species, and its
environment (Berkes et al. 2000).

By collating the knowledge of artisan
fishermen, our study has provided a
characterization of the catch and trade of C.
tuberosa in coastal areas of northeastern
Brazil, where there are no formal records of
its exploitation. The information obtained
achieves the objective of describing
economic aspects of the capture of this
marine gastropod, such as its trade chain,
and how it participates in the local trade of
fishing communities.

MATERIAL AND METHODS
Study areas

The research was carried out in six
coastal communities in the State of Paraiba,
northeast Brazil, located in the municipalities
of Rio Tinto, Lucena, Cabedelo, Conde, and
Pitimbu (Figure 1). In all selected areas,
there were previous records of the
occurrence of Cassis tuberosa, as well as
information on its intensive capture and
commercialization.

The community of Barra de Mamanguape
(6°46'42.23"S; 34°55'22.91"W), located in
the municipality of Rio Tinto on the north
coast of the state, is located within the limits
of the Barra do Rio Mamanguape
Environmental Protection Area (a federal
marine protected area). The main fishing
resources used by the community are fish,
seafood and lobsters that are caught in the
surrounding area and in the estuary of the
Mamanguape River (Mourdo and Nordi
2003). The gastropod C. tuberosa is

commonly caught in the beach area and on
the sandstone reefs located at the mouth of
the Mamanguape River.

Lucena is a municipality located to the
north of the Paraiba River estuary
(6°53'563.50"S; 34°52'18.35"W). The studied
fishing community mainly focuses on beach
trawling, in which resources, such as fish
and crustaceans, and especially shrimp, are
obtained. The resources are sold in the
region itself, sent to other cities, ordered by
bars and restaurants, or are consumed by
the fishermen themselves and their families.
In the community, there is a shell trade for
ornamental purposes, C. tuberosa is among
the species sold.

The beach community of Formosa
(6°57'59.48"S; 34°49'69.70"0) is located at
the northern end of the city of Cabedelo,
along the central coast of the state. Artisan
fishing is quite common in the area, and the
fishery resources are mainly obtained from
reef areas located parallel to the coastline,
about 1 km away from the beach. The fish is
sold in bars and restaurants on the beaches
of the community or used for own
consumption. Large shells are captured and
sold at craft stores in Cabedelo city.

The community of Jacum& beach
(7°17'18.43"S; 34°48'8.93"W) is located on
the southern coast of the state and belongs
to the municipality of Conde. Fishing is a
large part of the community’s economy, and
the fish trade is mainly for local
consumption. The beach is a strong tourist
destination and has the presence of several
craft stores that sell shells that are caught by
the fishermen of the community even though
in adjacent areas.

The community of Pitimbu (7°28'27.40"S;
34°48'24.96"W), also located on the
southern coast of Paraiba, undertakes
fishing activities in shallow reefs that are
about 1 km from the coastline. Fishing
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through diving is more common, with the
main targets being fish, octopus, and lobster.
Lobster offshore fishing is also widely
practiced in periods permitted under
Brazilian law. Fishing is basically to supply
the local commerce, which in turn, develops
due to the very frequent tourism in the
region. During the largest amount of tourist
visitation, it is common the shell trade of C.
tuberosa and the consume their meat in bars
and restaurants in the community.

The community of Acau (7°32'37.04"S;
34°49'30.94"W) is within the limits of the

Figure 1. Map of the coast of Paraiba state,
communities.

Data collection

To obtain the information, interviews were
conducted with local fishermen through
semi-structured questionnaires (Huntington
2000) and informal conversations. Were
performed 61 interviews, being 10 in Barra

de Mamanguape, 10 in Lucena, 10 in

Acau-Goiana Extractive Reserve, located in
the extreme south of the state, in the
municipality of Pitimbu, on the border with
the state of Pernambuco. The most common
fishing activity is lobster fishing and artisanal
trawling. Fish supplies local trade and is sold
on a large scale to other regions of the
Northeast. The catching of shells of C.
tuberosa and other large gastropods such as
Lobatus goliath is mainly made during the
lobster offshore fishing.
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Formosa, 8 in Jacuma, 13 in Pitimbu e 10 in
Acau. The questionnaires included
information on aspects of the fishing activity
undertaken by the respondent and specific
questions about catch, trade, and local
ecological knowledge of the Cassis tuberosa
gastropod, such as frequency and purpose
of catch, type of trade, uses of the shell,
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habitat characterization, and species’ diet.

Among the main questions in the
questionnaire, we highlight: “What do you
fish?”; “Do you fish day or night?”; “What tool
do you use to fish?”; “How many times do
you go out fish per month?”; “Do you see
this shell a lot? Do you think there is more
today than before?”; “Have you ever
captured this shell? How long does? Why
did you get it?”; “How does this animal live?
Where can | find?”; “What does this animal
eat?”; “Have you eaten the meat of this
animal?”; “Do you know who can sell me a
shell? How much?”; “What do people buy
this shell for?”.

By answering these questions, fishermen
help us to understand aspects of the fishing
activities of the communities, the
participation of the gastropod as a fishing
resource, data on prices and purposes of
capturing and shell trade, in addition to
indicating the level of knowledge of the
fishermen about the ecology of the species.

The sample of respondents was obtained
through the technique called “snowball”, in
which fishermen initially interviewed other
locals that captured C. tuberosa. Participant
observations were made of the non-member
type (Stebbins 1987), to confirm information
given in the interviews and to provide
complementary ethnographic data. Before
each interview, the nature and objectives of
the work were explained, and the consent of
the interviewee was obtained through the
Informed Consent Form. This study was
approved by the Ethics Committee of the
Federal University of Paraiba (CAAE
05757512.5.0000.5208).

Data analysis
Responses to binary questions (as for

example: “day” or “night” fishing period; have
you ever caught this conch? "Yes or no";

have you ever eaten the meat of this conch?
"Yes or no") were treated as categorical
data. Open-ended questions (with qualitative
responses) were categorized according to
the main themes. For example, when asked
about the justification for claiming that the
species population is declining, the answer
“because there is more fisherman today than
before” was categorized as “catch
intensification”. Open-ended questions with
a numerical answer (for example, those
related to age, household size, and fishing
income) were treated as numerical data. The
categorized responses were quantified and
presented as numerical percentages. T-tests
were carried out to determine if the
fishermen’s perception of the population
decline of the species differed with age and

fishing experience. Age and fishing
experience (in years) were normally
distributed (Lilliefors normality test: age,
p=ns, experience, p=ns).
RESULTS

The results concerning mainly the
characterization of fishing activities, and

additional information about the fishermen
(such as age and time of experience) were
organized in the table1.

The fishermen carried out their fishing
activities during both day and night periods
(50.8%), with more than 10 fishing activities
per month (83.6%). Of these, 46.7% left for
more than 20 days per month to fish. The
tools used by most fishermen were trawl net,
tarrafa net, hold net, and hook and line.
Fishing by diving was used by 26.7% of the
fishermen interviewed, and they used tools
(“visga” and “bicheiro”) suitable for catching
octopus, lobsters, and other crustaceans.

All interviewees said they knew the
gastropod, and a large percentage (70.5%)
stated that they often observed C. tuberosa
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Table 1. Representativity data about the fishing activities and others informations.

Fishing activity data

Mean SD
22-76
Age (years) 471 12.3 years
Fishing experience (years) 326 13.3 12-66
years
% N
Lives in the comunity for over 30 years 70 43
% N
Income sources Fishing 80.3 49
Others 19.7 12
Main fishing resource Fish 49.2 30
Crustacean 32.7 20
Mollusks 18.1 11
Cassis tuberosa capture period Day 63.9 39
Night 8.2 5
Both 27.9 17

in the wild. Seven popular names were
attributed to the species according to the

interviewees: “conch”, “purple conch”,
“cracked conch”, “common conch”, “ironwork
conch”, “tooth shell’”, and “snail”. The

nomenclatures refer to the characteristics of
morphology, coloration, and ornamentation
of the shell.

When asked about a possible decline in
the king helmet over time (about 5 years
ago), 54.1% of the fishermen recognized
that there was an apparent population
decline in the gastropod over the last 5
years. When asked the reason, the decline
was attributed to increased catch, and this
was linked to the increase in the number of
fishermen over the years. Although most of
the informants pointed to a decrease in the
abundance of specimens in the wild, this
perception did not differ for age (t=0.16,
p=0.8) or fishing experience (t=0.41,
p=0.67).

Live specimens of C. tuberosa in the wild
had already been captured by 93.4% of the
interviewees. When asked about when the
last king helmet was caught, most said it
was days or weeks ago (51.7%). 17.2% of
the  fishermen interviewed captured
specimens months ago. This suggests a
moderate to high frequency removal of
specimens from their habitats. The
informants reported that when they found
gastropods, they always captured all the
specimens they were able to carry.

According to 63.9% of fishermen (N=39),
C. tuberosa was caught preferentially during
the day, although, 8.2% preferred catching it
at night, and 26.2% during both periods.
Informants who preferred the daytime period
claimed that daylight facilitates the search
for the gastropod, as it may be buried in the
sand. The informants who preferred the
nocturnal period stated that without the heat
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of the day, the species does not bury itself
and freely moves on the sand surface.

According to the interviewees, the
capture of the king helmet is influenced by
five motivations: “to sell the shell” (N=11), “to
eat” (N=11), “to gift” (N=7), “beauty” (N=18),
and “for personal collection” (N=14). We
observed that economic gain is not the main
motivation for capturing this species.

Using the gastropod as a food resource
seemed to be common throughout the
studied communities, as the practice was
recorded in all localities. In general, 62.3% of
the informants had used meat from the
gastropod as food. Regarding the use of the
shell, all the interviewees said they currently,
or had previously, possessed the shell in
their homes as a decorative object. During
visits, the presence of the gastropod shell
was recorded in the residences of 23% of
the interviewees (Figure 2).

The respondents were asked if they knew
that others commercialized the shell or meat
of the king helmet, and 73.8% of the
interviewees knew other fishermen who sold
products of the species in their community.
This suggests that the chain of capture and
trade of the gastropod begins within the
communities themselves, characterizing an
internal market. It was observed that for the
trade of C. tuberosa in the studied areas,
there was no necessity for middlemen. The
fishermen themselves captured the
specimens and sold the products to local
decorative and handicraft fairs, bars, and
restaurants.

From the report of 14 informants, it was
possible to follow the complete process from
the capture to the sale of the gastropod meat
and shells direct to the final consumer (e.g.
tourists, local bathers). The fishermen’s
reports indicated that commercialization of
C. tuberosa products (especially meat and
shells) occurs more intensively in the

summer, the period of greatest tourist
visitation in the region (Figure 3).

When questioned if all the shells found
would be for sale, 78.7% of respondents
stated that all shells could be sold, including
those encrusted with organisms. According
to the informants, the shells were prepared
for sale by removal of epibiotic organisms
(e.g., macroalgae, bryozoans, and
barnacles). After cleaning, the shells were
used as “decoration” (53 citations), “crafts”
(29 citations), and “sound instruments” (6
citations). Other types of use have been
cited as “gift”, “to listen to sound of the sea”
and “magic”. The use as “sound instrument™

Figure 2. Uses of Cassis tuberosa shell for
ornamental purposes in homes and stores in the

studied communities. (A) Shell used as
decoration in the fish market in the Pitimbu
community. (B) Shell-based products in the
handicraft store of Pitimbu community. (C-E)
Shells of C. tuberosa used as ornament for home
decoration. Photo: Ellori Mota.
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Figure 3. Production chain of the meet and shells of Cassis tuberosa in selected communities along

the coast of Paraiba state, NE Brazil.

refers to the use of the shell as an
instrument to produce a loud sound like a
whistle. According to the informants, these
were used for decades by the crew aboard
vessels seeking to warn the population on
the shore about their arrival.

The sale price of the king helmet shells
varied by size, ranging from US$1.50 to
US$30.00. Respondents reported that a few
years ago, the shell price was US$35.00, but
currently the value is exceptionally low. In
general, prices quoted were between
US$0.70 and US$1.60 (56.25%  of
informants indicated this price range) and
were attributed to the sale of the shell alone.
The highest prices quoted, between
US$15.00 and US$30.00, were attributed to
craft pieces that used the shell of C.

tuberosa for decoration.

According to the informants’ description,
C. tuberosa is caught in three ways: (1)
through free diving while fishing for octopus
and lobster, eventually using tools (visga and
bicheiro) to search for specimens buried in
the sand; (2) as a by-catch in bottom trawls,
either in shallow or deep coastal areas; or
(3) during random searches on the beach or
intertidal sandy banks, during low tide.

Regarding the use of the gastropod meat,
fishermen reported four ways of separating
the soft part of the shell: (1) by repeatedly
tapping the gastropod against the sand on
the beach until the soft part of the animal
detaches from the shell; (2) by placing the
gastropod in a pan of boiling water until the
soft part loosens from the shell; (3) by
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attaching a metal hook to the muscular foot
of the gastropod and hanging on a
clothesline so that, through gravity, the
heavier shell detaches from the soft part and
falls to the ground; and (4) by keeping the
gastropod in a container with ice, where it is
anesthetized by the low temperature, and
using force and tools such as a metal hook
to pull and detach the soft part of the shell.
Fishermen often bury the shells of
gastropods for a various period, so that an
internal cleaning process can take place
through  decomposition by  detritivore
organisms present in the soil.

All fishermen described characteristics of
the habitat where C. tuberosa can be found.
The most cited environments of rock and
sand, and the habit of burying in the sandy
substrate was  frequently = mentioned.
Regarding the diet of the gastropod, 16
informants did not know how to respond.
The other respondents (N=45) indicated
seven food items: sand dollars and sea
urchins (11 citations), algae (21 citations),
sand (12 citations), shellfish (2 citations),
crustaceans (3 citations), and fish (2
citations). A single interviewee answered that
the animal feeds by filtering the sea water.

When asked about predators of the
gastropod, 28 fishermen could not answer,
24 indicated the octopus, and seven
indicated turtles. Fish, man, and shark were
cited three times, while dolphin and crab
were cited twice. Three of the informants
believed that there are no predators for C.
tuberosa.

A total of nine fishery follow-ups were
conducted with informants from four of the
six communities studied. Three activities
were followed in the community of Barra de
Mamanguape, two in the community of
Lucena, three in the community of Praia
Formosa, and one in the community of
Pitimbu.

During

the fishing activities, it was

observed that C. tuberosa was not the main
target of the catch: fisheries mainly focused
on fish, lobsters, and octopuses. This aspect
reveals that the king helmet is not the main
interest of the fishermen, only being caught
occasionally if found during fishing. It was
also noticed that the informants knew how to
indicate places the gastropod frequently
occurred, and the gastropod was sighted in
eight of the nine fisheries monitored. The
fishermen explained that the species is
usually found close to rocks and is buried in
the sand most of the time. They also
reported that it is difficult to see specimens
in the wild due to their burying habit.

In one of the fishing groups we
accompanied, we recorded the technique of
removing the meat from the shell by
successive pitching of the mollusk against
the sand of the beach (Figure 4A). The
fisheries were commonly accompanied by
the children of the fishermen, who assisted
the parents with the boat and fishing by
diving. Just like the parents, the children
used specific tools to catch octopus and
lobster. In one of the recorded fisheries, a
12-year-old child removed the meat from the
gastropod using the technique described
(Figure 4C, D).

Some additional information was obtained
through informal conversations with the
interviewees, including historical aspects of
C. tuberosa. For example, it has been found
that the practice of using king helmet meat
as food by local communities is old, but
there has been a greater incidence of the
practice recently. Information from the
interviewees reinforces: “in the past, some
restaurants bought the meat’, “about 10
years ago they started eating more”, “when
they learned that other people ate and liked
it, they started to get more”. A worrisome
aspect of the capture of meat for
consumption is the number of specimens
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Figure 4. Fishermen developing technique of removal of the meat of an individual of Cassis tuberosa
captured in the Pitimbu beach. (A) Fisherman shooting the gastropod against the sand on the beach.
(B) Fisherman detaching meat from shell. (C-D) Child developing the technique. Photo: Ellori Mota.

needed to compose a meal: “for a good
stew, you have to get about 10 conchs”. The
catch of the king helmet is commonly related
to lobster fishing. Informants reported that
while catching lobster, catching C. tuberosa
was facilitated and frequent: “when lobster
fishing is permitted, it is easier to get the
conch”. Another form of capture of the
gastropod is through sea-bottom trawling, in
which many individuals are accidentally
caught.

In relation to the sale of the shell, it was
possible to observe an increase in value
along the chain of commercialization when

10

the shell was sold for ornamental purposes.
Informants  (N=5) reported that “the
fishermen sell the shell to the artisan for a
low price, about US$0.25, and the craft
stores sell (lamps) for up to US$25.00 to
tourists”. The popular belief that having a
shell of the king helmet at home is a sign of
bad luck was reported twice. Twice, the use
of shells was indicated to be for magico-
religious purposes, as a fundamental piece
for sympathies and religious cults.

Informants recognized the population
decline of the species and admitted that
fishing is one of the causes. It was also
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evidenced that they were aware that the
capture of the species is illegal: “if the
IBAMA (Brazilian Institute of Environment
and Renewable Natural Resources) finds
someone catching or selling the conch shell,
they will be arrested”.

DISCUSSION

The capture and trade of Cassis tuberosa
occurs entirely in traditional communities of
fishermen, who are the direct collectors and
sellers of specimens. In the chain of trade of
gastropods, there is no function for the
middleman between fisherman and export
companies, as observed by Salim et al
(2017) in India. This differs from the
commercial chain of some bivalve species in
the northeast of Brazil (Nishida et al. 2006),
which relies strongly on intermediaries to
reach the markets and promote sales
(Rocha and Pinkerton 2015). It is known that
the work of intermediaries can make the
chain of commerce more complex and,
therefore, hamper the protection policies of
these species (Nijman et al. 2015). In
addition, middlemen make the product more
expensive and increase the discrepancy
between the profit of the collector and the
final seller.

Our results present evidence of the
importance of the species as a part of the
resources used by fishing communities,
either for consumption and own use or to
supplement family income. The significant
economic potential of selling shellfish for
ornamental purposes (Dias et al. 2011)
means the ornamental trade in shells can
become larger in scale (Nijman et al. 2015).
However, very few studies have identified
and characterized the commercial chains for
marine mollusks sold in the ornamental shell
trade (Nijman et al. 2016; Salim et al. 2017).
In addition, little attention has been given to

11

the livelihood of fishing communities
involved in the shell trade (Simard et al.
2018).

The beauty the shell of the king helmet is
the main reason the species is captured. C.
tuberosa is one of the main target species in
the trade of marine curiosities, due to the
large size and beauty of the shell at all
growth stages (Dias et al. 2011; Dias et al.
2017). Their capture is further facilitated by
the distribution of the species in shallow
regions (Rios 2009), making it easily
accessible to locals and visitors.

Among the uses for C. tuberosa we
identified throughout the study, its use for
decorative purposes was most common. The
capture of C. tuberosa is driven by the
beauty, size, and frequency the wild
specimens are encountered, and they are
not the main target of fishing in the studied
communities. Therefore, the exploitation of
this species can be considered a cultural
activity. In several regions of the world,
gastropod species are bought or collected as
“portable memories” by people who frequent
the coastal areas where such species occur
(Gibbons and Remaneva 2011; Gdssling et
al. 2004). The collection of helmets as part
of a cultural tradition or habit may also
contribute to the significant reduction in its
population (Newton et al. 1993).

On the other hand, from a conservation
perspective, the fact that fishing
communities have a cultural practice of C.
tuberosa use can facilitate management
strategies. Since the resource is not a
significant source of income with a major
role in the livelihood of families, the
socioeconomic impact of a catch limitation or
prohibition is less. However, like other
tropical species with attractive shell
ornamentation, C. tuberosa is a part of the
thriving ornamental trade existing within the
communities. In addition, the catch is




Mota et al. 2020. Fishing, trade, and local ecological knowledge of the marine gastropod, Cassis tuberosa — a target species of

the international shell trade
Ethnobio Conserv 9:23

enhanced by tourism in these areas. The
development of tourism has increased the
market for souvenirs with consequent
pressures on marine resources (Nijman and
Lee 2016; Dias et al. 2011; Gossling et al.
2004). In the case of the king helmet, the
buyer can obtain the whole shell as a
decorative piece or the shell may be
incorporated into pieces of handicraft,
together with other species (Alves et al.
2018a).

In this scenario, the role of environmental
protection agencies in controlling these
resources becomes paramount, since the
removal of key species from nature brings
with it ecological consequences that will
easily reflect on the landscape of coastal
ecosystems and tourist activities. An
example of this is the fact that C. tuberosa is
a predator of sea urchins in reef ecosystems
(see review by Dias et al. 2017), where
tourism is intense. The removal of this
predator may lead to an overpopulation of
sea urchins, which will affect the visitation of
certain places by tourists, either due to the
risk of accidents or the bioerosion caused by
sea urchins.

The use of the mollusk as food was also
recorded in all the studied communities. Until
this study, this usage was recorded only for
other Cassidae in the Caribbean region
(Abbott 1968; Cross 1967). This study
revealed the use of C. tuberosa as a food
resource for traditional populations on the
Brazilian coast. Catching the gastropod for
consumption is common among fishermen,
but it does not occur commercially due to the
occasional capture of the species. Despite
this, the practice is worrisome, as there is
the risk of an increasing demand for meat
from the gastropod for commercial purposes.
If this occurs, these incidental catches may
soon be directed towards the collapse of
other fisheries resources. In addition, the
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artisanal capture of the king helmet, can
have a strong negative impact on the natural
populations.

The capture of the king helmet is
associated with lobster fishing, so it is
necessary to monitor this fishery. The
exploitation of the lobster has reached high
levels in several areas of the Brazilian coast,
leading to the overexploitation of this
resource (Andrade 2015). Thus, populations
of C. tuberosa may also suffer from
overexploitation due to the indiscriminate
removal of specimens during the lobster
fishing.

Bycatch or incidental capture of C.
tuberosa through trawling, the target of
which is fish and shrimp rather than the
gastropod, was a form of catch commonly
mentioned by the fishermen. The impact of
bycatch on populations of large gastropods
is still poorly understood (e.g. Carranza and
Horta 2008). The records are also scant for
species of the family Cassidae (Gibinkumar
et al. 2012). The information on bycatch
provided by the fishermen in the present
study are the earliest records for the king
helmet, despite occasional catches. These
records reveal new aspects of the capture of
the species that require study, such as the
quantification of bycatch and, consequently,
the impact of these events on the
populations during their occurrence.

The most coveted specimens in the
decorative trade are those with the largest
shell size, which results in the frequent
removal of sexually mature individuals from
the reef environment. An individual of C.
tuberosa, with a 19 cm long shell, was
recorded spawning on macroalgae fronds
(Dias and Mota 2015), suggesting, for the
first time, a relationship between the size of
the shell and the stage of species
maturation. This spawning, recorded in loco,
also showed the importance of the




Mota et al. 2020. Fishing, trade, and local ecological knowledge of the marine gastropod, Cassis tuberosa — a target species of

the international shell trade
Ethnobio Conserv 9:23

macroalgae banks as spawning grounds for
this species. In addition, depletion of mature
individuals in the wild may result in rapid
local extinction due to the “Allee Effect”, in
which gamete densities become too low to
produce positive recruitment values (Stoner
and Ray-Culp 2000).

The fishermen described an almost
weekly frequency of capture of C. tuberosa
from the environment. Still, they do not
recognize predators of the species,
suggesting they may not be aware of the
impacts caused by the gastropod’s removal
from nature. From the perception of the
fishermen, it is possible to characterize the
relationships between man and animal,
which guides practical objectives for the
creation of policies and actions for the
conservation of the species, along with
community well-being. Based on this
information, we emphasize the importance of
ethnobiological studies, since the perception
of the local community provides important
information on the observations,
understanding, and interpretations of the
socio-ecological relations of the community
(Bennett 2016). In this way, measures taken
by the environmental agencies can be based
on popular knowledge and the species uses
by fishermen.

The fishermen have perceived a
population decline in the species over time
and attribute such disappearance to the
increasing catch rate. This perception,
facilitated by the close relationship between
the community and the environment, is often
the only source of information for historical
changes in local marine stocks (Huntington
2000), and should be used when long-term
population data are unavailable.

The observation of children
accompanying fisheries and reproducing
predatory behavior on C. (tuberosa,

characterizes the renewal of exploitation
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cycles and the cultural transmission of the
activity. Cultural transmission in the infantile
stage is mainly vertical in form, with the
parents being the first to transmit knowledge
about the techniques (Hewlett et al. 2011).
Therefore, actions in conservation and
management of the species should consider
this aspect, and conduct educational
programs within traditional communities,
especially in schools.

CONCLUSIONS

In conclusion, we have gathered, for the
first time, several important aspects of the
catch and trade chain of the marine
gastropod C. tuberosa, which highlight the
role of traditional ecological knowledge of six
fishing communities on the northeast coast
of Brazil. This study showed that C. tuberosa
is of relative importance to fishermen and is
not a primary resource for the income of the
population. The information presented here
can contribute to the development of
conservation and management actions for C.
tuberosa by environmental agencies and
authorities responsible for fishery resource
management.

Although the capture of the species
occurs occasionally (non-commercial) and is
not the main purpose of fishing, the
increased interest in this gastropod, or even
the increase of family groups exercising the
capture on this species even for their own
consumption, may generate a local scale
overexploitation scheme with higher scaling
impacts.

We recommend that any conservation
action aimed at protecting this species
includes community educational activities
aimed at the fishermen and their children,
which should prioritize information about the
ecological role of the species in the wild and
how it affects fishing and tourism activities.
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Tourists should also be advised to avoid
buying souvenirs involving large mollusk
species. Reproduction biology, medium-term

population trends, and the impacts of
removing this species from the wild are
unknown  throughout its  distribution.

Therefore, we urgently need to promote the
protection of this species, for the benefit of
the populations and their ecosystems.
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