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Abstract

There are no records in Brazil for the culture of Pteridae family oysters, genus Pteria and Pinctada. The intermediate
culture can be considered one of the critical stages during the oyster farming. The changes in life conditions from a
semi-closed environment provided by the collector to the structures utilized for the growth represents a considerable
stress factor to which the animals are subjected. The goal of the present study was to evaluate the growth and survival
of the pearl oyster Pteria hirundo (Linnaeus, 1758) kept in intermediate lanterns. Seeds of P. hirundo, obtained
through larviculture carried out at the Marine Molluscs Laboratory (UFSC), southern Brazil were detached from the
collectors, transferred and kept in an intermediate culture system (oyster lantern). During 6 months, growth (dorso-
ventral height - DVH in mm) and survival (%) were evaluated. Two size classes were tested: medium (M), between
3.4 and 4.4 mm, and large (L), bigger than 4.5 mm. The density of occupation in each floor of the lantern was 50%.
At the end of the experiment, the survivals observed were 90 and 94% for the sizes M and L, respectively. Medium
juveniles of Pteria hirundo had an average (Std) increase of 16.1 (+4.38) mm in the dorso-ventral height, and large
juveniles an average increase of 11.4 (+3.77) mm after six months of experiment. The results observed during the
intermediate stage of cultivation indicate that Pteria hirundo presents survival and growth similar to other species of
pearl oysters traditionally used in the pearl industry in several countries.
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Crescimento e sobrevivéncia da ostra perlifera Pteria hirundo (L., 1758)
em cultivo intermediario em Santa Catarina, Brasil

Resumo

No Brasil, ndo hd registro de cultivos para ostras da familia Pteridae, géneros Pteria e Pinctada. O cultivo intermedidrio
pode ser considerado um dos estdgios criticos no processo de cultivo, pois a mudanga nas condi¢des de vida de um
ambiente semifechado oferecido pelo coletor de sementes para as estruturas intermedidrias utilizadas para criar os
animais representa um fator de estresse considerdvel ao qual estes sdo submetidos. Este trabalho teve como objetivo
avaliar o crescimento e a sobrevivéncia de ostras perliferas Pteria hirundo (Linnaeus, 1758) mantidas em lanternas
intermedidrias. Sementes de P. hirundo, obtidas em larvicultura realizada no Laboratério de Moluscos Marinhos da
Universidade Federal de Santa Catarina (UFSC), sul do Brasil, foram destacadas dos coletores, transferidas e mantidas
em sistema intermediario de cultivo, Durante seis meses, foram avaliados o crescimento (altura dorso ventral - DVH
- em mm) e a sobrevivéncia (%). Foram avaliadas duas classes de tamanho: média (M) - entre 3,4 e 4,4 mm, e grande
(G) - maior que 4,5 mm. A densidade de ocupagdo de cada andar da lanterna foi de 50% da area superficial do andar.
Ao final do periodo avaliado, a sobrevivéncia dos individuos da classe M foi 90% e, para a classe G, foi 94%. Animais
M de P. hirundo tiveram um crescimento médio (desvio padrdo) de 16,1 mm (+4,38) de altura dorso ventral e os
animais G apresentaram um aumento médio de 11,4 mm (+3,77). Os resultados observados, durante a etapa de cultivo
intermedidrio, indicam que Pteria hirundo apresenta sobrevivéncia e crescimento semelhantes a outras espécies de
ostras perliferas, tradicionalmente utilizadas na industria de pérolas em diversos paises.

Palavras-chave: ostra perlifera, crescimento, sobrevivéncia, cultivo intermedidrio, Pteria hirundo.
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1. Introduction

Several species of edible molluscs that occur on the
Brazilian coast can be exploited as a means of offering
new options of monetary investment and alternate culture
sites. However, it is better to initiate the diversification with
known species that have shown good growth performance
and market potential elsewhere. Considering the potential
of organisms belonging to the Pteridae family—as has
been demonstrated in other countries (FAO, 1991)—
including the capacity to generate dividends along with
touristic activities (Williams et al., 2000), the Marine
Molluscs Laboratory (LMM) is initiating research for
the production in laboratory and growth-out of the pearl
oyster Pteria hirundo (Linnaeus, 1758) aiming for the
implementation of farming of this species.

The species Pteria hirundo (Linnaeus, 1758) is a
bivalve belonging to the Pteridae family (Rios, 2009), also
found in the literature with the synonyms Pteria colymbus
(Rodinger, 1798) and Pteria atlantica (Lamarck, 1819)
(Abbott, 1974). Despite the large number of studies on
the culture of pearl oyster worldwide, in Latin America,
knowledge of basic parameters is still deficient and
fragmented in the literature.

In Mexico, there are several studies with Pteria sterna
(Gould, 1851) and Pinctada mazatlantica (Hanley, 1846)
(Monteforte and Carifio, 1992; Monteforte et al., 1994,
Monteforte and Garcya-Gasca, 1994; Monteforte and Wright,
1994; Monteforte, et al., 1995; Monteforte et al., 1996;
Monteforte and Morales-Mulia, 2000). Pinctada imbricata
(Roding, 1758) is studied in Venezuela, Colombia (Borrero,
1994; Pico et al., 1999), and Australia (O’Connor and
Lawler, 2004), showing good culture potential. In Brazil,
there are no records of culture of oysters from the Pteridae
family, genus Pteria and Pinctada.

According to Fassler (1995), 32 nations are in some
stage of pearl culture, ranging from pilot-scale research
to commercial production. The biggest pearl producers
are in Japan, China, South Pacific and Southeast Asia.

The species Pinctada maxima is cultivated commercially
in Australia, Indonesia, Malaysia, Myanmar, and the
Philippines; the Pinctada margaritifera (Linnaeus, 1758) in
the French Polynesia, Cook Islands, and in some islands in
the Central Pacific; the Pinctada martensi (Dunker, 1857)
in Japan and China; the Pinctada fucata (Gould, 1850)
in India; the Pteria penguin (Roding, 1798) in Japan and
Thailand and the Pteria sterna in Mexico (Fassler 1991,
1994, 1995).

With regard to size of the pterids, the oysters
Pinctada mazatlanica and Pteria sterna are species of medium
to large size (15 to 22 cm). The giant Pinctada maxima,
found in Northern Australia, the Malaysian sea and the
Philippines, can reach 30 cm of shell diameter as an adult.
The species Pteria penguin, found in the Center-Oriental
coast and Southeast Asia, reaches 22 cm of shell height,
and Pinctada margaritifera from the French Polynesia is
of a similar size to the size of P. mazatlanica. The smaller
species represent the majority of the species from the
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Pteridae family and rarely grow over 8 cm, such as the
Pinctada imbricata (Indo-Pacific), the Pinctada martensi
(Japan), the Pteria hirundo (Mediterranean) and the
Pteria colymbus (Roding, 1798) (Caribbean) (Shirai 1994;
Monteforte, 1996).

The selection method for culture of bivalves varies
according to the site condition, differences of culture
among species (Gaytan-Mondragon et al., 1993), economics
(Rahma and Newkirk, 1987), and practical considerations
(Crawford et al., 1988).

The criteria utilised to evaluate if the culture method is
favourable to juveniles depend on site conditions, such as
composition and abundance of predators and the quantity
of fouling (Southgate and Beer, 2000).

Handling, predation, stock density and colonisation of
associated species are some factors that affect the growth
and survival of young pearl oysters during the early stages
of cultivation (Gervis and Sims, 1992; Monteforte et al.,
1994, 1996; Taylor et al., 1998).

The main goal of the present study was to evaluate
the growth and survival of the pearl oyster Pteria hirundo
during the intermediate stage of culture.

2. Material and Methods

Seeds of the pearl oyster Pteria hirundo were obtained
in larviculture carried out at the Marine Molluscs Laboratory
(LMM) - Federal University of Santa Catarina (UFSC).
After the larviculture phase, the seeds were detached from
the collectors, transferred, and kept - in a nursery (oyster
lantern) at the culture site in the sea, located at Ponta do
Sambaqui beach in Floriandpolis, Santa Catarina, Brazil.

For six months, mean (Std) growth was evaluated
monthly in 30 specimens randomly , considering for this
the dorso-ventral height in mm (Jivan-Jiuan and Okutani,
2003). Survival was also evaluated, reported as a percentage.
Initially, two size classes were tested: medium (M), between
3.4 and 4.4 mm, and large (L), bigger than 4.5 mm. The
density of occupation in each level of the lantern was
50%. Dead seeds were taken from the lanterns monthly.

The handling of Pteria hirundo during the experiment
was carried out with the seeds always immersed in sea
water from the experimental site (200 L tanks) in order
to avoid stress.

Because there is not a culture method designed for
pearl oysters in Santa Catarina State, Brazil, the usual
methodology for the culture of juveniles of the Japanese
oyster, Crassotrea gigas, was utilized.

2.1. Statistical analysis

The difference between the average growth of the
animals of the class M and L, over the months was evaluated
by analysis of variance. Comparing the angles of the lines
fitted to the data with variance analysis , considering M
and L as fixed treatments with co-variable in linear terms,
and the interactions treatment vs. time (age) .

Survival at the end of the experiment was analysed
using a comparison test among proportions. Analyses were
performed using the SAS software package.
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Table 1. Growth in height (mm) and survival as percentage for two classes of size (M and L) of the pearl oyster Pteria hirundo.

Media (Std) .
Time/month Height (mm) Survival (%)
M L M L
0 39.40 (x2.17) 45.30 (+4.98) 100 100
1 42.00 (£7.54) 45.30 (+3.87) 99 100
2 43.83 (£3.53) 46.10 (£1.47) 99 100
3 45.50 (+4.68) 48.10 (£2.88) 99 100
4 46.70 (£3.56) 50.33 (£2.02) 90 94
5 51.00 (x4.79) 50.90 (£5.03) 90 94
6 55.50 (+4.40) 56.70 (x£6.15) 90 94
3. Results 60 -
The size class medium (M) had an initial number of 55
organisms of 319 and for the size class large (L) it was ~ ~
100. At the end of the experiment, after six months, 287 é 50
and 94 individuals for the sizes M and L, respectively, E
were obtained. These data are expressed as percentage 3 45 "
of survival in Table 1. = Yu= 3946+ 237
Medium juveniles (M) of Pteria hirundo, between 40 1 y,=43.33+1.69*x
3.4 and 4.4 mm, had an increase of 16.1 (+4.38) mm in 35 . . . . . . .

the dorso-ventral height, and large juveniles (L), bigger
than 4.5 mm, had an increase of 11.4 (£3.77) mm after
six months of the experiment (Table 1).

It was not possible to find statistical differences, at 5%
between the final percentage of survival for size classes M
and L, considering the animals that started the experiment.

It was possible to detect difference between the average
growth of animals and in the first month of cultivation
(P <0.01). However, there was no significant difference
between the growth in the fifth and sixth months of
cultivation (P > 0.01). Comparing the angle between the
straight lines fitted to the data (Figure 1) it was possible
to detect significant difference between them (P < 0.001)
with the angle of Class M greater than that of Class L,
a fact which leads to the absence of difference when we
analysed the size of the two classes of animals after six
months of cultivation.

The water temperature at the experimental site reached
the highest values during the summer months, between
December and March, and started to fall in May with the
proximity of the winter, up to the month of July, when
the experiment was ended (Figure 2).

4. Discussion

The nursery can be considered a critical stage during
the cultivation of Pinctada mazatlantica. The changes in
life conditions from a semi-closed environment provided
by the collector to the “exposed” cages or tanks utilized
for the growth of the seeds represent a considerable stress
factor to which the juveniles are subjected (Monteforte
and Garcia-Gasca, 1994).

In commercial farming of oysters from the genus
Pinctada, the nursery is not a distinct stage. Normally the
seeds are kept in the collectors for about 6 months and
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Figure 1. Growth representation in height for the two size
classes (M and L) of Pteria hirundo during the experimental
period.
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Figure 2. Average monthly temperature with respective
deviations for the sea water at the experimental site.
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afterwards are transferred and placed in different types
of cages where they stay up to the moment to induce the
production of pearl (Wada, 1973; Coeroli et al., 1984;
Gervis and Sims, 1992).

The survival of seeds of Pinctada mazatlantica is
affected by stress factors such as detachment of the byssus,
cleaning of the shells, and air exposure (Taylor et al., 1997).
The small seeds of pearl oysters are more vulnerable, as
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shown by Monteforte and Morales-Mulia (2000), whom
also recommend a careful handling, with a frequency of
2 months, in order to avoid damage to the byssus. They
also pointed out the necessity to further study the stock
density and cleaning effects on P. mazatlantica.

However, for Pinctada mazatlantica, as well as for
Pteria sterna, preliminary studies indicated that the
collectors should be recovered not later than 3 months
after immersion, otherwise high seed mortality can occur
as a result of predation and competition among associated
species (Monteforte and Garcia-Gasca, 1994; Monteforte
and Wright, 1994; Monteforte et al., 1995; Wright, 1997).

In the present study it was observed that this species
presents gregarious behaviour, fixing among themselves
with the byssus, but it was not observed fixation on the
nursery lantern.

While big pearl oysters, like Pinctada mazatlantica,
do not show gregarious behaviour (Monteforte and Carifio,
1992), such behaviour is quite common among smaller
oysters like P. martensi, P. fucata (Chellam et al., 1983;
Chellam, 1987; Wada, 1991; Gervis and Sims, 1992) and
P. radiata (Salvat and Rives, 1980), as well as with Caribbean
species such as Pinctada imbricata and Pteria colymbus
(Borrero, 1994; Lodeiros et al., 1999).

Friedman and Southgate (1999) observed that juveniles
of P. margaritifera attached to the plastic mesh in the tray
showed a significantly higher growth rate when compared
to seeds that grew loosely during the nursery stage.

Culture methods that limit the physical contact among
juveniles, such as bags and ear hanging, prevent grouping
and allow uniform growth (Southgate and Beer, 2000).

After 6 months of evaluation, the survival observed in
juveniles of Pteria hirundo was 90 and 94% for medium
and large individuals, respectively. These results are similar
to those obtained by other researchers that worked with
pearl oysters. Changes in survival were observed from the
third evaluation onwards (Table 1), and can be attributed
to a decrease in the water temperature in that same period
(Figure 2). For both size classes, there was no significant
difference in the final survival. Exogenous factors (such
as temperature and salinity) influence the metabolism of
bivalve molluscs, since they are ectotermic animals and
have an open circulatory system. An effort to produce and
maintain germinative tissue, associated to a stress factor
(changes in temperature or salinity) during an age where
there is also a great energy demand for growth can lead
to mortality.

For laboratory-produced juveniles of P. margaritifera,
Southgate and Beer (2000) observed 100% survival, but
this value can vary with juvenile size and culture method.
A survival between 68 and 88% was reported for juveniles
of P. margaritifera with 3 to 5 months of age and initial
height of 9.8 to 13.9 mm cultivated for 19 weeks in baskets
and nursery lanterns (Southgate and Beer, 1997).

Juveniles of this species with 6 to 12 months of
age cultured in the French Polynesia had mortality of
approximately 30% (Coeroli et al., 1984). Friedman and
Southgate (1999) reported an average survival of 86.9%
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for juveniles of P. margaritifera (24-33 mm of dorso-
ventral height DVH) cultivated in the Salomon Island for
3 months in nursery lanterns.

A possible explanation for the faster growth observed
in the M class would be that these seeds would not be
sexually mature presenting preferential somatically growth,
while those in the L class allocate energy for reproduction
(gametogenic growth) reducing the somatic growth rhythm
and making the growth in this latter class less evident. In
a similar way, the low growth observed for both classes
during the 2 last months of evaluation, less than 2 cm,
(Table 1) could be explained by an energy investment in
reproductive tissues.

Regarding the growth, it is possible to observe that in
the fifth month of the experiment there was an equalisation
of the two size classes. The growth observed during this
life stage of pearl oysters is less intense than that observed
for the early life stages of this species. According to Grotta
and Lunetta (1980), the lower somatic growth in later stages
could be related to higher energy expenditure by females
in the production of ovocytes and in the syntheses of yolk,
and by the males in the production of sperm.

Lodeiros et al. (1999) evaluated during 10 months the
growth of juveniles of Pteria colymbus with initial size
of 13.5 mm height. These authors reported a fast growth
rate during the first five months, followed by lower rates
during the final months of experiment.

Southgate and Beer (1997), working with laboratory-
produced seeds in Australia, observed that juveniles of
P. margaritifera grew on average 40.5 mm and average
weight of 7.4 g after 7 months of culture.

Coeroli et al. (1984) observed that seeds of
P. margaritifera collected in the wild and cultured in
suspended system in the French Polynesia had a DVH
growth of 8 to 10 mm after 3 months, and 40-50 mm after
6 months of culture.

After settling, the oyster Pinctada imbricate grows
around 7 cm in 14 months (Ledn et al., 1987).

Alagarswami et al. (1989) observed that seeds of
P. margaritifera, produced in the laboratory and cultivated
in “pearl nets” at 5 m depth had a daily growth rate of
0.4 mm of dorso-ventral height.

In the Salomon Islands, Friedman e Southgate (1999)
reported for juveniles of P. margaritifera with a dorso-ventral
height of 8.3-51.5 mm an increase of size of 20.4-24.8 mm
within 3 months and of 30.7-36.5 mm within 5 months.

The species from the genus Pteria has a significant
economical value and great culture potential, as it has
been demonstrated in countries where the pearl culture is
established. They can become a new option of organism
for farming in the current sites and mariculture conditions
in Santa Catarina State. However, first it is necessary to
develop the technology required to cultivate this species.
In this manner, it is possible to exploit the potential of
culture of Pteria in Brazil.
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