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Aquaculture of the Neptune whelk Neptunea arthritica
oriented to the recovering depleted populations
around Hokkaido, Japan
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The fisheries of the Neptune whelk Neptunea arthitica have been severely
affected from overfishing and serious imposex problems. In addition, intrinsically,
N. arthiritica shows other problems such as high predation rates on their non-motile
deposited eggs, high embryo mortality and low hatching rate. Also external factors
are known to reduce its reproductive capacities, as imposexed whelks still remain at
different places of Hokkaido as well as parasite infection. All these suggest that
recruitment of this species may be partially or completely limited. Under this
scenario, this study was developed to provide tools for the recovery and
management of affected populations. Following this mainframe, artificial seed
production arises as a suitable alternative to solve this problem through reseeding
programs or mariculture.

This work comprises two main topics: aquaculture and genetic population
structure. For the aquaculture topic, three investigations were done with focus into
first steps in the development of artificial seed production technology: 1) study of
the copulation behavior of Neptunea arthritica to determine if broodstock

maintenance is required as first step in the development of an artificial seed
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production, 2) determination of the most suitable conditions for the process between
egg mass deposition until the hatching of N. arthritica juveniles. Substrata
preference for egg mass deposition and potential variability between egg masses
deposited in natural and controlled environments under different water temperatures
were evaluated, and 3) establishment of the best conditions for growth and survival
of juveniles treated at different diets and water temperature were investigated for
seed production technology requirements. The second issue, genetic population
structure, was examined in order to provide valuable information for the
management and reseeding programs on target areas of this resource. Genetic
population study was done using nucleotide sequence analysis of 430 base pairs (bp)
in the 5” portion of the mitochondrial cytochrome ¢ oxidase subunit I gene (COI) of
whelks collected from 7 localities around Hokkaido Island.

Atrtificial seed production of the Neptune whelk could be carried out under
controlled conditions. The whelk showed polygamy in copulation behavior.
However, low mating percentage of maintained adult whelks under controlled
conditions and female rejection during copula suggest that maintenance of
broodstocks would not be economically reasonable due to the great number of
whelks required and related logistical factors. Results here found indicate that, as
first step in seed production technology, collection of egg masses from wild
condition during breeding ~season should be considered. Collected egg masses
should be kept under controlled conditions of water temperature (12-15°C),
photoperiod (12:12), continuous or re-circulating water flow and soft aeration.
These conditions will promote a high hatching rate (> 50%) of emergent juveniles
(size: 8.0-9.2 mm in shell length) within 4 months. The hatched juveniles could be

cultured under the same conditions described above. However, it is recommended to
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utilize continuous water flow or other system that allows stability of water quality,
given that, whelks should be feed at rates of 20-25% of their body weight. The use
of fish as main food (e.g. sardine) at least every 3 days substantially decreased water
quality due to accumulating waste. Under these conditions juveniles of N. arthritica
would reach 20 mm in shell length within 6 months, with mortality fluctuating
between 20-40%. The maintenance of egg masses and juveniles under controlled
conditions improves notoriously its performance compared with those in wild
conditions. Strong increments in hatching rate, developmental time and hatching
size are expected, while the same situation is projected for growth and mortality in
juveniles.

The utilization of artificial seed oriented to recover depleted fishing areas of
this resource should consider N. arthritica genetic population structure, which is
composed by two main haplotype groups (clade A and B) around Hokkaido. Clade
A, the main group was observed at all sample sites of the island, while clade B was
observed at the southern part of Hokkaido. Recovering projects, which consider
collection of egg masses and introduction of juveniles in target areas should be
carefully done to minimize the potential impact on the genetic population structure,
especially at the southern part of Hokkaido, basically because this region showed a

high degree of gene flow.
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Aquaculture of the Neptune whelk Neptunea arthritica
oriented to the recovering depleted populations
around Hokkaido, Japan
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