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CRYOPRESERVATION OF SHELLFISH SPERM, EGGS AND LARVAE

Serean Adams, Cawthron Institute, Nelson, New Zealand

Introduction

For many people, the word “cryopreservation”
probably conjures up images of movies such
as Austin Powers, but cryopreservation is not
just a bit of science fiction: it is the storage

of live material at ultra-low temperatures (-
196°C). This technique is routinely used as an
assisted reproductive technology in human
IVF programmes and livestock breeding. Now
cryopreservation is being developed and applied
in shellfish aquaculture.

In New Zealand, the main shellfish species
cultivated are the Pacific oyster (Crassostrea
gigas) and the Greenshell™ mussel (Perna
canaliculus). The industry primarily on-grows
wild-caught spat but in recent years there has
been a move toward using hatchery-produced
spat. The Cawthron Institute began selective
breeding programmes for Pacific oyster and
Greenshell™ mussel in 1998. At the same
time, Cawthron initiated a cryopreservation
programme, with a view to develop robust
cryopreservation methods for sperm, eggs and
larvae of these species and others; the main
purpose being to provide a powerful tool for
selective breeding. Cryopreservation enables
breeders to cross parents on demand, any
place, any time, even beyond the lifespan of
the parent. The costs of having to maintain a
large number of family lines over long periods
in selective breeding can be reduced through
the use of cryopreservation. There are several
other advantages that cryopreservation offers
to hatchery spat production. For example, it
can provide a year-round supply of juveniles,
avoiding the unpredictability and costs of
conditioning broodstock. It can also be used to
maintain genetic diversity or preserve particular
strains, and allows transport without risk of
spawning and with reduced disease/biosecurity
issues.

Success with eggs

Cawthron teamed up with AgResearch and
the University of Otago as partners in the
cryopreservation programme. The combination
of both cryopreservation and shellfish experts
proved to be highly successful. The group has
developed and published a method for Pacific
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oyster sperm cryopreservation, and its work on
mussel and abalone sperm is also well advanced.
In a major breakthrough, the group achieved
success with cryopreservation of oyster eggs
and published this work last year. Successful
egg cryopreservation has never before been
achieved for any fish or shellfish species, and

is not routinely carried out for any terrestrial
species either. The numbers of eggs surviving
cryopreservation is high enough for most
females that the method is of use for selective
breeding. Already, Cawthron'’s cryopreservation
techniques are being integrated into its selective
breeding programmes, and a patent application
has been filed for the egg freezing technique in
the US, New Zealand and Australia.

Developing successful cryopreservation
protocols

The tricky part of cryopreservation is not getting
cells to survive storage at -196°C, it is getting
them through an intermediate temperature
range along the way, where processes

occurring during cooling and warming can be
damaging or lethal to cells. The procedures

for cryopreserving any type of cell generally
involve five steps: mixing the cells with a
cryoprotective agent (chemicals which help cells
survive freezing, such as dimethyl sulphoxide
and ethylene glycol), cooling to subzero
temperatures, storage in liquid nitrogen, and
then, when ready for use, thawing and removal
of cryoprotective agent. The optimal procedure
varies considerably between species and cell
types. In general, sperm are regarded as being
much easier to freeze than bigger cells such as
eggs because they are much smaller and contain
less lipid. Because of this, they are also able to
tolerate a wider range of freezing conditions.

The method developed by Cawthron for
freezing shellfish sperm involves the use of

large volume cryovials and simple freezing
techniques such as plunging the vials into a bath
of methanol and dry ice (~-75°C) for 10 minutes
before transferring them to liquid nitrogen. The
fertility of frozen sperm is reduced 10 to 100-
fold relative to fresh sperm but this is also typical
of what has been observed for mammalian
species (Figure 1).
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Figure 1. Fertility of fresh (closed squares) and frozen
(open squares) Pacific oyster sperm (modified from
Adams et al., 2004)

Cryovials are used to store sperm

For egg freezing, the conditions of cooling must
be much more controlled. Freezing is carried
out in plastic straws, and special programmable
freezers are used. Cawthron has moved away
from trying to develop methods for larvae
because it sees egg freezing as more useful,
however, the group has found that this is also a
possibility for shellfish species.

Future Work

The cryopreservation programme at Cawthron
is on-going. Further research is being carried
out to refine cryopreservation techniques for
mussel and abalone sperm and to reduce post-
thaw variability between Pacific oyster females.
Mussel eggs are proving to be more challenging
with a high proportion surviving freezing but
failing to fertilize and/or develop normally.
Research is underway to diagnose the causes of
this abnormal development so that further work
can target these areas for protection during
freezing.
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Programmable freezers are used to control cooling
in egg cryopreservation

Colour coded straws are used to store eggs

Cawthron is also developing and testing
methods to cryopreserve micro-algae including
the feed species for shellfish larvae such as
Chaetoceros calcitrans, Isochrysis galbana and
Pavlova lutheri. Methods have developed for
these species and the algae are now being
banked to provide a back-up to stock cultures
should they become contaminated, crash

or change their physical and biochemical
characteristics.
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DEVELOPMENT OF AN OPTIMAL BROODSTOCK HOLDING AND
CONDITIONING SYSTEM FOR HATCHERY PRODUCTION OF THE

RAZOR CLAM, ENSIS SILIQUA.
A. Cromie and N. McDonough
C-Mar, Queen’s University Marine Laboratory, Portaferry, Co. Down, Northern Ireland, BT22 1PF

Introduction

The recent decline in wild fisheries for razor
clams represents a reduction in an important
economic activity in more remote regions

of the Atlantic coasts of Europe. Concerns
exist regarding the environmental impacts of
some of the harvesting techniques currently
practised in razor clam fisheries, which may
result in the classic boom/bust scenario. The
SHARE (Sustainable Harvesting of Ensis) project
is investigating the environmental impacts of
current harvesting/fishing techniques for razor
clams and is developing technical measures for
sustainable production by cultivation and stock
enhancement and recommendations for more
sustainable fishing practices.

Ensis arcuatus

_ Ensis siligua

Ensis species collected from Strangford Lough

Three species of Ensis are native within British
and Irish waters, Ensis ensis, Ensis arcuatus,

and Ensis siliqua. The two main commercial
species are E. arcuatus and E. siligua (the largest
of the three). In 2003 the UK exported razor
clams with a value of approximately €20million.

Current fishing techniques range from dredging,
to diving, to inter-tidal collection. This is
presently an unmanaged fishery and as such, if
harvesting continues at its current rate, its future
is uncertain.

Ensis siliqua holding trials

In March 2005 researchers from C-Mar began
collecting monthly samples of 15 to 20 E. siliqua
from the inter-tidal zone at Ballywhite Bay,
Strangford Lough. Each individual was weighed,
measured and a section of the gonad removed
for subsequent histological examination, thus
enabling the reproductive cycle of this species
within Strangford Lough to be determined.

In February 2006 broodstock holding trials
commenced with the aim of developing
broodstock holding and conditioning systems
for Ensis species which facilitate optimal survival
and gonad development. Two holding systems
were investigated; sand, (which mimics natural
conditions), and plastic rods (to which the Ensis
are attached via elastic bands and suspended
around the outside of the holding tank).

Twenty E. siliqua were placed randomly into
each of four tanks, two of which contained sand
and two of which utilised the plastic rod system.
All tanks were aerated, supplied with constantly
flowing seawater and drip-fed a mixed diet

of Tetraselmis suecica, Isochrysis galbana and
Skeletonema costatum (ration of 4% of the
mean dry meat weight of the adults per day).
At this time a further twenty individuals were
retained for gametogenic staging. Survival rates
were monitored and after a period of 33 days
(to coincide with the time of collection of wild
samples) a number of individuals were removed
from each tank for gametogenic analysis.
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Samples, collected after 33 days will be staged
gametogenically and comparisons made
between the two systems. Further samples

for gametogenic analysis will be collected
(both from the wild and from the sand
holding system) at the beginning of April 2006
(approximately 60 days from the start of the
experiment).

Once we have established the optimal holding
system for gonad development and adult
survival, we hope to commence spawning and
larval rearing experiments, with the aim of
rearing juveniles for restocking of natural beds.
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Ensis siliqua holding tanks (top) showing the plastic S H /-'\ R E

rod system on the left and sand on the right; close up
view of the plastic rod holding system (lower)

Initial findings

Preliminary results indicate that sand is the

preferable holding system for broodstock razor
clams due to low survival rates observed within
E. siliqua in the plastic rod system (30% survival

. o .
af.ter. 33 days compared Wl.th 85% survival Figure 1. Survival rates of E. siliqua after 33 days in
within the sand system — Figure 1). either the sand or plastic rod holding systems
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AUSTRALIAN SHELLFISH SYSTEMS IN THE UK

Peter Hoare

Introduction

In the past couple of years, oyster growers in the
UK and Ireland (and France) may have noticed a
couple of Antipodean companies touting their
plastic mesh oyster grow-out systems, namely
BST and AQUAPURSE. There is a third Australian
player, SEAPA but they have not marketed here
seriously as yet. Previously to this, | suspect, little
was known over here about the methods used
by the oyster industry ‘Down Under".

A couple of years ago | wrote, in Shellfish News,
about the Tasmanian Pacific Oyster industry.
These new systems have been developed from
the basket system used in Tasmania and the
tarred sticks used by the Sydney Rock oyster
industry in New South Wales, out of necessity
to grow oysters in more variable conditions,

in exposed waters such as found in South
Australia.

In its infancy the Tasmanian Pacific oyster
industry first tried the NSW ‘stick” method

— used by the Sydney Rock growers. But several
consecutive poor spatfalls knocked that on the
head and a hatchery was built to produce single
seed. The Poche and Trestle system, as used

by the French and here in the British Isles, was
tried but dismissed almost immediately. It was
regarded as being too labour intensive and did
not produce a good product.

After several false starts in design, the open
mouthed basket was developed. This is now the
principle inter-tidal system in Tasmania.

Basket sets at a Tasmanian Oyster Company site
at Pipeclay Lagoon
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New systems

The success of the Tasmanian industry upset
the South Australians. So they started their
own industry on sites in The Great Australian
Bight, using the Tasmanian basket systems and
buying Tasmanian seed. The sites were rather
close to the Roaring Forties. The open baskets
couldn’t handle such exposed seas and in heavy
weather the oysters were constantly washed
out. A basket with a lid was tried but was
difficult to make by hand on site. So evolved
the manufactured SEAPA, BST and Aquapurse
systems.

B.S.T.

SEAPA

AQUAPURSE

Aquapurse, BST, and SEAPA mesh baskets

TOOLTECH of Brisbane were already making
Aquatrays for NSW growers of Sydney Rocks
and for subsurface systems growing Pacific
oysters in Tasmania. The Aquapurse was a
logical extension of their technology for inter-
tidal farms. Differing sizes of mesh are available
with all three systems for juveniles and for grow-
out to market sizes.

A better oyster

The main advantage of these systems is, like
the baskets, the ‘hollow’ shape. This gives
the oysters space to move. Without this
freedom, oysters cannot feed completely
around their mantle. The shell shape, which
is the ‘packaging’, forms to where they can
eat. If feeding is unimpeded, the natural shell
shape is oval but if an oyster is wedged static
in a ‘poche’, with others, it often grows into
grotesque shapes. This compounds, as they
grow bigger.
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Polydora (mudworm) appears to be prevalent in
oysters in UK and France. This is unacceptable
for the Australian and Asian markets and
harvests would be rejected by buyers if, when
opening an order, more than two or three were
found in the first fifty. Because of the freedom
to move in Aquapurse, the worm gets washed
off before it can get a grip into the oyster’s shell.
It is rare to find mudworm in oysters grown

in these systems. The saving on labour is also
considerable with no "TURNING' necessary!

A versatile system

Methods of suspension vary and can be adapted
to suit the conditions.

For very exposed inter-tidal sites as found in
South Australia, Bayco wire is strung from
vertical treated wooden posts. Provision can

be made to hang the wire at variable heights as
required. The Aquapurse (also BST and SEAPA)
hang from the wire and are free to swing
absorbing a great deal of the destructive energy
of a wave. Tailor made suspension clips are
provided for this.

In more sheltered inter-tidal sites Aquapurse can
be ‘rubbered’ down to a rail with sticks thru’
sacrificial holes. Other methods can be invented
to suit the site (they can even be attached to a
trestlel).

The down side with this equipment is the initial
cost of setting up a farm. The iron trestle is tried
and trusted by the French. It can be used on a
'hard’ seabed where you can't drive in wooden
posts and the ‘poche’ is dead cheap. But that's
all it has going for it! Trestles in mud and sand
sink overtime until they are unworkable. The
nearer they get to the bottom the more chance
of Polydora getting in. They also rust to bits!
Treated timber posts can be driven quite easily
into the mud/sand bottom. Rails are then nailed
on. Systems can be suspended as shown. The
treated timber will last a good deal longer than
the iron in seawater.

In the Fleet lagoon

The photo shows 50 metre timber rows built
by the author — single-handed — in the Fleet at
Weymouth. With 2 persons - a 100 metre row
can be built in an afternoon! With a floating
template, mechanical post drivers fitted to the

Some examples of a versatile system — Aquatrays
inter-tidal on rails (top), sub-tidal under bouys /
longlines (centre) and Aquapurses inter-tidal on
single or double (as shown) longlines (bottom)

back end of an oyster barge and 4 men, half a
kilometre in two or three tides is possible. It may
be of interest to note some of the larger farms
in Tasmania have in excess of 15 kilometres of
rows.

Shellfish News 21, Spring 2006



New post and rail row replacing derelict iron trestles
(top), fitted with Aquapurse and Aquatray (lower)

Eventually the site at Ferry Bridge will be
completely cleared of the derelict trestles and
replaced by timber rows. Aquapurse, Aquatray
and baskets will house stock at various stages of
production.

The diverse ways of suspending Aquapurse/
‘Tray on the rails is evident in the photo. The
ubiquitous cutup inner tube is all that is needed
to attach them!
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TOOLTECH, the makers of Aquapurse and
Aquatray in Brisbane, has sold them to many

big oyster producers in the USA and Canada,

as well as to the domestic and New Zealand
market. The recent foray into Europe is now
gathering apace especially in France where initial
scepticism and prejudice is disappearing after
early trials by some adventurous farmers and
where EU grants and subsidies have proved their
worth.

BST and SEAPA are both South Australian
companies. BST now has a UK partner. Both are
used extensively by their domestic industry in
SA and BST are making ground in France and
Ireland.

The innovative Australian Pacific oyster industry,
much of which is now automated for bulk
handling, is some 20 odd years ahead of UK and
France, especially in selective breeding, but that
is another story!

Further information

PETER HOARE, UK & European Representative,
TOOLTECH Pty Ltd,

Tel: 01305 871 328, Mobile: 07913 238 420
Email: oggiehoare@btopenworld.com

RESEARCH INTO PSEUDO-NITZSCHIA DYNAMICS IN
SCOTTISH WATERS.

Keith Davidson’ & Johanna Fehling?
'Scottish Association for Marine Science, Oban, Argyll, PA37 10A
?Dept of Biology, University of York

ASP

Marine planktonic diatoms of the genus
Pseudo-nitzschia Peragallo (Figure 1) have been
responsible for amnesic shellfish poisoning (ASP)
events worldwide through their production

of the neurotoxin domoic acid (DA). DA can

be accumulated by filter feeding shellfish.
Consumption of these shellfish by humans or
animals can result in amnesic shellfish poisoning
(ASP). This has led to illness and death of animals
and humans in various regions worldwide.

In Scottish waters, elevated DA concentrations
have been recorded since 1998. However, there
have been no recorded illnesses from ASP in
the UK with large quantities of shellfish being
eaten safely. This is due to an active monitoring
program of phytoplankton and shellfish toxicity
in various locations around the country. When
monitoring has indicated elevated shellfish
toxin levels, closures of the Scottish West Coast
scallop fishery have been necessary. This peaked
in 1999 with the largest closure ever seen
worldwide (an areas of 49,000km?), causing a
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severe economic impact on the industry and the
region’s economy as a whole.

Figure 1. Pseudo-nitzschia sp.

Research programmes

Recent phytoplankton studies at SAMS have
been conducted to gain better understanding
of the factors that govern the appearance and
toxicity of Pseudo-nitzschia spp. in Scottish
waters with the aim of minimizing future fishery
closures while maintaining public safety. This
work has involved the combination of a field-
sampling program together with physiological
and molecular laboratory studies of isolated
Pseudo-nitzschia cells.

Little is yet known of the temporal appearance
and succession of Pseudo-nitzschia species

in UK waters and how this may relate to
environmental forcing. To begin to address this
problem a three year monitoring program was
established at a coastal station in the Firth of
Lorne (Figure 2), near Oban, in Western Scottish
waters to study the diversity and seasonal
variation of Pseudo-nitzschia species in relation
to physical and chemical parameters of the
water column. Samples were collected with a
high temporal resolution, weekly in the spring,
summer and autumn and fortnightly in winter.

During the study annually repeatable seasonal
patterns of Pseudo-nitzschia abundance were
evident. Pseudo-nitzschia cells were categorised
by shape and size into two groups, the smaller
sized “delicatissima-group” and the larger

sized “seriata-group”. Analysis demonstrated
the different dynamics and potential for toxin
production of the two Pseudo-nitzschia groups.
The delicatissima-group was most prevalent

in spring and at this time was dominated by

non-toxic P. delicatissima, while the seriata-
group occurred mainly during the summer
months. Summer to autumn blooms of both
groups were composed of several species,
including toxic P. australis and P. seriata and
potentially toxic P. pseudo-delicatissima.
Statistical analysis indicated that a significant
fraction of the variance in the abundance of
the Pseudo-nitzschia groups could be explained
by the measured environmental variables. This
combined with the repeatable annual nature
of the blooms suggests that deterministic
forecasting and modelling of the timing of
future toxic Pseudo-nitzschia events may be an
achievable goal.

Toxicity by species

During the field sampling campaign,
phytoplankton cells were isolated from plankton
net samples. Clonal cultures of a variety of
Pseudo-nitzschia species were established in the
laboratory and the identity and toxicity of the
different species present investigated. Previously
one species, Pseudo-nitzschia australis, isolated
at the time of the 1999 ASP event, had been

Figure 2. Sampling site LY1 in the Firth of Lorne
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shown to produce DA toxin in Scottish waters.

Our study confirmed the toxicity of P. australis

but also identified Pseudo-nitzschia seriata as a
DA producer in Scottish waters.

As discrimination between P. australis and P.
seriata is more problematic than for others

from the genus Pseudo-nitzschia, care had to
be taken in the identification of the isolated
cultures. Light microscopy has insufficient
resolution to discriminate between these two
species. Higher resolution transmission electron
microscopy (TEM) gives considerably more detail
(Figure 3) but was also ambiguous on its own,
as important differences in morphological fine
structure existed in our cells compared to other
published records. However, by using molecular
methods to amplify the internal transcribed
spacer (ITS)1, 5.8S and ITS2 and partial large
subunit (LSU) of the rDNA operon, we were
able to identify strains of both P. australis and P.
seriata from our isolates. Two strains of P. seriata
isolated in successive years were found to have
sequences identical to one another and also to
the ITS and partial LSU rDNA sequences of other
published P. seriata strains.

Figure 3: Transmission electron micrograph of
Pseudo-nitzschia australis

Nutrients

The stress imposed on Pseudo-nitzschia cells
following exhaustion of a “limiting” nutrient
has been implicated in DA toxin production. Not
all Pseudo-nitzschia species produce DA, and
for those that do, the factors that govern the
amount produced and the rate of production
remains poorly understood. We conducted
controlled laboratory nutrient manipulation
experiments on our isolated cultures. As DA
is an amino acid, N limitation does not result
in toxin production. However, we found that

in Scottish waters, in common with species
from elsewhere in the world, that a lack of
dissolved inorganic phosphorus or silicon lead
to enhanced toxin production. Moreover, for
our Scottish P. seriata strain, we found silicon
stress generated significantly higher toxicity
(Figure 4), indicating that the delicate balance of
these inorganic nutrients in our coastal seas is
potentially critical to ASP events.
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Figure 4: Toxin production by Pseudo-nitzschia
seriata in laboratory culture normalised to cell
number. Circles are silicon limited and squares are
phosphorous limited cultures. The results indicate
higher toxicity when the cells are silicon deficient

Photoperiod

Our medium term aim is to produce a
mathematical model of the growth and toxin
production of Pseudo-nitzschia. It is therefore
necessary to determine how environmental
factors other than nutrient stress influence
these properties. Initial laboratory experiments
have identified the importance of the duration
of the period of daylight, one of the major
factors in determining the seasons in high
latitudes such as Scotland. We found that
photoperiod influenced cell growth of both
toxic and non-toxic Pseudo-nitzschia species.
For P. seriata total toxin and toxin per cell were
also influenced by photoperiod, suggesting that
this parameter is a major factor governing the
appearance of different Pseudo-nitzschia species
throughout the year. Such results also suggest
that prediction of blooms and their toxicity
based on environmental conditions may indeed
be possible.

Future research

While the above work provides a basis for
research into Scottish Pseudo-nitzschia and its
toxicity, further study will be required before

a predictive strategy for HAB development
becomes a reality. To this end researchers at
SAMS, IFREMER (France), and National University
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Galway (Ireland) have recently been fortunate in
receiving approval of funding for harmful algal
research from the EU through the INTERREG IIIB
North West Europe Programme that provides
support to transnational cooperation projects in
the North West Europe area.

The project “Forcasting the INitiation of
blooms of Toxic ALgae” (FINAL) seeks to

improve our understanding of the factors that
govern the blooms of those potentially harmful
phytoplankton species that have the capacity to
contaminate commercially harvested shellfish.

It will allow us to extend our work in Pseudo-
nitzschia and will also focus on species from
the genus Alexandrium that is responsible for
paralytic shellfish poisoning.

BIVALVE CULTIVATION IN CHINA

Hui Liu, Jian Xin Zhu
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Science,
106 Nanjing Road, Qingdao China 266071

World leader

China now contributes 70% of world
aquaculture production, and has been the
world leader since 1989 in terms of production
volume. Total Chinese mariculture production
was 13.17 million tonnes (mt) in 2004, and
freshwater aquaculture production was 16.94
mt. Most Chinese people favour seafood, and

mariculture species usually enjoy a higher market

price in China, compared with freshwater
species. China is a huge market for fish
products; for the total fisheries production of 49
mt in 2004, 95% was consumed domestically;
while only 2.1 mt were exported to the world
market.

Sanggou Bay is an intensively cultivated area in
Shandong Province, which contributes around 30%
of Chinese mariculture production and produced
2.65 mt of bivalves in 2004

Species and production

The ranking of major mariculture species, in
terms of production volume, are bivalves,
seaweeds, crustacea, and finfish. In 2004, China
produced more than 10 mt of bivalves, which
accounts for more than 80% of total Chinese
mariculture production, and 60% of the world
total bivalve production.

In terms of production volume, oysters are the
most important of all the cultivated bivalves,
accounting for nearly 30% of total wet weigh.
Other species produced are clams (19%),
scallops (8%), mussels (5.5%), and razor clam
(5.2%). Productivity of these species is widely
different, as reflected by cultivation area and
production of bivalves in Shandong Province,
which is one of the major mariculture provinces
in China.

Bivalve production in Shandong Province,
2004

Type Area Production Productivity
(ha) ®) (t/ha)
Clams 71,100 1,013,000 38.26
Oysters 14,900 570,000 2.35
Scallops 52,800 550,000 16.19
Mussels 17,000 344,000 7.52
Razor clam 13,300 108,000 20.24
Whelks 4,200 68,000 10.42
Ark shell 2,300 17,300 14.25
Abalone 2,000 4,700 8.12
Other shellfish 29,280 34,300 1.17
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Three of the nine provinces with mariculture
(Shandong, Guangodong and Fujian) account for
over 78% of the total mariculture production.

Three major oyster species are currently
cultivated in China, Crassostrea gigas, C.
ariakensis, and C. plicatula. There are at least
ten species of cultivated clams in China, such as
Manila clam Ruditapes phillipinarum, Chinese
clam Mactra chinensis, Meretrix meretrix, black
clam Cyclina sinensis and mud clam Tegillarca
granosa, The Razor clam (Sinonovacula
constricta) is also a major species cultivated
widely in southern China. Five species of scallops
are currently cultivated, including Chinese
scallop Chlamys farreri, bay scallop Argopecten
irradians, Japanese scallop Pactinopecten
yessoensis, Chlamys nobilis, and Argopecten
irradians concentricus. The bay scallop is the
most widely distributed and contributes 80%
of total scallop production in China. The three
species of mussels cultivated in China are blue
mussel Mytilus edulis, green Mussel Perna viridis,
and thick shell mussel Mytilus coruscus; blue
mussels accounts for more than 60% of the
total mussel production.

Among all bivalves, oyster are distributed the
most widely and are cultured in most of the
coastal provinces. For abalone, 97% is produced
in Shandong, Guandong, Liaoning and Fujian
province. Major producers of clams are Liaoning,
Shandong and Jiangsu province, while Liaoning,
Shandong and Hebei are major producer of
scallops. More bivalve species are cultured in
Guandong than in any of the other provinces.

Cultivation methods

1. Traditional hatchery methods
Academician of Chinese Academy of
Engineering, Dr. Zhang Fu Sui is one of the
Chinese pioneers in bivalve cultivation. He was
involved in research on natural spat collection
and artificial seedling production of mussels

in the early 1970’s, and the introduction of

bay scallop from America in 1982, which soon
became a dominant species for long-line culture.

S9DIMY

Dr Zhang FS working on hatchery bivalve reproduction
in 1970’s

Methods for bivalve reproduction in most
Chinese hatcheries are much the same since Dr
Zhang's time. Large land-based cement tanks

of several to tens of cubic metres are used for
broodstock conditioning, microalgae production,

Bivalve cultivation area of major mariculture
provinces in 2003
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larvae culture and early juvenile nursery. The
ratio of tank areas for microalgae production
and larvae culture is about 1:2 in order to
produce enough live feed for the animals.

Microalgae species for bivalve hatcheries

in China include Dicrateria zhanjiangensis,
Isochrysis galbana, Nitszchia sp., Phaeodactylum
tricornutum and Platymonas sp. Three-

step inoculation of microalgae from smaller
containers (1,000ml) into larger containers (100L
and 10-20m?) is to guarantee for enough stock
solution and to prevent contamination. Batch
culture method is used for which nutrients are
added once into the medium, and harvest is
done during the exponential growth phase.
Nutrients include nitrogen (NaNO; 40ppm),
phosphorous (KH,PO, 10ppm) and ferric salt
(ferric citrate or ferric ammonium citrate Tppm).

As most of the bivalves reproduce in summer
or autumn, it is necessary to precondition the
animals for early spawning so as to obtain
larger seeds in the first year. Sufficient feed
and controlled temperature increase are two

important measures to enhance gonad maturity.
Broodstock are induced to spawn by temporary
exposure to the air (2-12h) only, or followed

by rapid water flow and temperature increase
stimulation (0.5-3h), or by chemical stimulation
(soaked in 0.5M NH, (OH) solution for 5-10min).

Larvae are maintained in static water with gentle
aeration. Microalgae are added into the tanks
4-6 times per day, at a daily ration of 2,000-
10,000cell/ml. The water exchange rate is 50-
100% per day.

Sediments are provided during metamorphosis,
which is polyethylene mesh for attached (or
temporarily attached) species such as oyster,
mussel and scallop, or fine sand for burrowing
species such as clams. Optimum density and
sufficient feed are important for good juvenile
survival, and flow though of seawater at much
higher daily exchange rate is applied after
settlement. Limited by space, juveniles are
usually moved into shrimp ponds for further
nursery cultivation at 0.3-0.5cm shell length.

Large land based cement tanks are used for broodstock conditioning, microalgae production, larvae culture

and early juvenile nursery

Shellfish News 21, Spring 2006



2. Extensive larvae culture of burrowing
species in land based ponds

Mature broodstock are induced to spawn in
shrimp ponds (about 0.3ha), and larvae are kept
in the ponds through metamorphosis and early
juvenile nursery. Nutrients are added into the
ponds before and during larvae culture in order
to enhance microalgae production. Inoculation
of microalgae is carried out when necessary
and zooplankton are controlled by inlet
filtration. Small (0.5-0.7cm shell length) juveniles
are harvested manually for further nursery
cultivation or grow out on the seabed.

3. Wild spat collection

This is also called half-artificial seeding
collection. Special collection instruments are
placed at settling grounds when large numbers
of bivalve larvae appear. Monitoring of larval
activity is important to determine where and
when to put out the spat collection instruments.
Restricted by natural conditions, the amount of
spat collected may vary from year to year. Coir
rope is widely used as spat collection substrate,
as well as straw rope, plastic rope, flax rope
and ropes woven by thin bamboo strips. Rocks,
mollusc shells, broken tiles, bamboo baskets,
bamboo curtains, rubber nets and old tires can
also be used. Spat are separated for grow out
by methods such as rope-binding, thinning,
sandwiching and wrapping.

4. Raft-culture

This is the most widely used method for oyster,
mussel and scallop cultivation. Selection of sea
area is important for the success of this method.
Water quality and physical characteristic such

as wind, wave and water depth should all be
considered. Instruments for raft-culture include:
the main rope made of polyethylene at 30-60m
length and 9-14mm thickness; anchors made

of tree trunks, iron (or steel) cement and sand;
anchor ropes made of polyethylene at the same
or slightly less thickness as the long-line rope;
glass balls used as floats; and hanging ropes
made of polyethylene at 4-5mm thickness and
60-100cm length. Seeding rope made of coir,
grass, bamboo-strip or old tyre is used to keep
mussels, while lantern-nets are used to maintain
scallops and oysters.

5. Inter-tidal table or stake-culture
Wooden stakes, stone slabs and frames are set
up near or 1-2m below the low tide line, on
which oyster spat are collected and mussels are
wrapped or hung for grow out. This method is
notable for its resilience to strong winds.

S9DIMY

6. Seabed-sowing or bottom culture
Sediments such as sand, rocks and shells are
usually placed onto the seabed along with the
spat. Depth of the seabed for cultivation varies
according to species involved, e.g. Manila clam
are seeded at 0.5-6m, while Japanese scallop
may require a depth of 4-40m.

The future for Chinese bivalve
cultivation

Environmental pollution and over-exploitation of
coastal waters are the major challenges for the
Chinese bivalve cultivation industry. Initiated and
driven by scientists, all stakeholders and parties
concerned have begun to integrate their efforts
to solve these problems. Meanwhile, Chinese
scientists have been working on research

topics such as culture techniques for new
species, polyculture (or integrated aquaculture),
environmental impacts and carrying capacity,
selective breeding and genetic enhancement of
cultivated bivalves; all these benefited and will
continually help the industry.

The future development of Chinese bivalve
cultivation may not necessarily embody a

fast increase in production, but will surely be
reflected by improved quality and more variety
of cultivated species.

Further information

Hui Liu, Marie Curie Fellow of 6th European
Framework Programme, Associate Professor of
Yellow Sea Fisheries Research Institute (YSFRI).
For further information, contact Hui Liu by
email: LiuHui@ysfri.ac.cn
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D-DAY Il FOR MUSSEL FARMERS!

Martin Syvret,
Seafish Inshore Team

Mussel identification

Following on from the success of the previous
mussel larvae identification courses held in the
South West of England and on the West coast
of Scotland, BIM, the Irish Marine Institute and
Seafish, in association with C-BAIT, are again
collaborating on a further session of these
workshops. Due to demand by industry the
location this time is in Northern Ireland with the
C-MAR Laboratory at Portaferry providing the
venue. The workshops were to be held on the
11th and 12th April to focus not only on the
rope mussel producers in the area but also on
recent developments in the collection of mussel
seed for use in bottom culture.

The course is about identifying the D-stage of
mussel larvae development and was originally
developed by Susan Steele (Aquaculture Training
Officer for BIM) and Tara Chamberlain (Irish
Marine Institute) to help growers optimise

the timing of the deployment of their seed
collection ropes and is regularly updated to
reflect new developments with respect to seed
collection practises in Ireland.

The last course was run in Oban in October
2005 and was timed to coincide with the
ASSG conference. Those participating ranged
from growers who had been involved in the

Tara Chamberlain (standing) of the Marine Institute
helps with the finer points of mussel larvae
identification. Photo taken at the Plymouth venue

industry for 20 years+ through to new entrants
who were just coming into the industry. The
course itself consists of a range of information
about mussel larvae reproduction, identification
and assessment of larval numbers in seawater
samples. Practical training in using microscopes
for analysing samples for mussel larvae and also
the larval stages of other ‘pest’ species such as
starfish and sea squirts (or pissers, as they are
known in Ireland) backs up these theoretical
Sessions.

Feedback on all the previous workshops has
been very positive and there have been several
‘conversions’ to the art of larval identification.
Further requests for this course have also been
received from Shetland, Orkney as well as
Denmark, Norway and Chile!

Further information

Martin Syvret, Seafish inshore advisor, on 01392
202043 or email m_syvret@seafish.co.uk.
Further information can also be obtained by
contacting Susan Steele on 00 353 027 71106 or
steele@bim.ie

Susan Steele (using the microscope) helps with
identifying the different larvae. Photo taken in
Oban

Shellfish News 21, Spring 2006



SEAFOOD VIBRIO STUDY

Sariga Wagley
Cefas Weymouth Laboratory

Background

The consumption of seafood, especially raw
oysters, contaminated with pathogenic Vibrio
species such as V. parahaemolyticus, can lead

to human illness. Certain V. parahaemolyticus
strains are pathogenic and can cause acute,
self-limiting gastro-enteritis. In the U.S.A. the
Centers for Disease Control and Prevention
(CDCQ) statistics report around 2,800 individual
cases of V. parahaemolyticus food poisoning per
year. In South East Asia, a pandemic serotype of
V. parahaemolyticus (O3:K6) is responsible for an
estimated 40% of all seafood-associated illness.

V. parahaemolyticus is a halophilic bacterium that
can cause gastroenteritis in humans when ingested
with raw or undercooked seafood

V. parahaemolyticus in Europe

In Europe, reports of cases of V.
parahaemolyticus infection are rare and where
they occur are mainly travel related or as a result
of inadequate post harvest hygiene standards.

The organism has not been included in

the European Network for Epidemiological
Surveillance and Control of Communicable
Diseases (9118/98/CE) or the Microbiologic
Surveillance System for Infectious
Gastroenteritis, despite the recommendations
of the Scientific Committee on Veterinary
Measures relating to Public Health (2001).
Equally, V. parahaemolyticus does not appear
in European legislation on microbiological
requirements for shellfish-harvesting areas or
ready-to-eat seafood. The incidence of disease
and prevalence in European seafood is therefore
uncertain.
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However, several outbreaks have recently been
reported in Europe associated with indigenously
produced seafood. In 2004, 76 cases of O3:K6,
V. parahaemolyticus-associated gastroenteritis
were reported in Spain. Epidemiological
investigation strongly indicated the major risk
factor in this outbreak was the consumption of
edible crabs (Cancer pagurus) that originated
from the U.K. It was suggested that improper
post harvest handling was the cause of
contamination. Molecular characterisation

of isolates collected from patients during this
outbreak demonstrated the emergence of the
03:K6 pandemic strain in Europe.

This article summarises the major issues
connected with V. parahaemolyticus
contamination of seafood in Europe and
describes Cefas research undertaken to clarify
the extent of the problem.

EU Research Programme

The EU 6 Research Framework Programme
has been funding a 28M€ project dedicated
to developing 'Quality seafood for improved
consumer health and well-being’. This project,
called SEAFOODplus, involves 20 smaller
projects and includes the SEABAC (Seafood:
Enhanced Assessment of Bacteriological
Associated Contamination) project. Part of
the SEABAC project research is being carried
out at Cefas to assess the prevalence and to
characterise V. parahaemolyticus and other
Vibrio species in European seafood.

SEABAC

The SEABAC project includes six collaborative
partners from research institutes and universities
in Spain, Portugal, Italy, Iceland, France and
the U.K. (see map). To date, over 90 strains

of Vibrio species originating from patients,
various seafoods and marine waters have been
deposited into a culture collection at Cefas.

A primary objective of the SEABAC project is
to develop rapid, reliable techniques to detect
and characterise potentially pathogenic Vibrio
species. Frequently, existing classical detection
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methods detect all vibrios and therefore do

not enable assessment of the numbers and
significance of the pathogenic sub-set in the
population. SEABAC research will facilitate
future assessment of health risks presented

to European consumers by these organisms.

The project includes the development of
real-time PCR methods for the detection of
pathogenic Vibrio species directly in seafood

and a Pulse Field Gel Electrophoresis (PFGE)
method to characterise Vibrio species using DNA
fingerprinting techniques. The latter research
using PFGE is being carried out by Cefas in
Weymouth.

The countries marked with a star are part of
the SEABAC project. They include the United
Kingdom (Cefas), Italy (Instituto Superiore di Sanita),
France (IFREMER), Spain (University of Santiago),
Portugal (IPIMAR) and Iceland (Icelandic Fisheries
Laboratories)

PGFE and O3:K6

Pulse Field Gel Electrophoresis is a molecular
typing method enabling differentiation of strains
and the monitoring of their spread through the
community. The development of a PFGE method
for Vibrio species will assess the significance of
these bacteria in U.K. waters and investigate the
clonal relationships between isolates from the
U.K. and isolates of clinical significance, such as
the O3:K6 pandemic strains.

Results so far suggest that V. parahaemolyticus
strains are present in approximately 30% of
seafood samples tested. PFGE fingerprint
patterns from these isolates have shown that
strains are closely related to each other but show
scant relationship to the pandemic clone O3:K6.

However, clinical strains of V. parahaemolyticus
isolated from 3 U.K. patients during 2004 show
significant homology with the pandemic O3:
K6 clone seen in recent outbreaks in Spain and
Japan. Although it is not known how these
individuals contracted V. parahaemolyticus
associated illness, the data indicates that the
03:K6 pandemic clone has been responsible
for isolated cases in the U.K. O3:K6 has not yet
been isolated from seafood harvested from the
UK coastal environment. Further studies are
however under way to establish the homology
between U.K. and Irish isolates with other
clinically significant European clones.
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Dendrogram portraying heterogeneity among
clinical isolates of V. parahaemolyticus obtained
from UK, Spain and Asia. The dendrogram is based
on PFGE isolates obtained with Notl-digested V.
parahaemolyticus DNA

This data highlights the importance of

the development of standardised classical

and molecular methods for the detection,
enumeration and characterisation of Vibrio
species in seafood across the EU. The integration
and harmonisation of these methods on a Pan
European level will advance the knowledge
base within the EU and provide important
information on future decisions on controls.
The outcomes of the SEABAC project will help
to reduce the potential human health hazards
presented by the ingestion of Vibrio species
and thus promote consumer confidence and
economic trade of seafood markets.

Further information

Sariga.Wagley@cefas.co.uk
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SEAFISH EVALUATE SODIUM METABISULPHITE ALTERNATIVES

Seafish Media Release

Prawn residues

Sodium metabisulphite has been used by the UK
fishing industry for many years to control the
effects of melanotic blackening in Nephrops.
Following recent court cases relating to high
levels of residue present on prawns and new
requirements for allergen labelling, there is now
significant interest within the industry to source
an alternative treatment. Further motivation has
come from the highly corrosive nature of sodium
metabisulphite, leading to high maintenance
costs of both vessels and processing machinery
and hazardous conditions during operation.

Sodium metabisulphite

Sodium metabisulphite is currently listed as

an authorised food additive with maximum
permitted residues in crustacean products of
150ppm. Sodium metabisulphite is regarded as
one cause of asthma attacks and can trigger
allergic reactions in vulnerable individuals. In
response to this, EU Directive (2003/89/EQ),
which came into force on 25 November 2005,
will make allergen labelling a requirement

for all metabisulphite treated foods. These
regulations will require that foods treated with
metabisulphite are clearly displayed as such on
the final packaging.

Seafish trials

Seafish has conducted trials to identify
alternative treatments for maintaining shelf

life in prawns. The various treatments used are
outlined in the table and were applied at sea
using standard dipping procedures before being
stored on ice. Samples were assessed ashore
by processors who undertook standard checks
for appearance, odour, texture and taste over
a full shelf life. Further samples were sent to

a laboratory for microbial and sulphite residue
analysis, and information was collected on
treatment cost and supplier.

Results

As can be seen from the table (over leaf), a
number of treatments appeared to perform
competitively with sodium metabisulphite
for inhibiting melanotic blackening.

S9DIMY

Selected alternatives provide comparable

shelf life to high concentrations of sodium
metabisulphite. However, prawns treated with
5% metabisulphite lose some visual qualities
through bleaching and attain high sulphite
residues, often above the permitted 150ppm.
Neither of these qualities are evident with
alternative treatments. Furthermore, prawns
with high sulphite residues, through treatment
with high concentration sodium metabisulphite,
were found to have poor flavour.

Trials have also identified non-sulphite based
treatments that yield similar shelf life benefits to
metabisulphite but, significantly, are excluded
from allergen labelling. These treatments will

be of particular interest for suppliers marketing
prawns free from all additive labelling. The
downside to these alternative treatments is that
they are generally more expensive than sodium
metabisulphite.

Spoiling

No treatment will prevent melanotic blackening
in prawns. This is an inevitable part of the
spoiling process although good handling
practice and strict temperature control are
undoubtedly the first steps to maintaining a
quality product. The result of these trials has
shown that alternative treatments are effective
for shelf life extension and are less hazardous
to use than sodium metabisulphite. The table
provides details for all treatments.

Further information

Seafish have published a Key Features document
that summarises this project —
http://www.seafish.org/upload/file/legislation/
Key%?20feature%20-%20Soduim%20Meta.pdf

For more information, telephone Seafish
Technology on 01482 327837 or email
fishtech@seafish.co.uk
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BIO-MOS® IMPROVES GROWTH AND SURVIVAL OF
CULTURED LOBSTERS

S9DIY

C. Daniels, D. Boothroyd, Dr. S. Davies (University of Plymouth), R. Pryor, D. Taylor and C. Wells
The National Lobster Hatchery, South Quay, Padstow, Cornwall,PL28 8BL, UK

Introduction

In agricultural studies, Bio-Mos®, the
carbohydrate Mannan Oligosaccharide, from
Altech Ltd, has been shown to enhance the
growth and survival of domestic livestock. Bio-
Mos® does this by increasing the efficiency

of the digestive tract, so improving food
breakdown and nutrient uptake. Bio-Mos®

is a prebiotic, that is, a non-digestible food
ingredient which benefits the host by selectively
stimulating the growth and/or activity of one
or a limited number of bacteria in the colon,
and thus improve host health. Prebiotics such
as Bio-Mos® have been shown to possess
immunostimulation properties. It has been
reported to augment and arouse the natural
immune system of organism to which it has
been fed. Bio-Mos® will also bind specifically
with pathogenic growth-inhibiting microbes,
preventing their attachment to cells within the
gut, whilst leaving beneficial bacteria unharmed.
The ability to aid the development of a healthy
immune system is crucial to increasing success
during vulnerable stages of development.

Such knowledge is valuable for agriculture and
aquaculture where increasing survival during the
infant stages is very important to the success
of livestock output. This is especially important
in lobster culture as crustaceans lack a specific
immune response, so therefore rely on non-
specific defences during their vulnerable life
stage, where highest mortality occurs.

Objective

The objective of this trial was to evaluate the
use of Bio-Mos® as a dietary immuno-stimulant
for improving European lobster (Homarus
gammarus) culture. The two main aims were:
1. Determine the effect of Bio-Mos® on the
survival of larvae.
2. Determine the effect of feeding Bio-Mos®
at the larval stage on the growth and survival
during subsequent juvenile stages.

Materials and Methods

Multiple berried (egg bearing) adult female
lobsters are regularly received from local

fishermen during the summer months. These
females release larvae, which are collected daily
from the broodstock tanks and then placed

into 60L kreisel cones. Three feeding regimes,
plus a control were tested, each replicated in
plankton kreisel cones. These tanks are circular,
with a laminar flow to keep the larvae separated
in suspension (see photo). Between 800-1000
larval lobsters, from mixed origin, were held in
each of the 12 kreisel cones used.

Researcher Carly Daniels holding a berried female

Three cones were fed daily with Artemia nauplii
enriched purely with A1 DHA Selco™ (INVE
Aquaculture), while nine other cones were fed
upon Artemia nauplii enriched with a mixture of
A1 DHA Selco™ and Bio-Mos® supplemented at
three differing concentrations; 2ppt, 20ppt and
200ppt. The diets compositions are shown in
the table below.

Artemia enrichment composition, of larval lobster
diets

Feeding _ Components (g).

regime Selco™ Bio-Mos® Water
Control 6 0 3
2ppt 6 0.0072 3
20ppt 6 0.072 3
200ppt 6 0.72 3

Juvenile lobsters were fed once daily on Selco™
only enriched Artemia supplemented with
frozen adult brine shrimp.
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Twelve Kreisel cone recirculation system were used
to rear larvae from hatching through to stage IV.

Measured morphological aspects of the European
lobster, H. gammarus, juveniles. (top, Modified from
MAFF, 1991) Photo ready for morphological analysis

(lower).
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Feeding regime € 2

Total average % survival

Total percent survival of lobster larvae to stage IV
of growth. The columns represent the four larvae
feeding regimes. Standard errors are depicted by
the vertical bars.

Photos of juvenile lobsters were taken at various
stages and analysed using Image J software to
investigate different morphological aspects for
differences in development.

Several parameters were measures during
this trial, these included: Survival to stage IV,
mortality to stage V and VI, developmental
growth to stage V and VIII and bacterial
conditions in the Artemia culture medium.

Results and Discussion

Immunostimulants show positive and negative
effects.

Results clearly indicate that the addition of Bio-
Mos® at 20ppt to A1 DHA Selco™ improved
the survivorship of lobster larvae to their first
juvenile stage (IV) of growth.

It was also discovered that the addition of Bio-
Mos® at 20ppt to larval feed improves their later
survival and growth during juvenile stages of
development.

However negative effects were revealed with the
inclusion of Bio-Mos® at higher concentrations
(200ppt), increased mortality to early

juvenile stages and decreased morphological
development to stage VIII of growth were shown.
For example, the average carapace length of
stage VIl juveniles pre-fed a diet containing Bio-
Mos® at 200ppt was between 0.4 and 0.6mm
shorter than those pre-fed on all other diets.

Bio-Mos® also appeared to reduce bacterial
abundance (number of Vibrio spp. colonies per
ml of water) in the Artemia culture medium and
so in larval food supply.

Conclusions

Bio-Mos® added at 20ppt to lobster larval feed
from hatching through to stage IV, significantly
decreased mortality, giving a higher success rate
to stage IV, V and VIl of growth. Whereas, the
dietary addition of Bio-Mos® at 200ppt during
larval stages appears to have negative effects
on the growth and survival of lobsters to stage
IV, V and VIII of growth. Bio-Mos® also shows
the potential to reduce pathogenic bacteria
abundant in feed thus producing a higher
quality feed less likely to impare survival during
early vulnerable lifestages.
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The causes of mortality were not analyzed in
detail. However, reduced mortality does suggest
enhanced disease resistance with Bio-Mos® at
20ppt. This could be due to improvements in
the immune response with Bio-Mos®, which
has been shown in other aquacultural and
agricultural studies.

Adverse effects on survival shown at 200ppt
appear contrary to this theory, however, may
be due to negative effects to the nutritional
value of Artemia rather than harmful effects
on the lobsters themselves. Therefore, Bio-
Mos®, in this case, is not having a detrimental
effect on the survival of lobster larvae but
merely slows development by some means. This
theory is supported by a reduction in mortality
numbers between stages V-VIII of growth for
those lobsters pre-fed a diet including Bio-
Mos® at 200ppt and also significantly reduced
growth rates to stage VIII. Such suppressed
development could potentially be attributed to

a lack in essential nutrients caused by high Bio-
Mos® supplementation.

S9DIY

Further research

The use of functional diets may be new in
aquaculture but shows the potential to produce
diets which satisfy not only basic nutritional
requirements but also extend beyond this

to improve disease resistance. Prospectively,
producing a diet with both the correct balance
of key nutrients and immuno-stimulation
properties, which could be species specific or for
widespread use.

Further information

The National Lobster Hatchery South Quay,
Padstow, Cornwall, PL28 8BL.

Tel: +44 (0)1841533877;

email: lobsters@hatchery.freeserve.co.uk;
web www.nationallobsterhatchery.co.uk
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NEWS FROM DEFRA

Managing shellfish beds

In March Defra hosted a meeting at which

a number of key shellfish stakeholders were
able to discuss whether improvements should
be made to the legislation supporting Several
and Regulating Orders (SROs), used for the
protection and management of shellfisheries.
Should changes be recommended Defra would
look to deliver these through the Marine Bill.

We would welcome your views on how the
process of granting, amending and revoking
SROs can be improved and these can be emailed
to annabel.stockwin@defra.gsi.gov.uk or sent in
writing to Annabel at Defra Marine and Fisheries
Directorate, Area 7E, 3-8 Whitehall Place,
London SW1A 2HH.

If changes are proposed we will, of course, carry
out more formal consultation.

The National Shellfish Strategy

The Seafish Industry Authority is leading work
on the National Shellfish Strategy for England
and their consultant Dr Colin Bannister, formally
of Cefas, reported good progress at the meeting
of the Inshore Fisheries Working Group in
March. The Strategy is due to be completed this
summer and will highlight the significant value
of shellfisheries in England and discuss their
management and development for the future.

SAVING SCOTTISH OYSTERS

A new information campaign to save Scotland’s
threatened native oysters was launched just
prior to last Christmas in Argyll by Scottish
Natural Heritage (SNH), Strathclyde Police, Argyll
and Bute Council and The Crown Estate. Leaflets
and posters were distributed throughout the
West coast of Scotland to urge people to watch
out for oyster poachers in the run-up to the
festive period, which is a peak season for oyster
consumption.

Christmas is in fact one of three peak times
for oyster consumption in Scotland, as well as
Valentines Day and the start of the season in
September. A further press release to promote
the campaign was issued on 14th February.
During these times consumption is up to three
times greater than at other times of the year.

Although the bulk of these sales are for farmed
oysters, unlawful gathering of native oysters
undoubtedly supplies these markets.

The native oyster once supported a prolific
fishery in several parts of Scotland, the most
famous being in the Firth of Forth, but there
are now only a few dwindling and isolated
populations left on the West coast.

In the 13th century the Firth of Forth native oyster
fishery covered over 129km? and was one of

the most commercially important in Scotland. At
peak production the fishery produced 30 million
oysters per year and the superior reputation of
the oysters was so widespread that they were
sold throughout Scotland, and exported to
England and the continent. Extreme pressure from
harvesting together with illegal poaching caused
the fishery to collapse by the 1870s and eventually
stopped entirely by 1920. Surveys of the Firth of
Forth in 1957 reported that the species was not
only commercially extinct but biologically extinct,
as not a single living oyster was found.

In the past over harvesting, diseases and
chemical pollution were all factors in the native
oyster’s decline, while today, the biggest threat
to their recovery is unlawful harvesting from sea
lochs. Collection of native oysters is unlawful
without consent from The Crown Estate.
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In an ironic twist of fate for the famed
aphrodisiac, populations have become so

small and isolated that they have difficulty in
synchronising spawning times, which means few
eggs are fertilised.

This information campaign aims to raise
awareness about the problem and encourage
people to help by reporting any unlawful
collection or other threats to the native oyster,
as well as helping to monitor populations by
reporting any sightings.

David Philip, Stewardship and Renewables Manager
at The Crown Estate said: “We are pleased to

be involved in this awareness raising programme
with our partners Argyll and Bute Council, SNH,
Association of Scottish Shellfish Growers and
Strathclyde Police. We see the scheme as vital in
ensuring the long-term future of Scotland’s native
oysters. The wide distribution and dissemination
of information on this UK Biodiversity Action
Species should ensure its protection and hopefully
restoration on the west coast.”

Superintendent Raymond Park, Argyll &

Bute Sub-Division of Strathclyde Police said:
“Strathclyde Police is pleased to have the
opportunity of co-operating with SNH and

the other partner agencies involved in this
campaign, with a view to reducing the threat
to the Native Oyster population in West

Argyll. For the campaign to be successful, it is
important that those outwith the immediate
natural heritage community should understand
the issues. That is why we will be making

the campaign literature available at the public
counters of many of our police stations. We
hope that the increased public awareness of
the plight of the Native Oyster and of the very
restricted circumstances in which it can lawfully
be taken from its habitat will reduce losses of
the species and increase incident reporting by
members of the public.”

Marina Curran-Colthart- Local Biodiversity
Officer for Argyll and Bute said: “Argyll & Bute is
renowned for having some of the best examples
of biodiversity in Britain. The native oyster is

just one of the many species under threat here
and this campaign will help people understand
its plight and become more perceptive when it
comes to enjoying them.”

The new leaflet and poster alerts people to the
decline of the native oyster and provides three
key opportunities for the public to help:

J Report collection of native oysters to the
Police

J Take care not to use anti-fouling paints
that contain the chemical tributyl tin (TBT) and
contact SEPA if you are concerned that the paint
is being used

o Report sightings of native oysters to your
local SNH office

native oysters

SCOTTISH
HATURAL
HE 3
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CONSENSUS

With the increasing demand for seafood in
Europe and the declining return from wild
fisheries, aquaculture is seen as the industry that
will meet this gap in the future. CONSENSUS

— a multi-stakeholder platform for sustainable
aquaculture in Europe — is an EU Sixth
Framework initiative funded under the Key
Action of Food Quality and Safety. It is driven
by major European stakeholders representing
consumer interests, aquaculture producers,
aquatic feed suppliers, environmental, animal
heath and welfare groups as well as from
various levels of legislative bodies in both the EU
and Member States.

An inaugural meeting was organized in
Oostende, Belgium late last year that allowed
stakeholders from 16 countries to present and
discuss their views on seafood consumption
and sustainable aquaculture development — a
first for any European food production sector.
A common goal is to promote excellence in
aquaculture for the benefit of the European
consumer.
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The main aim of CONSENSUS is to ensure

that sustainability becomes normal practice

in the aquaculture industry in terms of the
environment, social contribution and economic
success into the future.

The production of EU aquaculture continues to

rise steadily, representing more than 1.3 million
tons of fish and shellfish, worth more than €3
billion in 2004. Production is expected to outstrip
wild fisheries production within twenty years.

The contribution of aquaculture to the European
consumer, in the face of declining fisheries
landings, is increasingly important and it also
provides a valuable contribution to rural and coastal
economies throughout Europe. The European
Commission set out a Strategy for the Sustainable
Development of European Aquaculture in 2002
and, as a complement to this, the CONSENSUS
project has, as one of its key goals, to define clearly
the indices for sustainable aquaculture in Europe

Another major role of CONSENSUS is to
demonstrate to consumers the health benefits
of eating fish and shellfish grown in sustainable
conditions.

Participants at the inaugural CONSENSUS meeting in Oostende
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The participants at the meeting heard from
consumer groups and representatives of the
“Seafood Plus” Project [see Shellfish News 17,
May 2004 for more about this project] on the
nutritional aspects of seafood and the quality
of aquaculture products. The conclusions of
the meeting highlighted the beneficial effects
of PUFA (polyunsaturated fatty acids), trace
elements and vitamins contained in seafood
against heart disease and other cardio-vascular
complaints, as well as a wide range of other
medical conditions.

“New information from wide-ranging European
surveys shows that consumer perception of
the safety and quality of farmed fish is now
equal to that of fish caught in the wild” said
Alistair Lane, Executive Director of the European
Aquaculture Society (EAS), which is coordinating
CONSENSUS.

The next step of CONSENSUS s to take the
Workshop's conclusions forward for consultation
with the different elements of the aquaculture
profession, through the representative
professional Federations; these are the
Federation of European Aquaculture Producers
(FEAP), the European Mollusc Producers’
Association (EMPA) and the Federation of
European Feed Manufacturers (FEFAC). The goal
of this part of the project is to define clearly

the identifiable and measurable standards of
sustainable aquaculture.

“There is a very clear will on the part of the
European Aquaculture sector to move towards
new standards of excellence that will be of
evident benefit to the European consumer”
summarised John Godfrey of the European
Consumers’ Organisation (BEUC) who chairs the
Steering Committee of CONSENSUS.

FISH AND SHELLFISH SURVEYS PUBLISHED

Surveys of the levels of various contaminants in
fish, shellfish and fish oils have been published
by the Food Standards Agency.

The levels have been found to be low and the
Agency continues to advise that as part of a
healthy balanced diet the majority of people
should eat more fish. FSA advice is that people
should eat at least two portions of fish a week,
one of which should be oily. Fish and shellfish
are rich in protein and minerals, and oily fish is
rich in long-chain omega 3 fatty acids, which
reduce the risk of death from heart disease.

The surveys, which were carried out as part

of routine monitoring, show that, where
comparisons are possible, levels of contaminants
are similar to or have decreased since they were
previously measured.

Fish and shellfish were collected or harvested from
a range of locations around the UK and retail
samples were also taken. A range of contaminants
were analysed, including lead, mercury and
cadmium, organotins, which are present in sea
water from marine paints, and polycyclic aromatic
hydrocarbons (PAHs), which come from oil and
combustion processes. Some of these substances
can occur naturally at low levels, while others are
present as a result of environmental pollution.

Scientific experts from the Food and Agriculture
Organization/World Health Organization Joint
Expert Committee on Food Additives and the
European Food Safety Authority have considered
these contaminants and set guidelines (for all
except PAHSs) as to how much can be consumed
without posing a risk to consumer health.

In addition, the European Commission has

set legal limits for some contaminants in

food that take into account safety and other
considerations, such as measures that should

be taken by industry to reduce the levels.
Occasional consumption of products that slightly
exceed these limits would not be a concern for
health.

The results of the surveys have been considered
by the Agency, alongside data about
consumption levels, to estimate consumer
exposure. A summary of some of the major
findings is as follows:

Survey of cadmium, lead and mercury in
shellfish: Lead, mercury and cadmium can be
present at naturally low levels. They can also be
found at higher levels as a result of pollution
from industrial processes. Samples in the
survey included mussels, cockles, oysters, clams,
whelks, winkles, scallops and razor shells. Out
of the 125 samples in the survey, three mussel
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samples exceeded the legal limit for lead and
two scallop samples for cadmium. The samples
that exceeded the legal limit do not present a
health concern because even people who eat
well above average amounts of shellfish would
still be below the safety guidelines taking into
account the rest of the diet.

Survey of organotins in shellfish: Organotins can
be present in seawater mainly from previous use
in marine paints and can be taken up by fish
and shellfish. Samples included in the survey
were mussels, cockles, oysters, clams, winkles,
scallops and razor shells. Organotins were
detected in 50 shellfish out of 155 samples.

In 48 of these, this would contribute less

than 7% of the safety guideline for average
consumers. One sample of mussel and one of
oyster contained higher levels of organotins,
but exposure would still be less than half of the
safety guideline for average consumers.

Survey of arsenic in fish and shellfish: Arsenic is
present in the environment from natural sources,
such as rocks and sediments, and as a result

of human activities such as coal burning and
copper smelting. A range of shellfish, such as
oysters, mussels and clams, were analysed. All
samples had detectable levels of total arsenic.

Inorganic arsenic, which has the potential to
cause cancer, was detected in 68% of bulk fish
and shellfish samples and 100% of individual
shellfish samples. There is no regulatory limit for
arsenic in fish and shellfish. People’s estimated
maximum intake of inorganic arsenic would be
below 5% of the safety guideline set previously
by the World Health Organization, although the
guideline is due to be reviewed.

Survey of polycyclic aromatic hydrocarbons
(PAHS) in shellfish: PAHs come from oil and
combustion processes and only occur in raw
shellfish as a result of environmental pollution.
Samples of cockles, mussels, oysters, scallops
and one clam were included in the survey. Out
of 72 samples, all contained detectable levels
of benzo(a)pyrene and other PAHs. Mean levels
of PAHs are lower by between 40 and 80%
since a survey in 1995-6, although the sampling
locations are not identical. Some PAHs have the
potential to cause cancer and experts advise
that it is not possible to set a level that would
pose no risk. However, at the levels detected the
estimated intake of PAHs from the consumption
of shellfish and the rest of the diet is at a level
the World Health Organization considered to be
of low concern for human health.

SLOW FOOD FACT-FINDING MISSION ON RIVER FAL

Fishermen working on the historic River Fal
oyster fishery met representatives of the Slow
Food movement in January as part of a fact-
finding mission to learn why this historic and
traditional fishery needs to be preserved.

Fiona Richmond, executive director of

the recently set up Slow Food UK, Silvia
Monasterolo, Slow Food’s European praesidium
and Terre Madre co-ordinator, spent a day
gaining a first-hand insight into how the oysters
are harvested by traditional oyster sailing boats.

After spending some time on the water fishing
with Tim Vinnicombe, whose family have
worked these oyster beds for five generations,
they were taken up the river by oyster bailiff Paul
Ferris to watch the other harvesting method,
using haul-tow punts, at Turnaware Bar.

Clare Leverton, who runs the Port of Truro
Oyster Fishery Management Group on behalf of

the fishermen, said the visit would help to raise
awareness of the issues affecting the fishery
and the importance of this unique product.

“A partnership with Slow Food will raise the
international profile of the wonderful oysters
caught using traditional sailing and rowing
boats,” she said. “The fishermen wasted no
time in showing Fiona and Silvia some of the
issues facing the fishery, such as the slipper
limpet, which is a pest affecting the oysters and
needs to be eradicated.”

Fishing was followed by a visit to oyster
merchants Falmouth Bay Oysters, where the
visitors saw the special care taken to prepare and
present this top quality delicacy for customers
across England and the rest of Europe.

Fiona Richmond said: “The Fal oyster is an
exceptional product in terms of its taste,
quality, and environmentally sound methods of
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production, history and traditional links with
local culture. This is exactly the type of product
the Slow Food movement would like to protect
and support, and we look forward to working
with all the stakeholders to learn more and take
this forward.”

For further information please contact Clare
Leverton on 01872 270333 or email: admin@
swpesca.co.uk.

EUROPEANS PREFER SEAFOOD THAT IS ENVIRONMENTALLY
RESPONSIBLE

In the first-ever poll of European consumers,
supermarkets, chefs and restaurateurs on
attitudes toward seafood and the ocean, 79%
said that the environmental impact of seafood
is an important factor in their purchasing
decisions.

The study, commissioned by the Seafood
Choices Alliance in partnership with
Greenpeace, the Marine Conservation Society,
WWEF and the North Sea Foundation, reveals
that 86% of consumers would prefer to buy
seafood that is labelled as environmentally
responsible. Consumers say that reassurance is
more important than price, and 40% are willing
to pay 5-10% more for seafood identified as
eco-friendly, the study from the non-profit trade
association shows.

Conducted in the UK, Germany and Spain,

the study also found an emerging activism for
protecting the ocean through the choices that
seafood buyers make: 95% of consumers and

85% of seafood professionals say they want
more information about how to buy sustainable
seafood.

“These findings are very encouraging because
they show that when retailers and consumers
are given adequate information, they are quite
willing to alter their purchases in favour of
sustainable seafood,” said Bernadette Clarke,
Fisheries Officer at the Marine Conservation
Society.

“Consumers have the power to tell the fish
suppliers what they want — and this study shows
that they want nothing less than sustainable
seafood,” said Katherine Short, Fisheries Officer
for WWF’s Global Marine Programme.

“This research shows that European consumers,
chefs and retailers want tools available to them
in order to make better seafood choices,” says
Esther Luiten, project leader for sustainable
seafood at the North Sea Foundation.

STARFISH SLIME

Starfish slime may seem an unlikely raw product
for a high growth company, but whilst most
new biotech companies have a long period of
research and development before they are ready
to market, the active component of this mucus
is already proving a secure income stream for
GlycoMar Ltd.

Dr Charlie Bavington, managing director of
GlycoMar explained: “As unprepossessing as
this substance might sound, we collect it from
the animals in order to extract the patented
compounds it contains.

“The resulting product is then supplied under
licence to Rhinopharma Ltd, a Canadian
company that is developing drugs to combat

respiratory diseases and allergies such as hay
fever. It's not quite liquid gold, but having a
quick and clear sales path has been crucial to
GlycoMar’s formation and early development.”

GlycoMar Ltd is based at the European Centre
for Marine Biotechnology (ECMB) near Oban,
Argyll, which is a subsidiary of the Scottish
Association for Marine Science. ECMB provided
the initial capital and support for GlycoMar.

GlycoMar, which means ‘sweet sea’, was
specifically formed in February of this year to
exploit the potential of sugars derived from
marine invertebrates. Such carbohydrates

— which are common to all animals, and
collectively studied within the field of
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glycobiology — are fundamental to how cells
recognise each other and interact. They are
known to play a central role in many diseases
including cancer, inflammation and infection.
GlycoMar’s niche is perceived to be early stage
drug discovery and replacement of a number of
health products that are currently supplied from
mammals.

The company received a business start-up grant
of £4,500 and a development grant of £17,900
from Argyll and the Islands Enterprise (AIE).

THE CROWN ESTATE REVIEW FISH FARM RENTS

The Crown Estate has initiated a review of the
way it charges fish and shellfish farmers around
the coast of Scotland, in a move welcomed by
industry representatives.

The Crown Estate owns the seabed out to

the 12 nautical mile limit and charges fish and
shellfish farmers who want to anchor their
cages, long lines or other equipment in the UK’s
coastal waters, just as a landowner charges a
farmer rent for the use of their fields.

But the current system for charging, based

on future projections of production levels, is
undoubtedly complex and hard-to-follow. Now
The Crown Estate is to use the opportunity
presented by a planned review in 2008 to find a
simpler and more transparent charging system.

The Deputy Minister for Environment and

Rural Development Rhona Brankin MSP said:

“I welcome this Crown Estate initiative. It is
sensible to simplify this complex system through
a full review, especially given the commitment
by the Crown Estate of no rental increase for 3
years.”

The review will be conducted by a team of
independent experts, and has been welcomed
by a cross-section of industry representatives.
David Sandison of Shetland Aquaculture said:
“The industry has campaigned long and hard
to the Crown Estate Commissioners for a
review of charging methods and rent levels, so
we welcome a truly independent panel being
established to conduct a top to bottom review.

“We also appreciate the recognition and
commitment by The Crown Estate to work
towards a long term solution to one of the
issues affecting the future competitiveness of
the sector. It is essential that we can retain a
viable and sustainable future for an industry

that is central to many of the more remote and
peripheral areas of Scotland.”

Alan Anderson of Western Isles Aquaculture
Association welcomed the initiative too, saying:
"I hope that all the other regulators will follow
The Crown Estate by taking a similar approach
to reduce the regulative and legislative burden
on the Scottish aquaculture industry. Such
actions are essential if the Scottish industry is to
be competitive within the global marketplace.”

Backing for the initiative has come from the
shellfish sector. There is a growing Scottish
shellfish industry, worth an estimated £10m
annually. The Association of Scottish Shellfish
Growers supports the move. “Although the
regular rent review for the shellfish sector is not
due until 2010, the ASSG welcomes this early
re-assessment of the system and the level of
rental charges. Recognition of the need to make
adjustments to rents, in order to support the
long term economic sustainability of the shellfish
cultivation industry in these times of rapidly
rising costs, is to be commended”, observed
Doug McLeod, Chairman of the ASSG.

Ruth Henderson, chief executive of Seafood
Shetland, incorporating Shetland Fish Processors
and Shellfish growers, said: “Shetland’s shellfish
farmers operate entirely in rural locations.
Shellfish production in the area is providing
long-term employment; sustainable, high-quality
food production, and support for local ancillary
industries, in areas where the local economy

is often fragile. Shellfish farmers in Shetland
welcome the decision to review the charges
levied upon them by the Crown Estate.”

Frank Parrish, The Crown Estate’s Marine Estate
Director added: “We want to do everything we
can to help the aquaculture industry in Scotland
grow and prosper.”
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The team of independent experts has been
appointed. The group includes former Marine
Harvest Scotland boss David Windmill, Stephen
Pollock, Head of Valuation at chartered
surveyors James Barr and Alan Christie of Ernst
and Young.

As Frank Parrish explained: “Aquaculture has
changed significantly over the years and we

hope the expert panel will find a simple and
understandable method for charging.

“We have worked with the industry to select
an impressive group of people at the top of
their field. Over the coming months they will
be looking at past and current economics and
prospects for the future in order to develop
alternative charging systems. | am confident
they will produce a solution that better meets
modern needs.”

SOLWAY COCKLE FISHERY

The Scottish side of the Solway cockle fishery re-
opened in March for the first time in four years
to more than 100 fishermen who hold licenses.

A new management system overseen by the
Solway Shellfish Management Association
(SSMA) is now in place.

Fisheries Minister Ross Finnie urged fishermen
to act responsibly in working with enforcement
agencies in the area:

“The healthy cockle beds are an important asset
for fishermen and local communities but they
must be managed in a sustainable and safe
manner. | believe that the Solway Regulating
Order is the best way of doing this.

“There should however be no doubt that the
Solway Cockle Fishery is only open to those
who have obtained a licence from the SSMA.
All enforcement agencies involved will work
to ensure that anyone found fishing illegally is
prosecuted.

“The Solway Firth Regulating Order would
not be in place were it not for the efforts

and support of the SSMA. | am grateful for
their efforts and those of partners in Scottish
Enterprise Dumfries and Galloway, Dumfries
and Galloway Council, Dumfries and Galloway
Constabulary and the Health and Safety
Executive”

The Solway Firth Regulated Fishery (Scotland)
Order 2006 (SI 2206 No 57) (the Solway
Regulating Order) and the Inshore Fishing
(Prohibition of Fishing for Cockles) (Scotland)
Order 2006, which effectively lifted the
restrictions which were in place to allow those
with a Regulating Order licence to fish, came
into force on 13 March 2006.

Under the Regulating Order 100 licences have
been issued to hand gatherers, six licences have
been issued for vessel fishing and one tractor
dredging licence has been issued on a trial basis.

PUBLIC INQUIRY ON INSHORE FISHERIES PROPOSALS

An independent inquiry to examine proposals
for the management of shellfish fisheries in the
Highlands was announced last November.

The inquiry will consider objections to the
proposed Highland Regulating Order.

Fisheries Minister Ross Finnie said: “I know that
plans for a Highland Regulating Order have
prompted considerable debate, both in the
Highlands and beyond.

“I am keen to resolve the question of whether
the proposals are the best way to manage and
develop this vital element of the Highlands’
environment and economy.

“A number of relevant objections to the scheme
have been received and, as required by the Sea
Fisheries (Shellfish) Act 1967, | will be appointing
an inspector to make an inquiry into the subject
matter of the proposed Order”.
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Regulating Orders are made by Scottish
Ministers under the Sea Fisheries (Shellfish) Act
1967 and permit a grantee to maintain and
regulate a fishery in the designated area. The
applicant follows a statutory process, which
includes a period for objections to be raised.
Should objections be received that are “neither
frivolous nor irrelevant”, Ministers are required
under Schedule 1 of the Act “to appoint some
fit person to act as inspector to make an inquiry
concerning the proposed order”.

The Highland Shellfish Management
Organisation’s (HSMO) proposed Highland

Regulating Order aims to improve management
of a variety of shellfish - including scallops,
crabs and lobsters - around the area’s coastline.
Shellfisheries play an important role in the
Highlands economy, for example by providing
employment for around 1500 fishermen.

The Highland Shellfish Management
Organisation is promoting the proposed Order,
consultation on which took place during late
2004.

EXOTIC CRAB POISED FOR WIDESPREAD UK INVASION

The Chinese mitten crab, brought to Britain
during the last century in ships’ ballast water,

is spreading at an alarming rate and could
cause devastating environmental problems if
populations are not monitored and controlled, a
new study shows.

The study details how the UK colonisation of
mitten crabs has increased on a large scale

in recent years. Scientists from the University
of Newcastle upon Tyne carried out the first
comprehensive modelling of the crab’s migration
through Europe and the UK. They compared
the two and found the pattern of the crabs’
ongoing invasion of the UK is similar to the
population expansion in Europe earlier in the
last century when the Continent experienced a
major outbreak.

The study authors predict that the mitten crab

- 5o called because its claws are coated with
small clumps of dark brown fur, or mittens - has
the potential to establish itself in all major UK
estuaries in several years time.

Mitten crabs are unwelcome because they prey
on protected UK native species such as the
white-clawed crayfish and salmon eggs and fry.
They also settle in river banks, burrowing into
them and riddling them with bore holes up to
half a metre long, which may eventually cause
the bank to collapse.

The Newcastle University study, published

in the academic journal Biological Invasions,
recommends that a nationwide monitoring
and trapping system for the crab should be

The Chinese Mitten Crab
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introduced before it is too late to control the
population.

Chinese mitten crabs are already present in
some of our waterways, including the Thames,
Humber and Tyne rivers and parts of the North
Sea and Channel coasts. Recently it has been
spreading at a very fast rate. From 1997-1999
the spread along the coast was 448km per year
- nearly six times the average spread of 78km
per year from 1976-1999. In rivers, the increased
spread from 1995-1998 was 49km per year,
around three times the average spread of 16km
per year from 1973-1998.

The UK spread was most marked along the east
coast northwards to the River Tyne and on the
south coast westwards to the River Teign.

Dr Matt Bentley, one of the research team, said:
“The pattern of the spread in the UK since the
1970s mirrors the spread in mainland Europe
and in the Baltic region which experienced a
major outbreak. This is a fairly good indication
that the UK is set for a similar situation.”

Mitten crabs can be found in the sea or rivers
because they are catadromous - meaning they
mainly live in freshwater but must migrate to
the sea to breed. Their potential for widespread
colonisation is increased by the fact they can
cross dry land and can migrate up to 1,000km
while growing to adult size.

A decrease in river pollution and a prolonged
period of drought in the late 1980s - which
together improved habitat conditions for mitten

crabs - are potential reasons for the recent
population rise.

Dr Bentley, of Newcastle University’s School

of Marine Science and Technology added:

“This study demonstrates the importance of a
monitoring programme for the mitten crab, even
if its appearance is just a rare occurrence in an
estuary. Records demonstrate the crab’s ability
to rapidly expand once the local population
reaches a critical density and or conditions
become favourable.

“With most invasive species, such as the grey
squirrel, the problem is not recognised until

it is too late to do anything and you can not
eliminate it without taking drastic environmental
measures.

“This study shows there is a need for a
monitoring system for the mitten crab which
could help manage the spread at an early

stage. Low cost options could include a public
awareness campaign where anglers and other
users of rivers and the coastline are encouraged
to report sightings of crabs. Measures which

are currently used to monitor fish in our rivers,
such as the electrical fish counters, could also be
adapted to include monitoring of mitten crabs.”

The research team also included Professor

Tony Clare and Dr Steve Rushton at Newcastle
University and Dr Leif-Matthias Herborg,
formerly of Newcastle University and now at the
University of Windsor (Ontario, Canada).

M &S HONOURED FOR CONTRIBUTION TO
UK AQUACULTURE INDUSTRY

UK retailer Marks and Spencer was honoured

for its contribution to the aquaculture industry
at a prestigious awards ceremony in March of
this year.

The company was presented with the inaugural
Fish Farmer magazine ‘Fit for the Future’ award

at the Aquaculture Today 2006 gala dinner, held
at the Sheraton Grand Hotel in Edinburgh. The
award, which recognises outstanding achievement
and innovation in aguaculture, was judged by a
panel of industry experts including Bob Kennedy,
Senior Editor of Fish Farmer magazine.

Commenting on the award, Mr Kennedy said:
“The winners' shortlist demonstrates the diverse
and innovative nature of today’s industry.

Marks & Spencer have made a tremendous
contribution to the UK aquaculture industry, and
have in fact worked closely with several of our
nominees, and it was only right and fitting that
they be the first recipient of this award.”

The winners' shortlist consisted of (in no
particular order):

o Karol Rzepkowski and Laurent Viguie of
Johnson Seafarms for pioneering development
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] Walter Speirs of the Scottish Shellfish
Marketing Group for helping to promote growth
of the mussel industry

J The SMILE project for addressing
environmentally sustainable aquaculture by
using an integrated ecosystem approach

J Stirling Institute of Aquaculture for RAFOA
- Research Into Alternatives To Fish Qils In
Aquaculture

. Marks & Spencer for co-operation

with the aquaculture industry in research &
development covering a number of farmed
species

J Young's Bluecrest Seafood Ltd for
commercial commitment to the future of
seafood and raising the profile of aquaculture
produce through effective promotion

. National Lobster Hatchery, Padstow, for its
innovative re-stocking project, funded through
various initiatives

J Loch Fyne Oysters for promoting
consumption of luxury aquaculture products.

The National Lobster Hatchery had previously
been presented with a Seafish ‘Pride in Seafood’
award for its “outstanding” contribution to the
UK seafood industry.

ENVIRONMENT AGENCY ADVICE ONLINE

The Environment Agency are highlighting

how small and medium enterprises (SMEs)

can gain economically as well as increase their
environmental awareness through following
guidance offered by the NetRegs website.
NetRegs is an online information resource

that provides SMEs with clear and concise
information on how to comply with green
regulations and provides advice on good
environmental practice. The NetRegs website is
free to use and there is no obligation to register
- visitors can remain completely anonymous.

Small businesses that do register can receive
free email updates about environmental issues
affecting them and links to further information

and advice. The e-alerts can be personalised to
provide information relating to the food and
drink sector, such as changes to the rules on
hazardous waste or adjustments to the Animal
By-Products Regulations, as well as more
general environmental updates on subjects
including water and air emissions.

By ensuring they comply with environmental
legislation, smaller manufacturers can avoid

the risk of prosecution and reap significant
commercial benefits in terms of cost savings and
improved customer relations. To register for the
e-alert service or for more information on the
environmental legislation affecting the seafood
sector, visit www.netregs.gov.uk.

NEWS FROM LANTRA

Experience counts for mature learners!

A new initiative that aims to help mature
workers develop and improve their employability
skills has been launched in Scotland. ‘Experience
Counts’ has been set up in partnership with

the Skills for Business Network in Scotland

and recognises the increasingly significant role
that people aged over 50 play in the country’s
workforce. Learners are being offered free
training in areas such as communication,
information technology, team working and
customer care. Lantra were one of three

Sector Skills Councils who successfully piloted
the scheme and now look forward to further
recruitment. Workers from the Aquaculture
industry who are age 50+ are urged to contact

Lantra Scotland to take advantage of this great
opportunity. Call today on 01738 553311 or e-
mail lantra.scotland@lantra.co.uk

New Industry Partnership Manager for
Aquaculture

Liz Paul is the new Industry Partnership Manager
for Agquaculture. Liz has been showcasing the
Sector Skills Agreement Stages 1-3 consultation
document (see below) to employers and other
key stakeholders from the aquaculture industry
and has enjoyed a good response: “Reactions

to the SSA so far have been very positive and
encouraging. Lantra’s relationship with the
industry is vital to our work.” Said Liz, who

is also the Regional Partnership Manager
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for Highlands and Islands area, where her
development work has been highly commended.
Contact Liz on 01738 553311 or e-mail liz.paul@
lantra.co.uk

Raising skills... growing businesses

Stages 1 to 3 of the environmental and land
based Sector Skills Agreement (SSA) are now
complete. The consultation document for the
Aquaculture industry is available for comment
and feedback on Lantra’s website at
http://www.lantra.co.uk/SSAreports.asp.

Stages 1-3 involved research into current and
future issues affecting Aquaculture businesses.
The research, a combination of focus groups,
one to one interviews, desk research and
telephone interviews, assessed the current and
future skills (@and training) needs of businesses.
Current provision of training and education
was also thoroughly investigated in order to

determine whether or not it meets the real
needs of employers. The SSA is made between
businesses and governments, funding agencies
and partners. It will give employers more
influence on skills policies and funding to
ensure a sustainable workforce for the future.
Throughout the first half of 2006, Lantra will
be negotiating with governments and partners
to secure commitment to making the changes
needed, as well as gaining further support
from employers working in land-based and
environmental industries. To contribute your
views or for additional information, please e-mail
ssa@lantra.co.uk or telephone 02476 858 411.

“The Sector Skills Agreement provides a

vital opportunity for the industry to have its
views acknowledged - leading to a better
understanding of the industry and optimising
business success,” said Doug MclLeod, Chair of
the Aquaculture Industry Group.

NEW ONLINE COASTAL ATLAS

A new online atlas was launched at the Coastal
Futures 2006 conference in January. The ‘Coastal
and Marine Resource Atlas’ will replace outdated
hard copy maps of the UK's coastline with
constantly updated marine data intended as a
one stop shop for planning how the UK protects
the environment in cases of oil spills at sea.

The atlas contains environmental and

other resource datasets covering the Great
Britain coastline and marine areas of the UK
Continental Shelf. It is designed as a living web-
based tool providing greater access to a wide
range of information on coastal and marine
resources and will aid both government and
industry to better manage coastal resources and
the seas around the UK coast.

The atlas is the result of a two year project funded
by UK private and public sector organisations led

by the Maritime and Coastguard Agency (MCA)
and Defra along with other government agencies.
The atlas is hosted by MAGIC, a web-based
interactive mapping site, which draws together
information on key environmental schemes and
designations in one place.

This will be an important tool for improving how
the UK plans to manage the precious natural
coastal and marine resources in times of marine
emergencies but in the event of actual spills
expert advice will always be sought. The project
has been undertaken using both private and
public sector funding working together and
sharing information.

For further information: www.magic.gov.uk/
camra.html.

OYSTER BONANZA AT CHRISTMAS

Last Christmas brought an oyster bonanza to
Scotland’s shellfish farmers. Sales of oysters
normally run at around six tonnes a month, but
during December, Scottish Shellfish Marketing
Group (SSMG) farmers received orders for 24
tonnes of oysters to be shucked and slurped

at Christmas parties throughout the UK and,
surprisingly, Switzerland. All of SSMG's oyster
output goes to supermarkets and wholesalers
in the UK, and one supermarket chain in
Switzerland.
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Scottish oysters have one major advantage over ~ operation. Unlike turkeys, which can be

their overseas competition — they are always prepared weeks in advance and kept chilled,

in season. The Pacific Oyster spat is grown in Scottish Oysters have to be extremely fresh
waters along the West Coast of Scotland that —and everyone wants to eat them on December
never rise above 18 degrees Celsius - ensuring 25th! We" were working flat out to supply
constant fresh growing conditions all year Britain and Switzerland with the Christmas treat
round. that is festive food with real luxury — superb

Scottish oysters.”
Says SSMG Managing Director Donny Gillies:
“Qyster farming at Christmas is like a military
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SEAFISH

Composting whelk waste

Due to increasing environmental controls

and restrictions on the disposal of animal by-
products, the seafood industry is in urgent need
of alternative ways of disposing of their seafood
waste.

Trials in 2003 showed that composting is one
suitable process for treating different types

of seafood waste and since then, Seafish has
carried out a number of commercial-scale trials
with composting companies.

One recent set of trials, commissioned in 2005
in north-west England, assessed the suitability
of commercial-scale composting for the
disposal of cooked whelk waste. AM Seafoods
of Fleetwood provided the cooked whelk
waste and TEG Environmental carried out the
composting, using their commercial facility near
Preston.

The compost was analysed to see whether

it was safe and suitable to use in land-based
applications. The whelk compost was found to
be a good material for use as a fertiliser or soil
improver although the compost was not suitable
for direct use as a growing medium as the
nutrient levels were too high.

Seafood businesses that want to send their
waste for treatment at a site will have to pay a
gate fee. This fee varies according to the type,
quantity and difficulty of the waste and it is
estimated at around £40-60 per tonne.

Alternatively, companies can establish a
composting facility themselves or in partnership
with other businesses. The economics and
viability of composting vary significantly
depending on factors such as plant size and gate
fees for receiving other materials. Therefore,
costs will vary depending on the nature of the
operation.

For further information contact Seafish fish
technologist, Michaela Archer on 01482 327
837 or email web_fish_waste@seafish.co.uk

Crustacea datasheets

The Seafish Inshore Group and Seafood Scotland
are producing helpful guidance for the seafood
industry on storing and handling live crustacea
to help businesses comply with the law and
achieve high standards of operation.

The guide encourages practices that ensure
product quality and efficient use of resources for
crabs, lobster and shrimps. Arranged into three
parts, the first section describes legislation, for
example food safety and animal health and
welfare, that businesses need to be aware of
when handling live product.

N

10 GOLDEN RULES

to look after your crustacea stock:

SEAFISH

I. Cool the stock (4-8°C) and keep it cool.
2. Keep them in the dark.

3. Keep them in fresh, good quality seawater and
exchange it regularly.

4. If you cannot put the crustacea into seawater, keep
them cool and damp.

5. Handle gently; do not throw or drop them. Do not
damage the shell.

6. Grade carefully - remove undersized, weak,
diseased or injured specimens.

7. Keep the stock free from contamination.

8. Prepare the stock for onward transport; stop
feeding them and cool them.

9. Return poor quality specimens to the sea - do not
try to sell them.

10. Beware of the 'domino effect' - one mistake, one
excessive stress, one death in a packed container
and the survival rate falls away.

euroPeaN comvuniTY [
Financial Instrument for IR
Fisheries Guidance
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Crustacea need careful handling

The other two sections provide information on
ensuring high quality of product. These detail
how to look after live crustacea to maintain
quality and minimise mortality. The first of these
two sections General guidance gives advice that
applies to all species of crustacea.

The other section Species in detail complements
the general guidance in that it provides advice
specific to the following species; Brown crab,
Spider crab, Velvet crab, Lobster and Crayfish,
Nephrops, Squat lobsters and Common prawn.

Seafish are making the guide available in

three formats — waterproof single sided data
sheets that are suitable for fishing vessels and
commercial environments, a large manual that is
mainly for reference and offers more detail than
the sheets, and a CD. The CD will contain all the
detailed information and the summary sheets.

Presently, two datasheets are available. The Ten
Golden Rules, describes the main principles or
rules for handling live crustacea, and the General
crustacea guidance, which provides additional
information on legislation and water quality.

For more information contact: Marcus Jacklin,
inshore advisor with the Inshore Group Tel:
01482 327837 email: m_jacklin@seafish.co.uk

Scotland Nehprops survey

Seafish is currently conducting a detailed survey
of the west of Scotland Nephrops sector. The
survey is being carried out not only to assess
fishermen’s views on the various issues affecting
the west of Scotland Nephrops industry, but

to gauge the scale, nature and impact of these

issues, and to present a summary of fishermen'’s
ideas for possible solutions.

Robert Stevenson, chief executive of the West of
Scotland Fish Producers’ Organisation, said: “It
is extremely important that fishermen involved
in the Nephrops sector in the west coast of
Scotland take part in this study. Without their
input it will be much harder to resolve the issues
faced by the industry. | would encourage all
fishermen to take part in this important study”

This study will look at management objectives
for the fishery, the sustainability of the fishery,
how to maximise catch value, and local fisheries
management measures. This work will provide
valuable information to fishermen’s associations
and other representative bodies, such as the
West of Four Fisheries Management Group
(WOFFMG@), and the proposed network of
Inshore Fisheries Groups (IFG's) currently being
established in Scotland. Improving the quality of
information available to such groups will assist in
developing future inshore fishery management
recommendations.

The study will target all vessel owners/skippers
fishing Nephrops in the area from Duncansby
Head in the north, to the Mull of Galloway in the
south (including Orkney and the Western Isles).

The Economics Team at Seafish, who are
conducting the study, are contracted by the
WOFFMG, with funding provided by Highland
Marine Resources & Communities Scheme
(HiMaRCS), The Scottish Executive and Seafish.

The success of this survey depends on as many
Nephrops vessel owners taking part as possible.
Seafish acknowledges that the data collected on
the survey form is confidential in nature and may
constitute commercially sensitive information.
The data collected will be used for Seafish’s own
economic research and assessment purposes
and will not be revealed or disclosed to any third
party. However, this data may be analysed and
published along with other data from the same
survey, but will be anonymous.

Seafish Inshore Group host Shellfisheries
workshop

A workshop covering a wide range of issues
relevant to shellfisheries along the east coast of
England took place in Bridington recently.
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Hosted by Seafish, and attended by up to to 40
shellfish industry representatives, the workshop
included presentations on environmental

issues and responsible fishing, fuel efficiency
and vessel design. Attendees also had the
opportunity to discuss their individual needs
with Seafish staff.

Industry representatives played a major part in
setting the agenda for the workshop by working
closely with Group Training Associations and
Regional Development Agencies to give their
views on what they would like covered in the
workshop, ensuring its relevance and benefit to
industry.

Plans are in place to hold more events in other
parts of the country over the next few months.
For more information, please contact Marcus
Jacklin, Seafish inshore advisor on 01482
327837 or email: m_jacklin@seafish.co.uk.

Seafood Awards

Following the success of the first ever Seafood
Awards in March 2005, Seafish is delighted to
announce it will once again be playing a central
role in encouraging enterprise and innovation
across all sectors of the seafood industry in the
UK by hosting the Seafood Awards 2007 next
March.

Set up to raise industry standards and to reward
and recognise best practice, the awards are
aimed at bringing together different sectors of
industry. There are award categories covering

all sectors of the industry, from catching to
processing, foodservice to retail, and nomination
brochures will be available later this year. To find
out more, contact Anne Kennedy on 0131 524
8658 (a_kennedy@seafish.co.uk)
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SHELLFISH ASSOCIATION OF GREAT BRITAIN (SAGB)

Shellfish Association Cautions Members
on Depuration

In early February this year the Shellfish Association
became concerned by widespread reports in the
press of large outbreaks of the ‘winter vomiting’
bug in many schools and hospitals across the
country. It was also a period of cold weather,
when water temperatures had dropped lower
than they have been for many years.

The outbreaks, caused by norovirus, were

not related to shellfish, but had potential to
infect shellfish and if this happened, to spread
infection by this route. The weather up to early
February had been dry, so it was expected
that few storm overflows would have been
operating, but there was concern that any
sudden change to wet conditions could have
risked contamination of shellfish beds.

The Association wrote to its members who
operate purification tanks advising them to
prolong depuration time as long as practical
beyond the statutory 42 hours and to raise the
temperature of the water a few degrees above
the minimum, suggesting 12°C for most species
and 10°C for mussels.

Whilst there is little experimental evidence that 2
days depuration will remove anything more than
a fraction of norovirus loading from bivalves,
the Association believes the epidemiological
evidence is that when done properly at
temperatures that permit the shellfish to be
active without being stressed, it is effective in
minimising viral risks.

Evidence for this view came a few years ago
when norovirus outbreaks, instead of being a
predominantly winter problem, actually peaked
during a summer. Again, this was not related

to shellfish. Following those events, there was

no suggestion from reported outbreak data

that shellfish had begun to cause problems, so

it appeared that during summer time at least,
the combination of treatments now in place

to prevent contaminated shellfish reaching

the market are effective. The main shellfish
producing estuaries have now benefited from big
improvements in sewage treatment works and
with effective universal depuration in place (SAGB

advises all operators to purify their shellfish,
irrespective of A or B classification) it appears that
the risks have been greatly reduced.

It is acknowledged that minor ailments such

as norovirus are frequently not recorded when
they affect small numbers of people and it is
the large outbreaks, often in institutions that
do get reported. In the USA, John Painter of
the Centers for Disease Control and Prevention
reported in December that they estimate that for
each case reported there are 38 people infected
in the population at large. Experimental data

so far does not confirm the view that standard
depuration will greatly reduce viral risks, though
the original aim of two day depuration was

to allow some time beyond that needed for
bacterial depuration in order to deal with light
viral loading.

On the Continent, depuration is usually much
shorter, from 5 to 24 hours, aimed specifically
at meeting the bacterial end-product standard
criteria and there is no doubt that such shellfish
do from time to time cause problems from
norovirus. The European Commission is eager

to take steps to improve the viral safety of
molluscan shellfish. SAGB believes that it is vital
that the evidence from UK practice is recognised
and that in practice the UK system does already
largely overcome virus problems. There is a need
for more research on water temperatures, as the
current minima may be too low.

Getting the message of the effectiveness of UK
practice to the Commission will not be easy,

as 42 hour depuration is likely to be resisted

in Europe because it will be difficult for many
large operators, but SAGB believes that the UK’s
success in largely defeating viral health risks
must be recognised and put into wider practice.
Shellfish are an important part of a healthy

diet and it is essential that the public have full
confidence in consuming them.

Further information

The Shellfish Association of Great Britain,
Fishmonger’s Hall, London Bridge, London, EC4R
9EL (Tel. 020 7283 8305) (Fax. 020 7929 1389)
(email: SAGB@shellfish.org.uk)
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ASSOCIATION OF SCOTTISH SHELLFISH GROWERS (ASSG)

Water quality

Since the 2005 draft Harvesting Area
classifications, characterised by a swingeing
downgrading of almost 50% of Scottish sites,
the ASSG, supported and endorsed by others,
such as The Crown Estate, Seafish and HIE,

has been working steadily to raise the profile
of the water quality issue with the Scottish
Executive (Ministers and officials), MSPs, SEPA,
FRS, Scottish Water and the Local Authorities.

| believe that we are achieving a measure of
success in pressing the issue through the deep
undergrowth of bureaucracy, which will lead to
improved progress on minimisation of pollution
of our growing waters.

A brace of research projects on water quality
issues have been funded to investigate the
perceived decline in west coast water quality,
seeking an explanation for some poor E.coli
results, while representations to SEERAD, SEPA
and SW appear to be making some progress

in recognition of the need to upgrade water
treatment capabilities. However, there is every
sign that this is an issue that will continue to
haunt us for a long time to come, and continued
pressure on the ‘Competent Authority’ (SEPA in
this case) will be essential.

However these discussions and representations
take time, and it must be accepted that this is

a never-ending process of fighting our corner
—in addition, the ASSG is involved in all the
on-going debates concerning implementation
of EU Directives (Water Framework, new Food
Hygiene, Strategic Environmental Assessment,
etc, etc), all of which are long term processes of
representation. There is no doubt that patience
and tenacity are major requirements for anyone
involved in aguaculture representation activities!!

Biotoxins

Biotoxin issues continued to concern members
during 2005, and indeed shellfish growers
elsewhere in the EU — Galician scallop and
mussel producers have been largely closed for
much of 2005 due to biotoxins, and it was a
bad year for Irish growers too. In the opening
months of 2006 there appears to be some
credible movement in the process of weaning

regulators away from the mouse bioassay

(MBA) and onto chemical testing methods,
including a proposal to recognise the recently
approved (by the AOAC) HPLC-based ‘Lawrence
Method’ for PSP as the Reference Method
alongside the MBA. This proposal is under active
debate within Europe, and potentially could be
implemented by mid-2007. So after 50 years,
some positive action on this front!

On the other hand, there are some negatives,
with rumblings from DG Sanco about halving
the regulatory limit for DSP (OA, DTX and

PTX) from 160 ug/Kg OA equivalent to 80 ug/
Kg, while the UK Committee on Toxicity has
concluded that the PSP limit should be reduced
from 800ug/Kg to 200 ug/Kg. The ASSG will
oppose such moves, claiming no justification
on a risk assessed basis, and press for extensive
consultation before any downward move in
regulatory limits.

The impact of the new food hygiene legislation
concerning biotoxins, implemented from 1
January 2006, will be largely felt by the scallop
capture sector (especially divers and dredgers),
while it will generally continue as ‘Business As
Usual’ for aquaculture sites, albeit with a greater
emphasis on producer responsibility — so more
End Product Tests please!

Annual Conference and Code of Good
Practice

The ASSG Annual International Conference

in October 2005, themed on ‘Sustainability’,
appears to have continued the ‘trend’ to ‘better’,
as evidenced by growers’ positive reactions, both
verbally and written. The speakers focussed on
issues close to growers' interests, from Kevin
Voisin detailing post-harvesting processing (taking
time off from recuperating from Hurricane
Katrina's impact on the family business in New
Orleans), to Bruce Samson giving insights into
the development of the New Zealand mussel
cultivation sector). And many, many more!! An
impressive event, which | think rewarded — in
some fashion — everyone who attended.

One particularly significant element of the
Conference was the launch of the ‘ASSG Code
of Good Practice’, a document (hard copy and
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electronic) which was distributed to all attendees
and will be distributed to all ASSG members.
This is an effort to maintain our ‘environmentally
benign’ credentials, and keep us up to date

with aquaculture industry developments — if we
wish to be taken seriously as a sector, and as a
representative trade association, then we have
to have policies and documents such as these.

The next question is whether we take this ‘Code
of Good Practice’ platform as a basis for some
form of quality audit, some form of branding for
our shellfish products — for those who sign up
to its precepts and principles. This year's AGM
will continue to focus on these issues, when the
costs and benefits associated with the possible
implementation of a quality audit/ branding
exercise based on the "ASSG Code of Good
Practice” will be addressed.

Environmental aspects

The latest possible threat for our activities is
seen by some as the move by the Scottish
Executive, via SNH, to create a ‘Coastal and
Marine National Park’. An instinctive reaction
is to see such a development as a threat to
shellfish cultivation, as we, like other ‘normal’
coastal activities, are likely to be perceived as
having a significant environmental impact,

an impact not desirable in a ‘National Park’. |
trust that we will be able to ensure that any
constraints resulting from the emergence of
a Marine National Park will be minimised for
shellfish cultivation, another area of activity for
your Association during 2006!

Historically the parameters of restrictions on

our activities have generally been recognised as
having rational drivers, originally based in public
health, rather than conservation issues, so the
political driver for the CMNP is a new playing
field for us. Indeed, the usual drivers for policies
on shellfish related matters are science-based,
reflecting scientific issues relating to public
health, the environment or the impact of our
activities on the sea, the coast or our neighbours
(or the impact of our neighbours on us!). This
relationship is acknowledged in the fact that the
major theme of this year’s ASSG International
Conference (diary date - 26th & 27th October
2006) will be the interaction between science
and regulation of the shellfish cultivation
industry (microbiology, biotoxins and emerging
issues such as ballast water transfers, vibrio

and chemical contamination). Such scientific
drivers can be rationally debated, in contrast
to emotive, subjective, political and personality
driven agendas which we appear to facing
increasingly as we enter the 21st Century.

The ASSG is always striving to ensure that the
views of the Scottish shellfish cultivation sector
enjoy an input at the wider arena and one
dimension that we are actively participating

in at the moment is via an EC funded project
named '‘CONSENSUS’, which aims to identify
and promote improvements in sustainable
aquacultural practices (including commercial
sustainability, see Announcements, in this issue
of Shellfish News, for more information on
Consensus).

Another theme that continues to grind away

in the background is the issue of certification

of cultivated shellfish as ‘organic’. | personally
continue to fail to perceive any specific positives
for our industry from such certification, and
instead identify a number of ‘downsides’.
Instead, | believe that quality branding on the
basis of sustainability would be more positive
for improving consumer perceptions and raising
the market profile of the environmentally benign
characteristics of shellfish cultivation. Similarly
our colleagues in France believe that improving
the market profile of shellfish should not be
based on the concept of ‘organic’, but rather on
the promotion of a ‘natural” image for shellfish.

Chinese visit

In March we hosted a visit from a small
delegation from the ‘Seafish Industry Authority’
of China, who were visiting Scotland to observe
best practice in production through processing
and science (see photos) - my thanks are
extended to all those who assisted in welcoming
the group, including SSMG, Loch Fyne Qysters,
Kames Fish Farming, Muckairn Mussels, SAMS
and Integrin. In an analogous fashion to my
wish to negotiate agreements with competing
interest groups in the coastal zone, | believe

we have to establish positive relations with the
largest producer of cultivated shellfish on the
planet, ie China. | am convinced that by being
‘ahead of the pack’ in building relationships with
Chinese organisations, Scotland can establish a
mutually beneficial and positive relationship with
our Asian competitor/potential collaborator.
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Delegates from the Chinese Seafish Industry
Authority on a recent visit to Scotland.

| believe it is issues like sustainability, agreed
protocols over micro-biology and biotoxin
testing with regulators, resolution of
disagreements and achievement of consensus
with competing coastal zone interest, whilst
maintaining commercial reality, that will both
define 2006 and establish the parameters

for the next decade of successful shellfish
cultivation. The ASSG plans to be a central
player in this process, but it requires support
from the membership — and the greater our
membership the stronger our position. So if you
know shellfish growers who have neglected to
join this Spring, please encourage them to ‘come
inside the tent’!

Further information

Association of Scottish Shellfish Growers,
‘Mountview’, Ardvasar, Isle of Skye, V45 8RU.
Tel/Fax : 01471-844-324;

Mobile : 07831-383-826;

email: DouglasMcLeod@aol.com
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THE UK BONAMIA & MARTEILIA SAMPLING PROGRAMME 2005

lan Laing
CEFAS Weymouth Laboratory

Introduction

The two most serious diseases of native oysters
in Europe are Marteiliosis and Bonamiasis. In
2002 the UK achieved Approved Zone status

in respect of these two diseases (Commission
Decision 2002/300/EC). Approved Zone status
recognises that it has been demonstrated, by
regular and targeted sampling and testing,
that the oysters in the specified areas are free
from the causative organisms of these diseases.
For Marteilia refringens, the whole coastline is
approved and for Bonamia ostreae the whole
coastline, except for three restricted areas,
where the disease is found, is approved. These
three areas are (1) from the Lizard to Start Point;
(2) from Portland Bill to Selsey Bill and (3) from
Shoeburyness to Felixstowe.

Approved zone status enables us to operate
import controls aimed at preventing the
introduction of these diseases from elsewhere
in the EU, where they are known to occur, or
where no sampling and testing is carried out.
Movements within the UK are also controlled
according to the health status of these areas.
Anyone wishing to deposit or relay any
molluscan shellfish taken from the controlled
(restricted) areas listed above must apply for
permission to the Fish Health Inspectorate at
the Cefas Weymouth Laboratory (for England
and Wales) or the Fisheries Research Services at
the Marine Laboratory, Aberdeen (in Scotland).
Addresses are at the back of this issue of
Shellfish News.

Sampling results for England and Wales
in 2005

For Bonamia, Table 1 gives a summary of the
results for all sites from which samples of native
oysters (Ostrea edulis) were taken in autumn
2005. The usual sample size at each site was 30
oysters. Sites in the unrestricted areas (i.e. those
free from Bonamia and Marteilia) were also
sampled in spring 2005. No cases of Bonamia
were detected in these samples.

All samples were also examined for Marteilia.
This was not detected in any samples.

In Table 1 the results for 2005 are compared
with those for the previous four years. The
level of Bonamia infection in 2005 appeared to
be slightly higher in farms but slightly lower in
fisheries than in previous years.

The average for all the sampled farm sites was
16.12% of oysters infected, compared with
13.15% the previous year and a ten-year average
of 16.6%. There was no evidence that higher
than usual mortalities at some farm sites in

Essex were as a result of disease. Adverse water
quality is a suspected cause of this problem.

The average for all the fishery sites sampled
was 4.46%, compared with 5.19% the previous
year and a ten-year average of 4.23%. Bonamia
was not detected in any of the samples taken
from the Fal wild fishery for the first time ever,
although the disease organism will still be
present in this area.

Table 1: Summary of results of native oyster sampling in England and Wales for Bonamia

(2001-2005)

Restricted Area 1 The

Lizard to Start Point Bill to Selsey Bill

Restricted Area 2 Portland

Restricted Area 3 Unrestricted Areas
Shoeburyness to

Landguard Point

Year Sites % infected  Sites
(range)

2001 o 0-30 2 0-26
2002 " 0-10 23 0-29
2003 1" 0-25 23 0-33
2004 6 0-7 24 0-30
2005 4 0 23 0-30

% infected  Sites
(range)

% infected  Sites % infected

(range) (range)
15 0-60 5 0
12 0-46 6 0
15 0-62 6 0
20 0-50 7 0
17 0-37 4 0
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The disease has not spread outside of the
restricted areas in which it has been recorded in
previous years.

Sampling results for Scotland in 2005

Approved Zone status for the notifiable diseases
Bonamiasis and Marteiliosis was maintained in
2005. Testing confirmed the absence of these
diseases in samples taken from all six farm sites
holding native oysters in Scotland. Two tests
(spring and autumn) were carried out, with a
sample of 30 oysters examined in each case.

Sampling results for Northern Ireland in
2005

Bonamia ostreae was detected for the first time
in flat oysters collected in Lough Foyle in 2005.
This Lough lies between Northern Ireland (UK)
and the Republic of Ireland (Rol). The initial
positive results were found for samples collected
on the Rol side of the Lough and tested by the
Marine Institute in spring 2005. Following this
positive result, two further rounds of testing
were performed in collaboration with Rol.
Three sets of 150 oysters were sampled from
the Rol side, the NI side and the middle of the
Lough, with each lab testing the shellfish from
their own side and half of the shellfish from the

middle. This was repeated again late in 2005.
Testing was conducted in NI by histological
examination and also by PCR. No positive
samples were found by histology. However 6
samples, collected during summer 2005 were
found positive by PCR and (for some) confirmed
by sequencing.

Lough Foyle previously enjoyed Approved

Zone status for Bonamia and this has been
suspended, with the appropriate controls on
shellfish movements put in place. Samples

from other parts of the Approved Zone, in
Strangford Lough and Larne Lough, continue to
test negative. Samples from all NI Loughs tested
negative for Marteilia, maintaining Approved
Zone status for this disease.

Further information

Shellfish farmers should note that if they have

a mortality problem with their stock then they
are legally obliged to report it to the appropriate
Fish Health Inspectorate (Weymouth, Aberdeen
or Belfast (DARDNI)) for investigation. The
Inspectorate will then identify the causes and
where appropriate take any action to limit the
spread of disease and minimise economic losses
to the industry.

ADDENDUM
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1. Green oysters and blue light

The marine diatom Haslea ostrearia Simonsen
produces a blue pigment, marennine, which

is used for greening oysters. This microalga is
cultured industrially indoors with artificial light.
The influence of light quality on marennine
production by cultures of H. ostrearia was
investigated in the laboratory and at a semi-pilot
scale (300 L tanks).

In the first series of experiments in the
laboratory, a clone of H. ostrearia was cultured
under light of different colours (white, blue,
green, yellow, and red) and at two irradiances
('low’ and ‘high’). Compared to the white light
controls, growth was increased in blue light

at the ‘low’, but not at the ‘high’ irradiance,
and marennine production at the end of the
exponential phase was the highest in cells
grown under blue light, regardless of the light
quality or intensity during growth. Increased
marennine production during growth was also
observed, whichever colour of light (blue or
white) was used during the acclimation phase.
In a second series of experiments, marennine
production in seven clones differing with regard
to their mean cell size was compared. The total
marennine, expressed as either per cell or per
culture volume, was higher in blue light for all
the clones. Complementary experiments carried
out under semi-industrial conditions confirmed
this effect of blue light.

MougeT, J.L. (jean-luc.mouget@univ-lemans.fr), Rosa,
P., Vacroux, C., TremsLin, G. (2005). Enhancement of
marennine production by blue light in the diatom Haslea
ostrearia. Journal of Applied Phycology, 17: 437-445.

2. Pacific oyster broodstock
maintenance

This work examined the role of temperature and
photoperiod in the regulation of Pacific oyster
reproduction. Broodstock were maintained

in natural, accelerated and perpetual winter
conditions of temperature and photoperiod,
with feeding ad libitum.

Each experimental treatment led to different
strategies for growth and resource allocation.
The gametogenic cycle, appeared entirely
modulated, accelerated or delayed, by coupled
temperature/photoperiod parameters.

Temperature played a key role. Gonia
proliferation was set off and sustained by
winter temperature (8-11 degrees C) whatever
the physiological state of oysters. Maturation
of germ cells appeared to be a function

of temperature and could proceed at low
temperature, while ripe oysters were obtained
at 8 degrees C in winter conditioning. The
three conditioning methods used in this study
allowed the production of gametes throughout
the year, including in the autumnal resting
period. Moreover, stocks of ripe oysters could
be maintained at low temperature for several
months to produce spat when desired for
aquaculture production.

Fasioux, C. (Caroline.Fabioux@iftemer.fr), Huver, A.,
Le SoucHu, P., Le Pennec, M., Pouvreau, S. (2005).
Temperature and photoperiod drive Crassostrea gigas
reproductive internal clock. Aquaculture, 250: 458-470.

3. Cryopreservation of oyster sperm

In this study, the effects of cooling rate,

single or combined cryoprotectants at various
concentrations, equilibration time (exposure to
cryoprotectant), straw size, and cooling method
were evaluated in order to develop a protocol
for shipping sperm samples from diploid oysters.

Evaluation of cooling rates revealed an optimal
rate of 5 degrees C/min to -30 degrees C
followed by cooling at 45 degrees C/min to -80
degrees C before plunging into liquid nitrogen.
Screening of single or combined cryoprotectants
at various concentrations suggested that a

low concentration (2%) of polyethylene glycol
(FW 200) was effective in retaining post-thaw
motility and fertilizing capability when combined
with permeating cryoprotetcants such as
dimethyl sulfoxide (DMSO), methanol (MeOH),
and propylene glycol (P-glycol). However,
polyethylene glycol alone was not as effective
as MeOH, DMSO, and P-glycol when using

the same methods. The highest post-thaw
motility (70%) and percent fertilization (98%)
were obtained for samples cryopreserved with
6% MeOH. However, this does not exclude
other cryoprotectants such as DMSO or P-
glycol identified as effective agents in other
studies. There was no significant difference in
post-thaw motility between straw sizes of 0.25
and 0.5 ml. Equilibration time (exposure to
cryoprotectant) of 60 min could be beneficial
when the cryoprotectant concentration is low
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and solution is added in a step-wise fashion
at low temperature. Differences in post-
thaw sperm quality (e.g., motility or percent
fertilization) among individual males were
evident in this research. As a consequence, a
generalized classification, describing males with
different tolerances (broad, intermediate, and
narrow) to cryopreservation was developed.
This classification could be applied to strain
or species differences in tolerances to the
cryopreservation process. The present study
demonstrated that oyster sperm could be
collected and shipped chilled to another facility
for cryopreservation, and that it could be
shipped back to the hatchery for fertilization
performed at a production scale yielding live
larvae with > 90% fertilization. Given the
existence of facilities for commercial-scale
cryopreservation of dairy bull sperm, the
methods developed in the present study for
oysters provide a template for the potential
commercialization of cryopreserved sperm in
aquatic species.

Dong, Q.X., Huang, C.J., EupeLing, B., TierscH, T.R. (ttiersch@
agetr.Isu.edu) (2005). Systematic factor optimization for
cryopreservation of shipped sperm samples of diploid
Pacific Oysters, Crassostrea gigas. Cryobiology, 51: 176-
197.

4. Molecular methods for oyster species
identification

A specific multiplex polymerase chain reaction
(PCR) was developed for the identification of
Crassostrea angulata, C. gigas, Ostrea edulis,
and O. stentina oyster species.

Universal primers were used for the
amplification of complete repetition units of 55
rDNA in each of the 4 species. The alignment
of the obtained sequences was the basis for the
specific design of species-specific primers (ED1,
ED2, ST1, ST2, CR1, and CR2) located in the
non-transcribed spacer regions. The different
sizes of the species-specific amplicons, separated
by agarose gel electrophoresis, allowed
identification of Crassostrea and Ostrea species.
A multiplex PCR with a set of the 6 designed
primers showed that they did not interfere

with each other and bound specifically to the
DNA target. This genetic marker can be very
useful for traceability of the species, application
in the management of oyster cultures, and
conservation of the genetic resources of the
species.

Cross, 1., ReBoroiNos, L. (laureana.rebordinos@uca.es),
Diaz, E. (2006). Species identification of Crassostrea
and Ostrea oysters by polymerase chain reaction
amplification of the 55 rRNA gene. Journal of AOAC
International, 89: 144-148.

5. Identification of bivalve larvae by
molecular methods

SM3aN YdJeasay

Two molecular protocols for the identification of
mussel and scallop have been developed using
specific primers targeting the mitochondrial

16S ribosomal DNA gene and the nuclear 185
ribosomal DNA gene.

Primers for the mitochondrial 16S ribosomal
DNA gene in multiplex polymerase chain
reaction (PCR) protocols yielded diagnostic
DNA fragments for the mussels Mytilus edulls,
Mytilus galloprovincialis, and the hybrid Mytilus
edulis/galloprovincialis (335 bp), the king
scallop Pecten maximus (382 bp) and the black
scallop Mimachlamys varia (398 bp). DNA from
the queen scallop Aequipecten opercularis
showed no consistent PCR amplification of

the 16S rDNA gene. Primers for the nuclear
18S rDNA gene in standard PCR protocols
yielded similar-sized, diagnostic DNA fragments
(approx. 190 bp) for the mussels Mytilus edulis,
Mytilus galloprovincialis, and the hybrid Mytilus
edulis/galloprovincialis, the king scallop Pecten
maximus, the black scallop Mimachlamys varia,
and the queen scallop Aequipecten opercularis.
Both protocols have been tested with Mytilus
spp., P. maximus, and 6 other bivalve species
from a wide range of locations in Irish and
European waters. Cross-reaction of the specific
primers with DNA template from any of the 6
other bivalve species was not observed. Rapid
DNA extraction using FTA Card technology and
the16S rDNA primers allowed for the detection
of at least 10 mussel larvae in a sub-sample of
natural plankton.

Benbezy, I.F. (ivan.bendezu@lyit.ie), Slater, J.W., CARNEY,
B.F. (2005). Identification of Mytilus spp. and Pecten
maximus in Irish waters by standard PCR of the 18S
rDNA gene and multiplex PCR of the 16S rDNA gene.
Marine Biotechnology, 7: 687-696.

6. Mussel larvae identification

Monoclonal antibodies (mAbs) were generated
against 2-day-old mussel larvae in an attempt
to develop a rapid and rigorous method for the
identification of mussel larvae in field plankton
samples.
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To assess the possibility of using these mAbs

in routine assays for measuring the abundance
of mussel larvae in plankton, studies on
cultured mussel larvae, at different stages of
development, and tests on bivalve larvae from
plankton samples were carried out. Initially, to
see whether the two mAbs also recognise other
mussel larval stages, they were tested against
mussel larvae of different ages obtained from
monospecific cultures. The results indicate that
both antibodies stain all the stages tested, even
1-month-old postlarvae. In addition, we also
demonstrate that these mAbs also recognise
other forms of Mytilus. Both antibodies

bind to M. galloprovincialis larvae from the
Mediterranean Sea and M. edulis larvae. Finally,
and more significantly, studies on field plankton
samples were performed to confirm if both
mADbs are really mussel-specific, and do not
cross-react with larvae of any other bivalve
species existing in the plankton. The results
presented here clearly indicate that our two
monoclonal antibodies specifically recognise the
mussel larvae in field plankton samples from
different geographical regions, but not the
larvae of any other bivalve species. Thus, these
monoclonal antibodies could be used for routine
monitoring of mussel larvae in plankton samples
from different sources.

LORENZO-ABALDE, S. (Silvi@uvigo.es), GONzALEZ-FERNANDEZ,
A., ViLLegas, E.D., Fuentes, J. (2005). Two monoclonal
antibodies for the recognition of Mytilus spp. larvae:
studies on cultured larvae and tests on plankton samples.
Aquaculture, 250: 736-747.

7. Sources of Vibrios in hatcheries

Results of a 1-year intensive monitoring of Vibrio
bacteria in a mollusc hatchery are presented in
this paper.

Surface seawater, well seawater (including
pasteurized well seawater), tap water from a
freshwater well, /2 medium, starter cultures
of eight micro algal species, mass-produced
microalgae and compressed air were studied
as possible sources of Vibrio. Additionally, a
recently collected broodstock of the scallop
Argopecten ventricosus was also investigated
for a possible role in discharging Vibrio during
spawning. Efficiency of a cartridge-ultraviolet
(UV)-filtration system and of a steam gun
employed for sterilizing tanks, hoses and utensils
was also determined.

Results indicated that Vibrio were present in
surface seawater throughout the year. In well
seawater these bacteria were only found during
the first 5 months after construction of the
well and before commencement of continuous
operations, but not after this period. Vibrio was
never detected in pasteurized well seawater,
/2 medium, starter cultures of microalgae

and compressed air. However, mass-produced
microalgae contained Vibrio, possibly as a
result of the use of contaminated tap water

for washing and rinsing the fibreglass culture
tanks. Scallop broodstock was found to be

an important source of Vibrio in the hatchery.
Biopsy on female gonads of live organisms
demonstrated higher numbers of colony-forming
units than male gonads. At spawning, Vibrio
was released into water, producing bacterial
blooms in tanks after 24 h. The cartridge-UV-
filtration system was not sufficient to eliminate
the bacteria from seawater, but the steam gun
proved to be a good tool to eliminate Vibrio
biofilms on tank walls or equipment used in the
hatchery.

Sainz-HernaNDEZ, J.C., MaeDA-MarTINEZ, A.N. (amaeda04@
cibnor.mx) (2005). Sources of Vibrio bacteria in
mollusc hatcheries and control methods: a case study.
Aquaculture Research, 36: 1611-1618.

8. Bacterial infection in a scallop
hatchery

A bacteriological study was carried out at

a scallop (Pecten maximus) hatchery near
Bergen, western Norway following a severe
increase in mortality rates during the larval
stages of the scallops. No larvae survived to
settling, except for those in groups treated
prophylactically with chloramphenicol. In order
to identify pathogenic strains of bacteria, we
performed a challenge test on 10- to 16-day-
old larvae using isolated bacterial strains from
the hatchery. Infection with six of these strains
produced mortalities that were not statistically
different from that resulting from infection
with the known pathogen Vibrio pectenicida.
However, about 5% of the strains tested in the
challenge experiment produced higher motility
rates than found in the unchallenged control
group, indicating a possible probiotic effect

of these strains. On the basis of 16S rDNA
analysis, the phylogenetic tree indicated two
groups of apparent pathogens: (1) one strain,
LT13, grouped together with Alteromonas/
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Pseudoalteromonas; (2) a cluster of strains
grouped together with Vibrio splendidus (LTO6,
LT21, LT73, PMV18 and PMV19). Strain LT13
was isolated from cultures of the microalga
Chaetoceros calcitrans used for feed, while the
other strains were isolated from larval cultures.
Transmission electron microscopy showed
intracellular bacteria that resembled bacteria in
the groups Chlamydiaceae and Rickettsiaceae.

TorkiLDseN, L., LamserT, C., NYLUND, A., MAGNESEN, T., BERGH,
O. (oivind.bergh@imr.n0).(2005). Bacteria associated with
early life stages of the great scallop, Pecten maximus:
impact on larval survival. Aquaculture International, 13:
575-592.

9. Bacterial infection in a native oyster
hatchery

Three disease outbreaks were investigated

in different Galician hatcheries in order to
establish the relationship between microbiota
and mortalities. Isolates were obtained from
various parts of the hatcheries. Experimental
tests for pathogenicity were carried out using
selected strains of Ostrea edulis larvae. The
pathogenicity of one strain from each outbreak
was demonstrated and shown to cause high
mortalities (ranging from 98.5 to 100 %) in 72
to 96 h after inoculation of larval cultures. All
three strains belonged to the genus Vibrio. One
of the strains was identified as Vibrio neptunius
and is the first description of this species as

a molluscan pathogen. The other two strains
showed low similarity with known Vibrio species
and may constitute new species within this
genus.

PraDO, S. (sprado@usc.es), RomaLDE, J.L., MonTEs, J., BARJa,
J.L. (2005). Pathogenic bacteria isolated from disease
outbreaks in shellfish hatcheries. First description of
Vibrio neptunius as an oyster pathogen. Diseases of
Aquatic Organisms, 67: 209-215.

10. Bacterial infection of Pacific oysters

Effects of the extracellular products (ECPs) of
Vibrio aestuarianus strain 01/32, a strain known
to be toxic to Pacific oysters, were studied.

The ECPs were lethal to oysters, with a LD50
value of 3.3 mu g/g body weight. To determine
the oyster cellular immune responses, in vitro
effects on C. gigas haemocytes, using flow
cytometric-based haemocyte assays, were
investigated. Treatment of haemolymph

with ECPs caused a significant inhibition

of haemocyte phagocytosis and adhesive

capabilities. Exposure of haemocytes to live
bacteria induced no changes in haemocyte
parameters. Together, these results suggest that
V. aestuarianus strain 01/32 secretes one or
more factors that may play an important role in
the pathogenicity of this microorganism.

LABREUCHE, Y., SoupANT, P. (philippe.soudant@univ-brest.
fr), Goneawves, M., Lamsert, C., Nicotas, J.L. (2006).
Effects of extracellular products from the pathogenic
Vibrio aestuarianus strain 01/32 on lethality and cellular
immune responses of the oyster Crassostrea gigas.
Developmental and Comparative Immunology, 30: 367-
379.

11. Summer mortality of oysters in
France

Mortality and biological performance of half-
grown Pacific oysters were studied from spring
2000 to autumn 2001 at six stations located in
two areas of the Bay of Veys (Normandy).

The data set, including monthly mean
temperatures and data provided by examination
of 2,837 oysters, were analysed by Principal
Component Analysis and a Hierarchical
Ascending Clustering. This resulted in the
formation of four clusters. The highest

station on the shoreline belonged to a cluster
characterized notably by low total weight due to
a short immersion/feeding period, whereas all
other stations belonged to another single cluster.
Nevertheless, various biological differences were
found between these stations. For example, the
reproductive cycle was generally synchronized
throughout the bay but some differences
relative to spawning occurrence were observed.
In 2000, oyster mortality was higher at the more
marine area. In 2001, oyster mortalities were
significantly higher overall and all stations were
strongly affected.

CosTi, K. (katherine.costil@unicaen.fr), Rover, J., RoperT,
M., SoLeTcHNIK, P., MaTHIEU, M. (2005). Spatio-temporal
variations in biological performances and summer
mortality of the Pacific oyster Crassostrea gigas in
Normandy (France). Helgoland Marine Research, 59: 286-
300.

12. Polyploidy losses in Pacific oysters

Alterations of chromosome number have been
observed in the somatic tissue of Pacific oyster
diploids and artificial polyploids. Tetraploid
oysters with abnormal chromosome numbers
(aneuploidy) in some or all of their tissue are
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considered undesirable as parents either for
triploids (produced via a cross with diploids

and of aquacultural interest) or for tetraploid
breeding. Aneuploid tetraploid oysters may
confer the tendency to lose chromosomes and
to revert to lower ploidy levels to their offspring.
More directly, their offspring could have a

lower ploidy because of potential links between
somatic and gametic chromosome loss.

This study evaluated the phenomenon in six bi-
parental tetraploid families bred from parents of
differing somatic ploidy quality. The offspring
were assessed over a year using chromosome
counts. Chromosome loss occurred at high
frequency in all families and families differed

in their composition of ploidy types. Triploidy
was observed in four out of the six families.
Comparison of data collected at 4 months and
| year showed no further deterioration over this
time-scale. The incidence of chromosome loss
among families suggests a genetic basis to the
phenomenon, although a direct relationship
between the ploidy quality of the parents and
that of the offspring was not observed.

McCowmsig, H., LapeGut, S., CorneTTg, F., Leou, C., Boubry, P.
(pboudry@ifremer.fr) (2005). Chromosome loss in bi-
parental progenies of tetraploid Pacific oyster Crassostrea
gigas. Aquaculture, 247: 97-105.

13. Response of oysters to pollution

The shellfish industry is often situated in
estuarine zones subject to anthropogenic
pollution. The species cultured are sedentary and
filter-feeding, which favours bioaccumulation of
pollutants in their tissues. The harmful effects of
pollutants on these species are not well known.

In this study, effects of pollutants on haemocyte
functions were monitored in the Pacific oyster.
Haemocytes were exposed in vitro to selected
pollutants. Twenty-three pollutants were

tested and eight of them showed significant
modulation of haemocyte activities. PAHs and
PCB 77 induced a decrease of haemocyte
activity after an incubation periods of 4 h at 200
mu mol/L. Three pesticides (2,4D, paraoxon,
and chlorothalonil) also modulated haemocyte
activities. A mixture of eight pesticides
decreased phagocytotic activity.

GAGNARRE, B., THomas-Guyon, H., Buraeor, T., RenauLr, T.
(trenault@ifremer.fr) (2006). Pollutant effects on Pacific

oyster, Crassostrea gigas (Thunberg), haemocytes:
Screening of 23 molecules using flow cytometry. Cell
Biology and Toxicology, 22: 1-14.

14. TBT toxicity

The toxicity of TBT was determined using a suite
of biomarkers designed to detect cytotoxic,
immunotoxic and genotoxic effects.

Exposure of adult mussels, Mytilus edulis, to
environmentally realistic concentrations of TBT
for 7 days resulted in a statistically significant
decrease in cell viability at concentrations of

0.5 mu g/l and above. TBT had no effect on
phagocytic activity or antioxidant capacity. There
was a statistically significant increase in DNA
damage detected between the controls and 0.5,
1 and 5 mu g/l of TBT. Possible mechanisms by
which TBT could damage DNA either directly or
indirectly are discussed including the possibility
that TBT is genotoxic due to its ability to disrupt
calcium homeostasis.

Hagger, J.A. (jhagger@plymouth.ac.uk), Depledge, M.H.,
Galloway, T.S. (2005). Toxicity of tributyltin in the marine
mollusc Mytilus edulis. Marine Pollution Bulletin, 51: 811-
816.

15. Climate change and bivalve growth

It has been proposed that emission of
anthropogenic carbon dioxide to the
atmosphere will lead to increased concentrations
of CO, in seawater, corresponding to a decrease
of pH of several tenths of pH units. These
experiments showed that this could reduce the
growth of M. edulis.

The experiments to test the effects of increased
seawater concentrations of CO, on shell
growth of the blue mussel Mytilus edulis were
performed in aquaria continuously flushed

with seawater spiked with CO, to provide five
different levels of pH between 6.7 and control
seawater (pH = 8.1). The shell length of the
mussels was measured at the start and end of
the 44 days experimental period. No mortality
was observed during the first 23 days of the
experiment. The growth increment was much
larger for small mussels than for large mussels,
but relative growth profile as function of pH was
more similar in the two size groups; observed
differences might be random variation between
samples. There was a strong and statistically
significant decrease in growth at the lowest pH
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values, with virtually no growth at pH = 6.7 and
reduced growth at pH = 7.1. The effect seems
to set in between pH 7.4 and 7.1; at mean pH
levels 7.4 and 7.6 the growth increments were
not significantly different from growth at normal
pH 8.1,

BerGe, J.A. (john.berge@niva.no), BiErkeNG, B., PETTERsEN, O.,
ScHAANNING, M.T., Oxnevap, S. (2006). Effects of increased
sea water concentrations of -,2 on growth of the bivalve
Mytilus edulis L. Chemosphere, 62: 681-687.

16. Mussel filtration and temperature

The filtration rate of Mytilus edulis as a function
of acute change in temperature was measured
by means of the clearance method in a group
of mussels seasonally acclimated to 18 degrees
C. This was done by stepwise changes in
temperature in order to both determine the
temperature-tolerance interval within which the
mussels were fully open, and to ensure that the
acute effects were reversible. The filtration rate
(F, ml per min per individual) as a function of
temperature (T, degrees C) could be expressed
by a regression line with the equation: F = 3.27
T + 38.2 in the temperature-tolerance interval
between 8.3 and 20 degrees C. A reduction in
temperature to below 8.3 degrees C initiated
valve closure, and at 6.1 degrees C all mussels
were completely closed.

The same group of mussels was then acclimated
to 11 degrees C over a period of 5 days before
the measurements were repeated, and the
filtration rate as a function of temperature was
subsequently found to be: F = 3.27 T + 38.1

in the temperature-tolerance interval, which

had extended down to 4.1.degrees C. Next, a
group of mussels seasonally acclimated to about
15 degrees C was split up into 3 subgroups
which were exposed to 10.2, 15.6 and 20.3
degrees C over the following 23 days. During
the acclimation period, the filtration rate of fully
open mussels was measured every 3 to 4 days
in the 3 groups. Because none of the slopes of
the 3 regression lines appreciably differed, it is
concluded that the acute effect of a change in
temperature is not modified in M. edulis over a
3 week acclimation period. That is, there is no
evidence for temperature compensation.

Kirtner, C. (kittner@biology.sdu.dk), Riscarp, H.U. (2005).
Effect of temperature on filtration rate in the mussel
Mytilus edulis: no evidence for temperature compensation.
Marine Ecology-Progress Series, 305: 147-152.

17. Mussel filtration at low temperature

When contaminated, most molluscs destined
for human consumption require a depuration
regime lasting 48 h at a minimum temperature
of 5 degrees C to ensure elimination of
coliforms. However, this regime is unsatisfactory
in northern temperate regions, where
temperatures are frequently below 5 degrees C.
A series of tests were undertaken to determine
the filtration activity of mussels (Mytilus spp.)
under low temperatures. We used physiological
measures rather than the more traditional
method of bacterial analysis to evaluate mussel
acclimation to cold temperatures. Mussels

were acclimated for 4 weeks at three different
temperatures (8, 4, and -1 degrees C) and their
scope for growth was evaluated each week to
determine the level of acclimation. Mussels were
then exposed to a thermal shock and clearance
rates were measured after 2 h and 72 h. We
observed a clearance rate of 2.45 | per h per g
dry wt for the 8 degrees C control group. Thus,
within a 48-h depuration period, Mytilus spp.
could filter a standard volume of 117.47 |. We
found that thermal shock had an important
effect on the volume filtered by a mussel in

48 h. For example, at 4 degrees C mussels
acclimated at 8 degrees C were able to filter the
standard volume of 117.47 | in an average of 75
h, whereas those acclimated at 4 degrees C and
transferred to 8 degrees C required only 23 h on
average.

CussoN, M., TRemeLAy, R. (rejean_tremblay@ugar.qc.ca),
DaiGLE, G., Roussy, M. (2005). Modeling the depuration
potential of blue mussels (Mytilus spp.) in response to
thermal shock. Aquaculture, 250: 183-193.

18. Pacific oyster recruitment in the
Wadden Sea

Pacific oysters were introduced to the

northern Wadden Sea (North Sea, Germany)

by aquaculture in 1986. Although at first
recruitment success was rare, three consecutive
warm summers led to a massive increase in
oyster abundance and to the overgrowth of
native mussel beds. These mussels constitute
biogenic reefs on the sand and mud flats in this
area. It was found that high survival and growth
rates of the oysters may compensate for years
with low recruitment, and may therefore allow
a rapid population increase. This may lead to
restrictions on habitat use by native mussels in
the Wadden Sea.
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Survival and growth of the invading oysters
were investigated and compared with the
native mussels in order to predict the further
development of the oyster population and the
scope for coexistence of both species. Field
experiments revealed high survival of juvenile
oysters (approximately 70%) during the first
three months after settlement. Survival during
the first winter varied between > 90% during a
mild and about 25% during a cold winter and
was independent of substrate (i.e., mussels or
oysters) and tide level. Within their first year
oysters reached a mean length of 35-53 mm,
and within two years they grew to 68-82 mm,
which is about twice the size native mussels
would attain during that time. Growth of
juvenile oysters was not affected by substrate
(i.e., sand, mussels, and other oysters), barnacle
epibionts and tide level, but was facilitated by
fucoid algae. By contrast, growth of juvenile
mussels was significantly higher on sand flats
than on mussel or oyster beds and higher in the
sub-tidal compared to inter-tidal locations. Cover
with fucoid algae increased mussel growth but
decreased their condition (expressed as dry flesh
weight versus shell weight).

DiepericH, S. (sdiederich@awi-bremerhaven.de) (2006).
High survival and growth rates of introduced Pacific
oysters may cause restrictions on habitat use by native
mussels in the Wadden Sea. Journal of Experimental
Marine Biology and Ecology, 328: 211-227.

19. Heat treatment to control Pacific
oysters

Pacific oysters, Crassostrea gigas are traditionally
considered shellfish of great fishery and
aquaculture value. Recently there has been
increasing reports about the prevalence of C.
gigas as biofouling organism in cooling water
systems. In the absence of relevant data on the
susceptibility of oysters to commonly employed
antifouling techniques such as heat treatment,

it was presumed that treatment programmes
directed against other major fouling organisms
would control oysters. The present study was
carried out to test the above hypothesis, and
results showed that C. gigas has an upper
temperature tolerance that is much higher

than other major marine fouling animals
including blue mussel Mytilus edulis. Apparently,
temperature regimes presently used in heat
treatment of cooling water systems fouled by
mussels need to be increased, if C. gigas are

to be controlled effectively. Our results also

indicate that previous exposure of C. gigas to
sub lethal high temperatures could make them
more resistant to subsequent thermal treatment,
an aspect that should be taken into account
when heat treatment is used to control oyster
fouling.

Rajacoral, S. (S.Rajagopal@science.ru.nl), van Der VELDE, G.,
JANSEN, J., VAN DER GAAG, M., ATsmA, G., JANSSEN-MOMMEN,
J.P.M., PoLman, H., Jenner, H.A. (2005). Thermal tolerance
of the invasive oyster Crassostrea gigas: Feasibility of
heat treatment as an antifouling option. Water Research,
39: 4335-4342.

20. Oyster recruitment in Strangford
Lough

Ostrea edulis was extremely rare in the wild in
Strangford Lough from the early 1900s until
renewed spatfall was observed at a number of
sites in the 1990s. A monitoring programme
was undertaken to investigate the presence
and distribution of planktonic oyster larvae at
nine sites around the Lough between June and
September in 1997 and 1998 as a precursor to
studies of spatfall patterns.

Larval densities at sites in the northern basin

of the Lough were significantly higher than
those in the southern basin where larvae were
lacking or in low numbers. Densities and sizes
of oyster larvae showed significant temporal
variation suggesting pulsed larval release.
Larval densities also showed significant spatial
variation with higher densities at sites closer

to commercial stocks pointing to these as the
main source of oyster larvae. This hypothesis
was supported during a larval flux study over

a complete tidal cycle, which indicated a 90%
net tidal movement of O. edulis larvae from the
entrance of the bay where commercial stocks
were held to the main body of the Lough.

Thus the maintenance of dense commercial
stocks of flat oysters may provide the key to
the redevelopment of native oyster beds in
Strangford Lough and elsewhere by providing an
initial broodstock nucleus froth which larvae can
be exported.

Kenneoy, R.J., Rogerts, D. (d.roberts@qub.ac.uk) (2006).
Commercial oyster stocks as a potential source of larvae
in the regeneration of Ostrea edulis in Strangford Lough,
Northern Ireland. Journal of the Marine Biological
Association of the United Kingdom, 86: 153-159.
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21. Closed areas and scallop fisheries

Despite the current interest in using closed areas
for fisheries management, few studies have
actually examined the benefits for invertebrate
fisheries such as scallops. This study details

the dynamics of a population of great scallops
Pecten maximus (L.), within a closed area and an
adjacent fished area off the Isle of Man, over a
14 yr period (1989 to 2003).

Scallop densities were very low in both areas
when the closed area was set up, but increased
at an accelerated rate over time within the
closed area. Scallop densities also increased

on the adjacent fishing ground, but not to

the same extent. Consequently, the density of
scallops above the minimum legal landing size
(110 mm SL) was more than 7 times higher

in the closed area than in the fished area by
2003. There was also a shift towards much
older and larger scallops in the closed area

and, correspondingly, lower estimates of total
mortality. Experimental dredging of 2 plots
within the closed area confirmed that fishing
drove these differences in population dynamics
and structure. These patterns of scallop density,
age and size structure resulted in the exploitable
biomass (adductor muscle and gonad) of
scallops being nearly 11 times higher in the
closed area than in the fished area by 2003, and
the reproductive biomass was 12.5 times higher.
This is significant for fisheries management
because the build up of high densities of large P.
maximus individuals enhanced local reproductive
potential and therefore the likelihood of export
of larvae to the surrounding fishing grounds.
Along with these direct benefits of closed area
protection, juvenile scallops had higher survival
and individual growth rates in the closed area,
apparently in response to reduced fishing
disturbance. Although juvenile scallops are not
subject to direct removal by fishing, protection
during this critical phase therefore appeared to
assist the recovery of the closed area population.
In summary, this study joins a growing number
indicating that the use of closed areas offers a
range of benefits over more traditional methods
of managing fisheries. Fisheries for relatively
sedentary and long-lived species such as P.
maximus appear to be particularly suitable for
this type of management.

Beukers-STEWART, B.D. (brycebs@liverpool.ac.uk), Vause, B.J.,
Mostey, M.W.J., RossetTl, H.L., BrRanp, A.R. (2005). Benefits

of closed area protection for a population of scallops.
Marine Ecology-Progress Series, 298: 189-204.

22. Scallop shell strength

Shell strength, shell height and shell thickness
were determined in scallops of age groups 2-

5 years from wild stocks and from suspended
cultures. There was a strong divergence in

shell strength development between wild

and cultured scallops in animals older than

age group 3. This was not reflected in the
concurrent development of shell height and
thickness, indicating that factors other than shell
height and shell thickness explain the differences
in observed shell strength. In wild scallops, shell
height, shell thickness and age accounted for
about 65% of the variation in shell strength,
while the same variables accounted for about
30% in cultured scallops. Wild scallops had
stronger shells than the cultured scallops of the
same size (53-68 mm shell height) grown at
the same site, suggesting that factors related

to suspended culture could explain the weak
shells in cultured scallops. The results indicate
that conditions related to suspended culture
can have a negative impact on shell strength
development in P. maximus. As the shell is the
primary protection against predation in scallops,
a better understanding of what affects the shell
strength is important.

SM3aN YdJeasay

Grersrup, E.S. (ellen.sofie.grefsrud@imr.no), Strand, O.
(2006). Comparison of shell strength in wild and cultured
scallops (Pecten maximus). Aquaculture, 251: 306-313.

23. Manila clams affect sediment
stability

The aim of this study was to examine the
impact of bioturbation by the Manila clam on
sediment stability. A laboratory benthic annular
flume system was deployed to evaluate the
relationship between sediment stability of a
sub-tidal mudflat and density of the clams at
different current velocities.

There was a significant correlation between
mean sediment erosion rate and current
velocities in all treatments with clams. There
was also a significant correlation between
mean erosion rate and clam density, reflecting
bioturbation-enhanced sediment erosion.

The effects of clam density on how easily the
sediment was eroded were more marked at
the lower current velocities. In the control,

Shellfish News 21, Spring 2006 55



Research News

56

the critical erosion velocity was about 32 cm

per second. With increasing clam density this
decreased down to the minimum value of about
20 cm per second at a density of 206 clams per
m?. This study demonstrated that the burrowing
activity of Manila clams reduces sediment
stability, particularly at relatively low current
velocities and at densities below those found

in the clam cultivation areas studied (within the
Sacca di Goro lagoon).

SGro, L., Mistri, M. (m.mistri@unife.it), Wipbows, J.
(2005). Impact of the infaunal Manila clam, Ruditapes
philippinarum, on sediment stability. Hydrobiologia, 550:
175-182.

24. Effect of seed size and density on
mussels

In suspended aquaculture, the size of mussel
seed and the density at which these mussels
are placed in socks are two important factors
affecting mussel production. However, the
effect of these two factors has yet to be
examined simultaneously. We conducted two
large-scale field experiments to assess the
effect of seed size and initial density on growth,
tissue-to-shell ratio and survival of blue mussels
(Mytilus edulis) grown on longlines.

Experimental mussel sites were set up during
the autumn of two consecutive years in two
bays on the north shore of Prince Edward
Island, Canada. At each site, socks containing
combinations of three seed sizes (small,
medium and large) at two initial densities
(low and high) were deployed and monitored
over time. Small seed grew faster than large
seed and often reached commercial size in
the same time period. Furthermore, initial
density generally did not affect shell growth.
During the pre-spawning period following
the autumn deployment, seed at low initial
density had a higher tissue-to-shell ratio than
seed at high initial density, especially for large
seed. This effect of initial density disappeared
in early summer. Early in the experiments (<
about 10 months), mussel survival on socks
was affected by seed size only: small seed
generally had lower survival rates than larger
seed. Late in the experiments (> 10 months),
there appeared to be an interaction between
seed size and initial density on mussel survival:
survival of small seed generally decreased with
increasing initial density, while survival of large

seed was not affected by initial density. Since
large seed tended to be packed at lower initial
density than small seed, lack of crowding was
likely responsible for the absence of density-
dependent loss. Our study thus assessed
different seeding strategies, and results were
generally consistent across years and sites.

Lauzon-Guay, J.S. (js.lauzon@unb.ca), Dionng, M., BARBEAU,
M.A., Hamitton, D.J. (2005). Effects of seed size and
density on growth, tissue-to-shell ratio and survival
of cultivated mussels (Mytilus edulis) in Prince Edward
Island, Canada. Aquaculture, 250: 652-665.

25. Effects of suspended mussel
cultivation 1

The benthic environment in a typical mussel
farm from eastern Canada was examined in
relation to husbandry practices.

The results did not show any particular spatial
patterns. A total of 31 species were identified.
Diversity indices were small throughout the
study site. The number of years of operation
for a given site varied between 0 (control sites)
and 16 years while mussel culture densities
ranged between 0 (control sites) and 0.70

kg m2. Overall, no strong relationship was
underlined between benthic parameters and
studied husbandry practices. BIOENV analyses
showed that culture density explained a small
proportion of the variation in the assemblage
of benthic organisms underneath mussel lines.
Similar analyses showed that water depth
better explained the variability observed under
mussel lines when using the macro invertebrate
presence/absence data set. The absence of a
strong relationship between husbandry practices
and the studied benthic parameters might be
related to the oceanographic characteristics and
land-based activities associated with the water
system rather than direct and cumulative effects
of mussel culture.

Miron, G. (mirong@umoncton.ca), Landry, T., ARCHAMBAULT,
P., FReneTTE, B. (2005). Effects of mussel culture husbandry
practices on various benthic characteristics. Aquaculture,
250: 138-154.

26. Effects of suspended mussel
cultivation 2

Mussel farming in two areas of the Sacca di
Goro lagoon induced intense biodeposition of
organic matter to the underlying sediments,

Shellfish News 21, Spring 2006



which stimulated sediment oxygen demand, and
inorganic nitrogen and phosphorus regeneration
rates compared to the nearby control station.
Overall benthic fluxes at the mussel farm are
amongst the highest ever recorded for an
aquaculture impacted area and question the
belief that farming of filter-feeding bivalves has
inherently lower effects than finfish farming.

In situ incubation of intact mussel ropes
demonstrated that the mussel rope community
was an enormous sink for oxygen and
particulate organic matter, and an equally

large source of dissolved inorganic nitrogen

and phosphate to the water column. Overall, a
one meter square area of mussel farm (mussel
ropes and underlying sediment) was estimated
to have an oxygen demand of 46.8 mmol in

2 h and to regenerate inorganic nitrogen and
phosphorus at rates of 8.5 and 0.3 mmol in

2 h, with the mussel ropes accounting for
between 70 and more than 90% of the overall
oxygen and nutrient fluxes. Even taking into
account that within the farmed area there are
15-20 m? of open water for each one covered
with mussel ropes, the mussel ropes would
account for a large and often dominant part of
overall oxygen and nutrient fluxes. These results
demonstrate that it is essential to take into
account the activity of the cultivated organisms
and their epiphytic community when assessing
the impacts of shellfish farming. Overall, whilst
grazing by the mussel rope community could act
as a top-down control on the phytoplankton,
most of the ingested organic matter is rapidly
recycled to the water column as inorganic
nutrients, which would be expected to stimulate
phytoplankton growth. Consequently, the net
effect of the mussel farming may be to increase
phytoplankton turnover and overall production,
rather than to limit phytoplankton biomass.

Nizzoui, D. (dnizzoli@nemo.unipr.it), Welsh, D.T., BarToul,
M., Viaroli, P. (2005). Impacts of mussel (Mytilus
galloprovincialis) farming on oxygen consumption
and nutrient recycling in a eutrophic coastal lagoon.
Hydrobiologia, 550: 183-198.

27. Beneficial effect of slipper limpets

The American slipper limpet Crepidula fornicata
is now widespread along the Atlantic coast of
Europe. Negative effects such as competition
for food and space have been reported. In the
Wadden Sea, attached limpets reduce survival

and growth of mussels. However, a laboratory
experiment also showed sea star (Asterias
rubens) predation on mussels with limpet
epigrowth to be three times lower than in clean
mussels. Hence, although negatively affected
by C. fornicata in one way, this epigrowth is
beneficial for fouled mussels in another.

THietGes, D.W. (dthieltges@awi-bremerhaven.de) (2005).
Benefit from an invader: American slipper limpet
Crepidula fornicata reduces starfish predation on
basibiont European mussels. Hydrobiologia, 541: 241-
244,

28. PCR detection of PSP algae

A real-time polymerase chain reaction (PCR)
assay was designed and evaluated for rapid
detection and quantification of the toxic
dinoflagellates Alexandrium catenella and

A. tamarense, which cause paralytic shellfish
poisoning. Two sets of PCR primers and
fluorogenic probes targeting these two species
were derived from the sequence of 28S
ribosomal DNA. PCR specificity was examined
in closely related Alexandrium spp. and many
other microalgae. A. catenella-specific primers
and probe detected the PCR amplification from
A. catenella strains only (nonspecific signals
were not detected from any microalgae). Also,
A. tamarense-specific primers and probe also
detected the targeted species, suggesting

the strict species specificity of each PCR. This
assay could detect one cell of each species,
showing its high sensitivity. Moreover, using the
developed standard curves, A. tamarense and A.
catenella could be quantified in agreement with
counting by optical microscopy. This method is
therefore applicable to the monitoring of toxic
A. tamarense and A. catenella.

Hosol-TANABE, S. (syonatsu@ses.usp.ac.jp), Sako, Y. (2005).
Species-specific detection and quantification of toxic
marine dinoflagellates Alexandrium tamarense and A.
catenella by real-time PCR assay. Marine Biotechnology,
7. 506-514.

29. Detecting DSP producing species

Planktonic Dinophysis spp. and the epiphytic
Prorocentrum lima (Ehrenberg) Dodge are
known dinoflagellate producers of DSP toxins.
Underestimation of toxic dinoflagellates
associated with a toxic event may be due to

the lack of sampling of species with epiphytic
and epibenthic strategies, such as P lima. As
Dinophysis spp. is not found in the Fleet Lagoon,
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Dorset, but previous DSP events have closed the
Pacific oyster farm here, P. lima is the most likely
causative organism.

A field assay for separating microalgal epiphytes
and concentrating wild cells on to filters was
successfully applied to sub-samples of a variety
of macroalgae and macrophytes (seagrass)
collected from the Fleet during summer 2002.

P. lima was present in increasing cell densities
on most substratum species, over the sampling
period. LC-MS analysis detected OA and DTX-

1 in extracts of wild P. lima cells, in ratios
characteristic of P. lima strains previously isolated
from the Fleet. No toxins, however, were
detected in oyster flesh during this time.

Fooen, J. (j.m.foden@cefas.co.uk), Purnie, D.A., Morris, S.,
NasciMenTo, S. (2005). Epiphytic abundance and toxicity
of Prorocentrum lima populations in the Fleet Lagoon,
UK. Harmful Algae, 4: 1063-1074.

30. A new DSP test

Jellett Rapid Testing Ltd. has developed a rapid
field test kit to screen for diarrhetic shellfish
poisoning (DSP) toxins. The new test provides

a qualitative (positive/negative) indication of

the presence of okadaic acid (OA) and some

of its analogues in about 30 min. It is designed
as a screening method for regulatory labs to
eliminate negative samples, thereby leaving a
smaller number of positive samples to be tested
with more sophisticated and time-consuming
quantitative methods. Due to its simplicity and
speed, the Rapid Test for DSP may eventually

be used in other applications such as shellfish
harvest management and toxin research. The
test is based on easy-to-use lateral flow immuno-
chromatographic (LFI) test strips, which operate
the same way as Jellett Rapid Testing’s Rapid
Tests for paralytic shellfish poisoning (PSP) toxins
and amnesic shellfish poisoning (ASP) toxins.
The sensitivity of the antibodies to some of

the analogues of the DSP family of toxins was
investigated using pure compounds from the
National Research Council of Canada. In the
Rapid Test format, okadaic acid, dinophysistoxin
1 (DTX1) and dinophysistoxin 2 (DTX2) were
detected similarly with 50% reduction in test
line colour intensity at 5 nM for the solutions
applied to test strips. One of the DTX-3 esters
eliminated the test line at 500 nM, indicating low
cross-reactivity, whereas no effect was observed
with one of the brevetoxins (PbTx-3), yessotoxin,

gymnodimine, spirolide and pectenotoxins PTX2,
PTX11, at concentrations up to 1000 nM.

Lavcock, M.V., Jettett, J.F. (jjellett@jellett.ca), Easy, D.J.,
Donovan, M.A. (2006). First report of a new rapid assay
for diarrhetic shellfish poisoning toxins. Harmful Algae,
5: 74-78.

31. PSP testing in the USA

In January 2004, in response to the summary

of actions from the 2003 Interstate Shellfish
Sanitation Conference, the U.S. Food and Drug
Administration concurred that the Jellett Rapid
PSP test (JRPT) may be used for screening acidified
shellfish tissues for saxitoxins. A parallel study

of the JRPT and the mouse bioassay (MBA) was
conducted from January 21 to April 13, 2004.
Thereafter, the JRPT was implemented as a PSP
screen for the remainder of 2004. A negative
JRPT test represented a final result. When the
JRPT was positive or indeterminate, the MBA was
conducted. From January 21 to December 23,
2004 a total of 940 JRPT were completed; the
testing yielded 478 negative, 147 positive, 259 false
positive, 20 indeterminate and 6 invalid results.
Animal usage was decreased and analyst time was
conserved when a negative screen was obtained.
The study confirmed the JRPT could be used for
PSP surveillance in California on a year-round basis
without a negative impact on public health.

OsHIro, M., Pram, L., Csutl, D., Dobp, M., Inami, G.B.,
Brenpen, R.A. (rbrenden@dhs.ca.gov) (2006). Paralytic
shellfish poisoning surveillance in California using the
Jellett Rapid PSP test. Harmful Algae, 5: 69-73.

32. ASP in scallop samples

Since 1998, king scallops (Pecten maximus)
obtained from Scottish offshore sites have

been monitored for domoic acid (DA) and
epi-domoic acid (epi-DA), the principal toxic
compounds associated with amnesic shellfish
poisoning (ASP). The presence of these toxins

in king scallops harvested from Scottish waters
at concentrations exceeding the current
regulatory limit is a recurrent event. However,
little information was available to determine
the effects that different storage conditions
experienced during sample transportation to
the monitoring laboratory may have on toxin
concentrations. Furthermore, the stability of DA
and epi-DA in the solvents routinely used for
their extraction from shellfish has not previously
been assessed.
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Results from this study demonstrate that when
king scallop samples were stored for 2-3 days
at 12 degrees C, a significantly higher toxin
concentration was detected in the gonad

than when samples were stored at 4 degrees
C and analysed within 48 h. This implies that
monitoring programmes must consider transport
and storage conditions between harvest

and analysis. Stability studies showed rapid
decomposition of DA and epi-DA in aqueous
methanol extracts while DA and epi-DA seem
acceptably stable when stored refrigerated in
citrate buffer.

StoBo, L.A., GALLACHER, S., SHANKS, A.M. (2006). Effect of
storage on amnesic shellfish poisoning (ASP) toxins in
king scallops (Pecten maximus). Harmful Algae, 5: 9-19.

33. ASP in Ireland

In December 1999, domoic acid (DA) a potent
neurotoxin, responsible for the syndrome
Amnesic Shellfish Poisoning (ASP) was detected
for the first time in shellfish harvested in Ireland.
Two liquid chromatography (LC) methods were
applied to quantify DA in shellfish. DA was
identified in four species of bivalve shellfish
collected along the west and south coastal
regions of the Republic of Ireland. The amount
of DA that was present in three species (Mytilus
edulis, Crassostrea gigas, Ensis siliqua) was
within EU guideline limits for sale of shellfish.
However, king scallops (Pecten maximus) posed
a significant human health hazard with levels
up to 240 mu g DA/g total tissues. Most scallop
samples (55%) contained DA at levels greater
than the regulatory limit. The DA levels in the
digestive glands of some samples of scallops
were among the highest that have ever been
recorded (2,820 mu g DA/Qg).

James, K.J. (kjames@cit.ie), Gittman, M., Amanpi, M.F., Lopez-
Rivera, A., PuenTe, P.F., Lenane, M., MiTRovIC, S., FURey, A.
(2005). Amnesic shellfish poisoning toxins in bivalve
molluscs in Ireland. Toxicon, 46: 852-858.

34. Microbial contamination episodes

Shellfish harvesting waters exhibit transitory
non-compliance with microbiological standards
after rainfall episodes despite significant
expenditures on control of sewage derived
pollutant loadings. This paper demonstrates the
role of wave propagation in the entrainment of
Faecal Indicator Organisms from river channel
beds as a contributor to episodes of poor

microbial water quality.

High flows and rapid changes in river flow,
driven by releases of bacterially pure reservoir
water, resulted in elevated Faecal Indicator
Organisms concentrations and transient peaks
in concentration. New interpretation of data
suggest three modes of entrainment: (1)
immediate wave-front disturbance, (2) wave
propagation lift and post-wave transport

at mean flow velocity, and (3) stochastic
erosional mechanisms that maintain elevated
bacterial concentrations under steady high flow
conditions. This is a significant advance on the
previously proposed mechanisms. The processes
highlighted have relevance for the protection of
shellfish nurseries, drinking water supply intakes
and episodes of poor bathing water quality, and
associated health risks.

SM3aN YdJeasay

WiLkiNsoN, J., Kav, D. (dvk@aber.ac.uk), Wyer, M., JENKINS,
A. (2006). Processes driving the episodic flux of faecal
indicator organisms in streams impacting on recreational
and shellfish harvesting waters. Water Research, 40: 153-
161.

35. Viral contamination of Dutch oysters

Consumption of virus-contaminated shellfish has
caused numerous outbreaks of gastroenteritis
and hepatitis worldwide. In The Netherlands,
oysters are cultured and imported both for
consumption and export. The presence of
noroviruses, rotaviruses, astroviruses, hepatitis A
viruses, and enteroviruses was determined in 64
commercial and non-commercial oyster samples.

Oysters were collected monthly for 13 months
from four different harvesting areas in the
Oosterschelde Delta. Oyster samples were
classified by determining Escherichia coli

levels. Two of 36 commercial and 2 of 28 non-
commercial oyster samples were B-classified and
therefore not ready for consumption. All other
oyster samples were A-classified. Enterovirus
RNA was detected in 14 of 64 oyster samples,
of which 4 were from non-commercial oyster
harvesting areas and 10 were from commercial
harvesting areas. None of the other human
pathogenic viruses were detected. The levels of
somatic coliphages and F-specific phages were
also determined in all 64 oyster samples, with
some samples containing high phage levels,
but with most samples containing low phage
levels. However, independent of these high
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or low phage levels, enterovirus RNA could
be detected. Thus, commercial oysters can be
contaminated with pathogenic viruses, and
monitoring only faecal indicators might not
sufficiently protect human health.

LobDER-VERSCHOOR, F., Husman, A.M.R. (am.de.roda.
husman@rivm.nl), van pen Berg, H.H.J.L., STeIN, A., VAN
Pett-HeerscHAP, H.M.L., van Der Poet, W.H.M. (2005). Year-
round screening of non-commercial and commercial
oysters for the presence of human pathogenic viruses.
Journal of Food Protection, 68: 1853-1859.

36. Natural treatments to reduce faecal
contamination

‘Natural’ treatment systems such as wetlands
and reed beds have been proposed as
sustainable means of reducing fluxes of faecal
indicator organisms (FIOs) to recreational and
shellfish harvesting waters.

This study was primarily undertaken to
investigate the relative sources of FIOs to the
popular bathing waters around Clacton, UK.

In this predominantly arable (mainly cereal
cropping) farming area, the principal land use
predictor, explaining 76% of the variance in
Escherichia coli concentration at sub-catchment
outlets during the bathing season, was the
proportion of built-up (i.e. urbanised) land in
each sub-catchment. This finding contrasts

with earlier studies in livestock farming regions
where the proportion of improved grassland has
proven to be the strongest predictor of microbial
concentration.

Also novel in this investigation, a flood defence
wall has been built creating a wetland area

which discharges every tidal cycle. The wetland
gives over a 97% reduction in the flux and
concentrations of FIOs to the marine recreational
waters. Also, FIO concentrations in water draining
through the wetland to the sea were similar

to concentrations measured in six UK sewage
treatment plant effluents subject to secondary
(biological) treatment followed by UV disinfection.

Kav, D. (dvk@aber.ac.uk), Wyer, M.D., CROWTHER, J.,
WILKINSON, J., StapLeToN, C., Grass, P. (2005). Sustainable
reduction in the flux of microbial compliance parameters
from urban and arable land use to coastal bathing waters
by a wetland ecosystem produced by a marine flood
defence structure. Water Research, 39: 3320-3332.

37. Shellfish microbiological testing

The variability in Escherichia coli enumeration
data and detection of Salmonella spp. for
LENTICULE discs and freeze-dried samples

for the Health Protection Agency’s External
Quality Assessment (EQA) scheme for shellfish
microbiology was compared. The results provide
validation data for the replacement of freeze-
dried samples by LENTICULE discs for the
Shellfish EQA Scheme.

Four samples of known but undisclosed
microbiological content were dispatched in
both freeze-dried and LENTICULE disc formats
to 57 participating laboratories in 20 countries.
Participants examined samples using their
routine methods for the most probable number
(MPN) of E. coli per 100 g and the presence/
absence of Salmonella spp.

There was no significant difference between

the Food and Environmental Proficiency Testing
Unit and participating laboratories for E. coli and
Salmonella spp. results. There were significantly
fewer outlying results using the LENTICULE discs
than freeze-dried sample format and equivalent
or less variance for the former for E. coli MPN.
There was no significant difference between
LENTICULE discs and freeze-dried samples for
the presence/absence of Salmonella spp.

Overall the results indicated that LENTICULE
discs are a homogenous and stable matrix for
EQA samples.

Prior, Z. (foodega@hpa.org.uk), Anprews, N., RusseLt, J.E.
(2005). LENTICULE discs provide a homogenous format
for external quality assessment samples: a comparison
with freeze-dried samples for shellfish microbiology.
Letters in Applied Microbiology, 41: 334-340.

38. Destruction of Hepatitis A by
cooking

Hepatitis A is a worldwide infectious disease.
Shellfish consumption has always been one of
the major risk factors for hepatitis A infection,
especially when these products are eaten raw or
slightly cooked.

The aim of the present study was to evaluate
hepatitis A virus (HAV) stability in experimentally
contaminated mussels, subjected to domestic
cooking. Three different domestic preparations
(mussel hors d'oevre, mussel au gratin, mussels
with tomato sauce) were performed according
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to traditional Italian cookery methods using
different time and temperature conditions. The
infectious virus was completely inactivated only
in “mussels in tomato sauce”, while it was still
present, even if not quantitatively determinable,
in the other preparations. The study confirmed
that certain factors could influence the sensitivity
of HAV to thermal inactivation, preventing a
complete decontamination of the product.

Croal, L. (luciana.croci@iss.it), De Mepici, D., Di Pasquatg, S.,
Tor, L. (2005). Resistance of hepatitis A virus in mussels
subjected to different domestic cookings. International
Journal of Food Microbiology, 105: 139-144.

39. Effects of aerial exposure on
Nephrops

A range of biochemical, endocrinological,
immunological, microbiological and pathological
measures of condition of trawl-caught Nephrops
norvegicus destined for the live transport market
was studied.

During prolonged periods of aerial exposure
N. norvegicus experience large disruptions

to the carbohydrate profile, with increases

in haemolymph L-lactate and crustacean
hyperglycaemic hormone concentrations, and
corresponding fluctuations in haemolymph
pH. The severity of this disruption increases
with the temperature of aerial exposure. This
in turn impacts on the immune competence
of the lobsters, with significant reductions in
the number of circulating haemocytes and
phenoloxidase levels observed as well as
increases in the degree of bacteraemia of the
haemolymph.

Utilising evidence obtained during histological
and other studies, possible causes of the
immuno-suppression and subsequent meat
spoilage are discussed. The information obtained
should help to identify critical periods in the
post-capture period that promote poor stock
condition and mortality. Such data may be used
to generate an internationally accepted Code of
Practice for the capture, handling and transport
of commercially exploited decapod crustaceans.

Ripgway, I.D., TavLor, A.C., ATKINSON, R., STENTIFORD,
G.D., CHang, E.S., CHang, S.A., Nei, D.M. (D.Neil@
bio-gla.ac.uk) (2006). Morbidity and mortality in
Norway lobsters, Nephrops norvegicus: physiological,
immunological and pathological effects of aerial
exposure. Journal of Experimental Marine Biology and
Ecology, 328: 251-264.

40. Wild v cultured lobster broodstock

Stock enhancement experiments of European
lobsters have been carried out around the
Kvitsoy Islands in southwestern Norway since
1990. In addition to releases of coded wire
tagged lobster juveniles and subsequent
monitoring of the commercial fishery, a lobster
hatchery was established in 1997. Several
experiments were made on the communal-
rearing approach where the performance of
mixed larval groups (families) was evaluated
under identical conditions. Berried females of
wild and cultured origin and their respective
fertilised eggs were screened by using micro-
satellite DNA profiling involving a multiplex set
of six lobster specific primers, thereby allowing
determination of both parental genotypes. Each
female was kept separately during hatching,
and the offspring were later mixed and raised
in @ communal rearing system. The early-larval
survival was estimated at stage IV (bottom
stage), and the survivors were identified to
family and group by micro-satellite profiling.
Five different communal experiments were
conducted, representing offspring from 65
berried females. Offspring of cultured females
displayed a relative fitness of 60% in comparison
to offspring from wild females. Large variation
in survival was also observed among families
within the “wild” and “cultured” groups,
suggesting a genetic component for these traits
and a potential for selective breeding.

SM3aN YdJeasay

Jorstap, K.E. (knut.joerstad@imr.no), ProboHL, P.A.,
KrisTiansen, T.S., HuGHes, M., FaresTvErT, E., TAGGART, J.B.,
AcnaLT, AL., Fercuson, A. (2005). Communal larval
rearing of European lobster (Homarus gammarus):
Family identification by microsatellite DNA profiling and
offspring fitness comparisons. Aquaculture, 247: 275-
285.
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Fishing News, 20 January 2006

Crackdown on Dee
estuary cocklers

ENVIRONMENT Agency Wales started a month-long public consultation
last Friday (13 January) on the future management of Dee cocklebeds as it
attempts to establish a sustainable fishery that operates for six months of the year.

The agency has applied to DEFRA and the National Assembly for Wales for
a regulating order, which will allow for better controls for regulating and
funding the fishery.

Alan Winstone, the agency’s environment manager for the north Wales
coast commented: “A regulating order is long overdue for the Dee estuary
and we look forward to working with fishermen to ensure a profitable and
sustainable future for the estuary.

“A properly managed fishery where the beneficiaries fund the regulatory costs
and cockling is carried out by professionals with full consideration for safety
and the environment is essential.”

Main changes to current legislation will include an extension to the close season,
an annual allocation of 50 licences based on evidence of previous participation
in the fishery, a licence fee of £992, cold weather restriction on opening,
daily quotas and access from designated points around the estuary. It
is estimated that the fishery can support a total annual catch of 500-2500
tonnes, generating an average gross income of between £250,000 and £1.25m a
year and supporting up to 50 licensees.

The Dee is one of five major cockle fisheries within the UK. It has had
partial regulation since bylaws introduced a permitting system in 1995. These
bylaws do not enable the agency to restrict the number of fishermen or to
recover the costs required in regulating the fishery.

Currently, every applicant must be granted a permit, and monitoring,
administration and enforcement costs are high and are currently funded by
the taxpayer.

The absence of adequate controls has resulted in a highly volatile fishery
with large numbers of inexperienced casual labourers descending on the
estuary.

In the first week of 2006 there were two separate incidents of illegal cocklers
being caught in the Dee Estuary, revealed the agency.

The offenders are to appear in court soon.

B Consultation documents are available at www.environmentagency.wales.
gov.uk
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Oyster
farmers
battle
for
world
record

shellfish farmer in North
Wabes iz claiming a mew
Britizh record for the largest
oyster al @ recent
competition for arpdan: in the
Guirezs Book of Records,

Shaun Krynen of Menai Oysters
waon the competition on September
28 at the Anglesey Arms Hotel,
Menai Bridge, Wales. And, as one
of the judges. | was pleased to
present him with a -;;,I‘:lcqul: for
E250 (34300 and a certificate from
the Sea Fish Industry Authority,
wiich organised this fun event

However, Mr Krynen's Pacific
ovster (Crazsostrea gigas), which
weighed 1. 48kg (3lb. 4oz), failed
to beat the American world record
of 3.7kg (8.1 b}, but he ks claiming
it as a new British record

The Welsh oyster beat
challengers from Essex and
Comwall and attracted a lot of
medin and press attention. As a
result, Shaun and his winning
oyster appeared on several TV
news programmes and even hit the
national press.

Shaun is a8 marine scienoe
praduate from the University of
Wabes and he ks using his expertise
to run a shellfish famm in the Menai
Strait, Morth Wales that produces
about 70,000 Pacific ovsiers and
around 150 tonnes of Bottom-
cultivated mussels anmually,

He told the press “As far as | am

by Dr Eric
Edwards

concerned my oyster is & new
British record because | don't think
one has ever existed. | am sure
there are bigger oysters than m;
three-pounder somewhere rmdi am
izsuing a come and beat me
challenge 10 other shellfish
producers”,

The Guinness Book of Records
lists the: largest ovster in the world
as o ‘native oyster (Ostrea edelis)
taken from Chesapeake Bay in
19949 that measured 305 cm (12
inches) long and 14 cm (5.5
inches) wide and weighing 3.7ks
(8.1 Ib)

i

Shaun Knynen of Menal Oysters
holding his British record.
Although only just slightly smalle
in size than the US world record-
setter, it weights less than hall o
the American giamt

This record seems rather odd to
me as | thought that it was the
American oyster (Crassosirea
virginica) that inhabited this pan
of the eastern seaboard of the USA
Furthermore, the Welsh ovster was
only a couple of centimetres
smaller in length. but only half the
weight of the current world
champion.

The Guinness Book ol Records
people ke these challenges
sersously and with my fellow judge,
Dir Steven Lockwood, | had to
make careful measurements under
the scrutiny of the press, | can only
suggest that efforts are now taken
1o beat this suspect American
record and | repeat Shaun Krmen's
challenge to try to find an oyster
over 4kg or 8.5 Ths,

Sales executive wins
oyster-eating competition

AN Edinburgh bar marked
the first day of Seafood Week
by hosting an oyster-eating
i.:l?“l-Illl.'[I[I-HJI. fomic v Ih:ti
couples 1o participate 1w fce
1o devour a plateful of oysters
as quickly as they could.
However, before feeding
them to each other, compen-
tors first had 1o suck the oys-
ters using a siraw,

The overall winners were
oysier lovers Lon Lanos (24)
and Axel Laval (24) who were

presented with a bottle of
champagne after sucking and
munching their way throngh
an impressive eight oysters
each. Onginally from Pans,
Lou is an advertising sales ex-
ecutive with our sister publi-
cation, Enrepean Fish Trader,

Speaking afier the event,
Lou said she was delighted 1o
have the opportunity o rep-
resent France in the shellfish-
edling contest.

“1 love oysters but ['ve

never had 1o suck them and
eat them so quickly before!™
she said.

“I'm thrilled to have won,
especially knowing that [ was
competing against Scottish
people.”

Following the competition,
Australian-bom chef Dario
Pacifici demonstrated his oys-
ter shucking technique. Glas-
gow-based company, The
Fish People supplied 100 oys-
ters for the event.
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Scottish aquaculture receives £600,000 boost

MORE than £600,000 woarth of
grants have been awarded 10
Scottish aguaculture compa-
nies in the latest round of the
Evropean Financial Instrument
for Fisheries Guidance (FIFG)
awards.

In the Highlands and Islands
the awards were as follows:
Johnson Seafarms Litd, based in
Vidlin, Shetland, was awarded
£208.200 towards the expan-
sion of its cod farming facility;
Balta Island Seafare Ltd, based
in Unst, Shetland, was awarded
£27,180 to develop its organic
salmon farming site; Loch Fyne
Ovysters  Litd, based in
Ardkinglas, Argyll, was
awarded £20,000 towards the
expansion of its oyster and
mussel farm; Shetland-based

East Voe ‘Shellfish was
awarded £18,225 rowards the
expatsion of its existing mus-
sel farm, and Shetland Mussels
Lid was granted £30,752 for
the purchase and installation of
mussel culture equipment.

Elsewhere in Scotland, the
awards were: £11,333 to
Dunbar Trout Farmers, based at
Langholm and Stow, for the
installation of drum filters;
£10,570 to Yarrow Fishery, Sel-
kirk, towards a micro screen-
ing plant for inlet water supply,
and £285,750 to Scot Trout
Farming Ltd for the expansion
of facilitics to enable produc-
tion increases,

The agquaculture companies
are among 67 businesses sel o
benefit from the latest FIFG

Fish Farming International, November 2005

grant awards. The £6.5 million
funding boost is expected o
create 100 new jobs in Scot-
land's fisheries and agua-
culture sectors,

Announcing the awards, Fish-
eries Minister Ross Finnie said
they are a further substantial
commitment to the future of
Scotland’s  fisheries and
aquaculiure industries on top of
£30 million invested over the
last five years.

“The scheme in the Highlands
and Islands has been regularly
oversubseribed with high qual-
ity bids and for that reason |
have topped up the available
EU FIFG aid with Executive
funds to benefit a larger
number of projects across Scot-
land,” Mr Finnie said,

“l am particularly delighted
o announce support of im-
provements to facilities at
Mallaig and Carradale har-
bours and the further expan-
sion of cod farming facilities
on Shetland.

“l am committed to a profit-
able and sustainable fisheries
sector and see grant support as
contributing to achieving this
objective.”

This is the ninth round of
FIFG awards which were intro-
duced in 2000 and will rup un-
til the end of 2006, Cver the
period of the FIFG programme,
£355 million has been made
available to Scotland (£17 mil-
lion for the Highlands and Is-
lands area and £38 million for
the rest of Scotland).

Sustainable exploitation on agenda at French
shellfish conference

THE 8th International Confer-
ence on Shellfish Restoration
(ICSR "05), held in France in
October, provided an opportu-
nity for scientists, government
officials, resource managers, in-
dustry figures and members of
the public to exchange informa-
tion about the biology, ecology
and sustainable exploitation of

shellfish resources.

Approaches to restore coastal
shellfish ecosystems through
management, enhancement,
and restoration efforts were
discussed, and innovative man-
agement, ecological, and social
approaches towards the resto-

P

Shalifish restoration was on the agenda at ICSR conference

management,
Presentations given in-
cluded: Hatchery technology
to support shellfish restoration
and recent research on New
Zealand abalone stock en-
hancement; protection of bi-
valve larval rearing by benefi-
cial marine bacteria; settled
mesh trials of the scallop
Pecten maximus in South West
Ireland; disinfectants used in
molluse hateheries and nurs-
eries, and population dynam-
ics and status of the stock of
oyster (Crassostrea
madrasensis) and green mus-
sel (Perna viridis) in the Cox's

ration of degraded shellfish habitat and
the improvement of coastal ecosystem
health were shared.

The conference focused on a number
of themes relating to shellfish restora-
tion including the importance of hatch-
eries and aquaculture, genetic consid-

erations, shellfish fitness considera-
tions, exotics/invasive/introduced spe-
cies considerations, shellfish-ecosystem
linkages, environmental quality moni-
toring and improvements, socio-eco-
nomic, policy, outreach and education
aspects, and fisheries and aquaculture

Bazar coast of Bangladesh.

The ICSR was held in Brest, France,
from October 2-5. Recommendations
put forward at the conference were
presented at the 9 Interviews on Sci-
ence and Ethics, held in Brest on Oc-
tober 7 and 8.

Fish Farmer, November/December 2005
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Traps target illegal
Manx scallop fishing

SEABED traps are to be set up off the Isle of Man to deter

illegal fishing, the govemment has announced.

Eight 2m ‘tank traps’, designed to tangle fishing
equipment towed across the seabed, are being lald down
off Port Erin, according to BEC News.

Specialist divers from Port Erin Marine Laboratory are
being called in to install the traps.

Peter Karran MHK, member for fisheries, said the area
has an ‘extremely valuable' population of scallops and the
fisheries department is determined to protect the area.

"The closed area enjoys widespread support from the
fishing industry and could be responsible for ensuring the
sustainability of some Manx scallop beds."

The Department of Agriculture, Fisheries and Forestry Is
urging anyone who sees illegal fishing to report it to them.

Fishing News, 9 December 2005

IFREMER, the French
research body, has been
studying new strains of
microalgae for feeding
mollusc larvae and
investigating nutritional
needs of the Pacific
oyster (Crassostrea
gigas) that have never
been fully explored,
writes BERNADETTE
TOURMNAY.

“Up to now, microalgae
as feed for molluscs has
been considered a "given’
and therefore no
progress in the way they
are cultivated was
necessary,” explains Dr
René Robert, head of the
research at fremer's
axperimental hatchery at
Argenton.

*Howewver with
molluscs it is essential
because, as cpposed to
fish and prawns, there
are no other nutritional
steps.”

Relatively few
microalgae strains and
flagellate species are
currently used as feed for
mollusc larvae and this
can limit hatchery
production and create
feeding problems if
losses occur.

Two species of
flagellates, Isochrysis
affinis galbana and/or its
clone Tahiti iso and
Paviova lutheri are mast
commonly used as
mollusc larvae feed in
addition to five different
spacies of micro algae,
also known as diatoms.

To give hatcheries
maore choice, researchers
testad four microalgae
species as feed for the
Pacific oyster larvae -
Imantonia rotunda,
Emiliania huxleyi,
Pzeudoizsochrysis
paradoxa and
Diacronema viakianum.

Ifremer studies
mollusc feed

E huxleyi and | rofunda
led to poor growth, while
D vigkignum and P
galbana had promising
resulis with the same feed
value as T iso and suparior
to Paviova lutheri.

In addition thesa
species were found to
grow well in hatchery
conditions in large
volumes and their size
was perfectly adapted to
be ingested by very
young larvae.

Hremer is also studying
two species of
microalgae taken from
the natural envirenment,
one from temperate, the
other from tropical
waters. Both have high
feed values for Pacific
oyster larvae.

However, it is not yat
possible to produce them
in velumes of more than
20 litres, making tham
unsuitable for
commercial hatcheries.

Hremer has also looked
at the feeding and
nutritional needs of
molluses, such as the
importance of particular
fatty acids. Current
knowledge has been
based on what is known
about fish without having
been validated for bivalve
molluscs.

This approach, says Dr
Robert, has not given
researchers the
information they need
about mollusc larvae’s
essantial noads.

It is important that the
elements contained in

microalgae used as feed
cover the biochemical
neeads of the lanvae to
achieve good growth.
However, the same basic
feed is used for all
molluscs, P luther has
been used for some time,
with some success on
clams and flat oysters, so
its use for other molluscs
has never been
questioned.

“We have shown that
this algae has no feed
value for the Pacific
oyster even though it
has two essential fatty
acids and should
produce good larval
development,” says Dr
Robert.

“Instead it produces no
growth in C gigas. We
have studied other
species of Paviova with
the same results.”

Dr Robert believes the
approach to mollusc
nutrition needs to be
reappraised, and that the
future for mollusc feed
will lie in the optimisation
of phytoplankton
production in hatcheries
and nurseries.

This in turn will lead to
a diversification of the
number of species
avallable and improve the
understanding of the
ecophysiological needs
of larvae, as well as
improve their cultivation
by developing new
methods such as
continuous production
in photo bioreactors at
high density.

Shellfish News 21, Spring 2006

NFFO looks
at shellfish
strategy

DEVELOPMENT of a strate-
gy for the English shellfish
sector was at the top of the
agenda at a meeting of the
NFFO shellfish committee in
Derby on Thursday last week.

Dr Colin Bannister, one of
two consultants appointed to
work with Seafish to work on
the strategy, was present at
the meeting. One of the
NFFO's aims is to develop
views to feed into a meeting
later this month of a govern-
ment working group that is
examining the strategy.

Issues discussed included
marketing, the expansion of
the shellfish sector, the supply
chain and managing the
TESOUrce, - -

Doug Beveridge of the
NFFO said the shellfish sec-
tor was more valuable than
the bare statistics suggested,
particularly to'small ports.

“There has been a lot of
growth in the shellfish sector
and it has to be managed.
This is especially important

against the backdrop of the -

forthcoming Marine Bill and
the spatial planning that will
be involved and that is bound
to affect fishing. It's impor-
tant that we get the views of
the shellfish sector and
indeed the under-10m sector
on the table,” JoiE SR

Fishing News, 9 December 2005

Fish Farming International,

December 2005
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A BOOTTISH  compan
believes that its new mussel.
I.'rLr'A'il'lg system could revo-
ulionise mussel aquaculiure
Tullowing successful trials in
Shetlond
Gamric Bay Prawn Trawls
of Aberdeenshire, launched
its net droppers - lengths of
neiting - at this year's Fishing
vide show in Glasgow, and
has jusi reported good har-
vesd resulls from droppers set
un longlines at the Demlane
Mussels site in Shetland,
Gamrics Michacl Watt
lists the advaniages of using
the new droppers
® Mo pegging of ropes no
pegs needed
® Ensy installation at set up
@ [nereased yhelds by up 1w
35%
@ Allows room for growth
® Beiier water cinculution
® Secure and even growth
® Well suited 10 sutomatic
and hand harviesting methods

I-uﬂunlmmu nllu

Droppers ‘could
revolutionise
mussel farming’

dropper over one month's
harvesting at 79.98kg, with
the best day avernging
Bb.9kg,

“This is compared 10 a
rope and peg average at the
Demlane site of 55 w 60kg
per rope and peg dropper”
says Watt,

graded lrlma-cla compared 10

B rope droppe
ﬁ ntlu'f L'u in excellent
comdition and ready 1o reser

for next spar settbement,”
CGamric Boy Prawn Trawls
held o seminar for producers
o discuss these and future
developments in Shetland,

Gamrle plans 1o develop the
system in trials on the west
coast of Scotlamd, Ircland,
amd in Galicie, the heart of
Spain’s musse] indusiry,

“Trials of differemt styles
amal sizes have been undertak-
en, ench using nets of three 1w
four meshes across and of

®MNo  broken pegs  afier “The meat content was  where the scctor grew by  varying lengths weighted 1o
harvest 9%, with sizes of 50 to 60 16% last year, producing one side 1o kee mixh
® Uniform feeding of mus-  mussels per kilo, 4000 1wanes., apen,” explains Wart.
sels ncross droppers “The automatic harvesting “We believe the nets can “The droppers are atached
® Reusable : (‘l]ll.ll[ll:nﬂﬂ siripped the mus-  revolutionise mussel aqua-  to ropes on the water surfsce,
Demlone, which set the sels as normal with no prob-  culore in Shetland  and  which themselves are fixed 1o
druppers in 2003, reported  lems. Only 4.03 droppers  worldwide where sites are  limes of plastic floats st m
avernge yickds from cach net  were harvested per 500%kg of  now Hmited,” says Waet, regular intervals,”

Fish Farming International, December 2005

Women with mussels!

TWO WELSH mussel companies are finding that
women have no problem doing men's work in the
fishing industry, reports Eric Edwards.

At Port Pehrhyn, Bangor, Laura Carpenter
{pictured, left) and Charlotte Wilson (right) have
been working as deckhands on the 30m dredger
5till Ostrea, owned by Deepdock, while Bonny
Mould works handling the dredges on the 43rn
Valente, owned by Myti Mussels.

The skippers of the two vessels tell Fi that
their female crews are enthusiastic and reliable.

Mussel producers in the Menal Strait had a
good 2005, with bumper harvests sent live by
truck to markets in the Netherlands and France
as well as lreland.

Production during the mussel season that

| ends in April is expected to reach about 8000
i tonnes, worth around £5m.

Fishing News, 27 January 2006
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Value of UK shellfish production increases by 26%

THE estimated value of shellfish production in the UK in
2004 increased by around 26% compared with 2003, The
total value of shellfish produced for the table was an esti-
mated £22 7 million, from over 27,800 tonnes.

A report published by the Centre for Environment Fish-
eries and Aquaculture Science in December states that pro-
duction by weight of the major species of farmed shellfish
(mussels and Pacific oysters) for the table was similar to
that in the previous year, For the other species, of which
only small quantities are produced, there was a drop in pro-
duction for both clams and scallops.

The figures show that a total of 26,611 tonnes of mussels
were produced in the UK with Wales producing the largest
volume (14,814 tonnes), followed by, Scotland (4,223
tonnes), Northern Ireland (4,311 tonnes), and England
(3,263 tonnes). The UK total for Pacific oysters was 1,019
tonnes with England producing 432 tonnes, Scotland pro-
ducing 287 tonnes, Northern Ireland producing 278 tonnes
and Wales producing 22 tonnes,

One hundred and cighteen tonnes of native (flat) oysters
were produced - 106 tonnes in England, 8 tonnes in Scot-
land and four tonnes in Northern Ireland. Scotland was

Moroccan
bonamia
outbreak

THE WORLD animal health

T

A total of 1,019 tonnes of Pacific oysters were produced in the UK in 2004,

the only producer of Queens, producing 45 tonnes. Eigh
teen tonnes of clams were grown in Morthern Ireland and
England, with the countries producing 11 tonnes and seven
tonnes respectively. Ten tonnes of scallops were grown in
Seotland and 10 tonnes of cockles were produced in Eng-
land.

The figures do not include production or value of native
aysters from the Selent Several and Regulated grounds.
Nor do they include hatchery/nursery seed production for
on-growing, much of which is exported.

organisation, the OIE, has
reported an outbreak of
Bonamia ostreae among 580
oysters in Morocco. The OIE
said that the oysters were
destroyed at Khnifiss lagoon,
Laayoune provinee, in
Western Sahara. The

outbreak was confirmed by Fish Farming
Morocco'’s National Fisheries  International, January
Research Institute. 2006

BST International

THE BST Adjustable Longline Oyster system has been de-
veloped over 15 years by a group of Australian ovster farm-
ers seeking an improved cultivation method suited to the
challenging South Australian conditions,

The aim is to use the natural rumbling action on the sus-
pended baskets to produce strong elean oysters with mini-
mum labour input by letting nature do the work. By rais-
ing and lowering the lines it is possible to control growth
and minimize fouling.

In European eonditions the results have been remarkahle,
with data from the independent French research establish-
ment SM.LD.A P showing up to 40% growth increase com-
pared to the conventional bag and trestle systems.

These growth rates suggest it will be possible to bring
oysters to market size in 18 months with improved shell
shape and avoiding the problems associated with palydora.

The clean shell, good shape and high meat to shell ratio
have made BST cultivated oysters the preferred product in
the Australian market where there are some 600 Ha under
cultivation.

Systems are installed in England, Ireland, Scotland and
on the Solway Firth in extremely rough conditions which
survived the heavy winter storms. New installations are
planned in several areas of France in the spring of 2006,

BST International

The Causeway Blackwater Trading Estate
Maldon Essex CM9 4GG Tel 0044 1621 874 245 Fax0044
1621 874 299 e-mail sales@hbstoysters. net

www. hstoysters.net
Fish Farmer, January/February 2006

Fish Farmer, January/February 2006

EU research
on allergies

A EUROPEAN project is
addressing the causes food
allergies, a significant
problem for the seafood
sector. The EuroPrevall
project will try to identify
risk factors, helping pinpoint
the circumstances sparking
these problems.

This would allow foods to
be tested for allergies
without feeding foodstuffs to
potentially allergic
individuals, the so-called
‘food challenge’ test.

EurcPrevall will also try 1o
establish the difference
between food intolerance
and food allergies,
discovering, said the
European Commission
“what is causing our bodies
to react, sometimes violently,
to the very thing that is
supposed to sustain us”.

B www.europrevall.org

Fish Farming International, January 2006
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QPX disease
test on clams

A NEW genetic test that can
detect devastating clam
disease OPX - quahog
parasite unknown - has been
developed by US scientists at
the Woods Hole
Oceanographic Institution
(WHOI) in Cape Cod,
Massachusetts, reports
MONICA DOBIE.

Scientists claim the test is
sensitive enough to detect the
QPX organism not only in
clams, but also in seawater
and sediment — and can even
ensure clams without visible
SYMPLOMmS are not carrying
the disease,

QPX spreads from clam to
clam by secreting a thick
mucus layer to insulate itself
from the clam’s immune
system. The discase has
devastated hundreds of clam
beds along the east coast of
north America, from
Virginia, USA, to Canadian
waters.

Researchers believe QPX
decomposes in seaweed,
making it present in all
coastal waters, but ilt
becomes deadly to clams only
when it reaches a critical
conceéntration in the water,

WHOI is also investigating
what circumstances enables
this organisms to reach
deadly concentrations.

B wwwwhoi.edu

Fish Farming International,
January 2006

New strategy marks start of planning !
system to protect Scotland’s water

A NEW era in policy and practice for Scot-
land's water enviromment began in Decem-
ber when environmental watchdog, the Scot-
tish Environment Protection Agency (SEPA)
launched the River Basin Planning Sirategy
for the Scotland River Basin Districe,
Representing the stant of the implementation
of river basan planning for Scotland, the Strat-
egy is o requirement of new legislation to pro-
tect and improve all of Scotland’s waters.
SEPA’s Callum Sinclair said: “At the heant
of the Strategy lies SEPA's vision of river
basin planning as a system that will promiote
sustainable waler use in o manner that pro-
tects and Improves the waler environment,
The active involvement of other interested
parties will be crucial 1o the ssccess of the
Sirategy and the pew planning system, The
Strategy will help inform organisations and
communities on how and when they can be-
come invelved in river basin planning in the
future, and 1o consider how their contribu-
tiong will be most effective. For some, this
process has already begun by atending semi-
nars held in 2003 or by responding 1o the fior-
mal public consultation exercise in 2004.7
The sctions in the stralegy focus on three
strategic areas and have been developed us-

ing the views expressed in the pamicipative
and consuliative exercises:

1. Establishing administrative arrangements
and working principles 1o support the produc-
tion of river basin management plans;

2. Delivering participative and consultative
n'p;[mumricl.; anl

3. Integrating and co-ordinating niver basin
plans with other plans and planning.

Mr Sinclair added: “River basin planning
and the River Basin Management Plan it will
produce will deliver a range of short, medium
and long-term benefis for Scotland’s water
environment. This Strategy will form the
basis on which SEPA and its partmers can plan
and prepare 1o deliver basin planning in or-
der to better prolect, manage and improve
Scotland’s waters for everyone,”

The Stralegy also outlines SEPA’s commit-
ment lo establish & NMational Advisory Growp
and a perwork of cight Arca Advisory Groups
in 2006,

The River Basin Planning Strategy for the
Scotland River Basin District and a digest of
responses to the 2004 public consuliation are
now available at wawa sepa org ukfwid/rbmp.

To receive a copy of the Strategy, e-mail

TEY

publications @sepa.org.uk.
ifnns

Hew legislation will protect and improve Scotland's waters. |

Fish Farming International, January/February 2006

FSAS: New shellfish harvesting area classification regime

THE classafication of shellfish harvesung oreas i pod oady o
legal reguirement. but one that plays a vital role in protecting
public kealth as well £ the pood same of the indusery in Scol-
landd

As of January | ihas vear, the classificatbon process is chang
ing dee to the consolsdation of the kygiene regulations in Eu-
tope. Thie Food Standands Agency Scoitland (FEAS) has been
warking closely with harvestons 1o raise swaronesa af the new
PrOcEs,

There arr curently TEFdesigatal productios areas snd 244
individeal harvesting arcas in Scotland, with around 30 oul-
standing classification spplicatioss Tor 0500

At the momend under ELI directive #1492, the FSA, as the
competent UK aughory, must classify snd lis harvesting a-

R Rt S

Thae classification process for shelllish harvesting areas ks changing.

eas according 1o the degree of EColi conmmanmion in sam
ples of molhise flesh

Cmee the application for a particular area is processed, six
samples nocd to be taken bn scparsie montls over 8 year o
retain the classificatson. For exsmple, an A clissification means
the presluce may o direet for Baman consusaplson while a B
classification means depuration, heat treatment or relaying
pecds b ke place befors the shefllal can enter the Tood
chain

Samples leoen each srea are asalysed monthly for members
of Ecoli per 100g of flesh and infra-valvidas ligaid, wsieg a
validmed and accredised 1est method, sa reguaired by law

The draft classilcation document fof asy gaven veal i k-
soed in January and harvesiers have six weeks 10 kodge an
appeal, An independeni panel
then bears appeals in March
anid the fisal documeni is peo
duced once the appeals have
been heard and delermised

Howgver, with the consodi-
dation of the food hygscnc
regulations across Furope, the
method of barvesting ares as-
sessineml Wil change nea
year for new ayeas.

In e all exasting sivas will
mesd 1o be assessed im the
sane way. The actual reeosss
of chassification will remain
the same, usisip (ke saimse e
enethod, which will be stipu
laded as the only instbasd ac-

cepiable for this purpose.

Linder the mew rogulalons, the FSA will hive o prodece o
full survey of the proposed classification area. This survey
will book nt o nusber of fnctors, including water queality, any
pallution somrces and guantitses as well as rainfall in the anea
Thas survey will be compiled with (he assivtance of a numbser
of parties including the Scoitish Execmive, the Scooish Envi-
v etal Prosectson Apeacy and bocal ssthoitics, I will al-
Jorw @ sasnpling prlan o be developed for cach prodhs tivn anca
Set monitoring poanis willl be identified where samples will
b raken fros for the puspones of classalication

Lorna Muarray. Sensor Enforcenent Advisor wiih the FEAS s
Local Authoriny Food Law Epforcement Branch, said: “In
casenee this new moquerement merely fommalises the work al
ready being done by the FSA with panner orgamiations

“The onuz om shellfish Barvesiers to sendd m monikly sam-
ples remains unchanged. Faibue o submil regular samples
will lessd 1o diffculty s socurniely sssssasng @ aie whe award-
img & classification the folkowing year

We can't mress encaph the ingponance of properly using
Ik checks and halances wiich are in place, especially when
yia consder that i s relmively common for poople 10 cat raw
or lightly cooked shellfish and if E.coli is present then there i
a possibility of people becoming very all™

This new survey mformation will be reviewed on o regular
Basia and e final prosluct will b the Tature samipling plan
for the: area

Theis areticle was conrnibured by the Faued Srancdords Apency
Scotband, For further fformation abo fhe new neged rewsenin
e covwsact Lovma Murray on 0f 224 285 100,

Fish Farming International, January/February 2006
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Bumper Essex oyster crop

s5n oyshor th oysters for markel
Pacific o
i haliday period . oysiers
in Markot and local top
I.hﬂmm‘d'llm:fh _restaurants, it sso
southesast af England. oyhters and othor o
Owar the pariod, the Malden  Hong Kong and the Middle
Oyster and Seafood Company  EaslL
some 70,000 Most of the business
oyslers to London from its revalves around Pacific
thon and packing &ﬂlﬁmm
saed large Tarm in
David Coward-Talbot, who tha b
e than 20 years, ma Company o
that his trade 1 getting better,  forthor set mllion sact aysters
mmmmm:;r” m-nu?m::mmm
harvest requined eight growth in sal
harvest] wash, grade and pack @ www.maldonoyslers.com

From ‘On the Shellfish Scene’ by Dr Eric Edwards, Fish Farming International, February 2006

EU censures Spain
for dirty seawater

Satellite monitoring
of Solway cocklers

SOMERSET firm BlueFinger has been awarded a contract
by Solway Shellfish Management Association (S5MA) for
the supply of a vessel monitoring system (VMS) for the
Solway Firth inshore cockle fishery.

The cockle fishery was reopened recently after being
closed for some years due to over exploitation, and is
managed by SSMA. The deployment of a VMS was an
Important consideration in S$SMA’s decislon to reopen the
fishery. It will enable SSMA to monitor licensed cockle
fishing vessels and tractors and avoid overexploitation In
the future.

BlueFinger will supply the vessel equipment and the
maonitoring centre software of the VMS, The vessels will be
equipped with a GPS/GPR5-based tracking unit that will
provide location reports to the SSMA monitoring centre via
BlueFinger's fleet management hub.

A commercial cockle fishery started Iin the Solway Firth
in 1987 and landings were 4500 tonnes by 1991, with up
to six or seven hydraulle suction dredgers working on a
completely unrestricted fishery.

After several years of poor recruitment stocks began to
decline, and boat dredging was banned Iin 1992 and tractor
dredging in 1994, Hand gathering then Increased on the
Scottish side of the Solway and was banned in 2002,

BlueFinger has been providing tallormade asset tracking
systems for over elght years, traditionally to the maritime
market.

Fishing News, 13 January 2006

THE EUROPEAMN Court of
Justice (ECJ) has
censured Spain for failing
to keep water sufficiently
unpolluted in the key
mussel production region
of Galicia.

Judges agreed with the
European Commission
that Spain should have
established a shellfish-
focused water pollution
prevention plan, under
the terms of the EU's
shelifish water directive.
Spain will now have to
write such a plan or
could face large recurring
fines of over €100,000.

The court dismissed
arguments brought by
Snain that it had

complied with the
directive regarding the
waters of the Ria de Vigo
gulf by creating a general
sewage treatment
programme.

Judges agreed with
the EU that this did not
fulfil the directive's
“obligation to establish
specific programmes in
order to reduce pollution
of shellfish waters".

It also threw out an
argument by Spain that
the shellfish water
directive did not apply to
the Ria de Vigo because
its shellfish are not ready
for instant consumption,
but undergo purification
or re-laying in beds.

Fish Farming International, February 2006

EU moves on organic rules

THE EUROPEAN Commission has taken its first significant step
on the road to producing a unified definition of organic foods -

something both producers and consumers have been clamouring for

increasingly in recent times.

However, according to a proposed regulation imposing rules
on aquaculture businesses seeking to market organic fish, the
Commission explicitly suggests: “polyploidy animals may not be
used””.

Some in the industry see this as preventing salmon - a polyploid
- from being marketed as organic within the EU, even if its feed is
sustainable and welfare standards are high.

However, the regulation is a proposal, and as such will not come
into effect without much consultation between all parties that it can
potentially affect.

Polyploid organisms have more than two copies of their

chromosomes and socan evolve generation to generation, a key worry

for organic consumers seeking genetic purity in their foodstuffs.

Most polyploids are plants (eg, wheat), but salmon is a notable

exception. Other organic production rules the Commission wants
imposed across the EU include that “feed used in aquaculture shall
be from sustainable fisheries or composed essentially of agricultural
ingredients from organic farming and of natural nonagricultural
substances”.

And it suggests a broader principle: “Aquaculture production shall
minimise the negative effect on the environment.”

Should the regulation be approved by the EU Council of Ministers
and the European Parliament, the Commission would be authorised
to draft more detailed production rules for organic aquaculture
products.

Meanwhile, national governments could use their own organic
production standards, and would have to recognise those in other
member states.

e http://europa.cu.int/eur-lex/

Fish Farming International, February 2006
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New Code of Good Practice set to benefit shellfish growers

BOTH established growers and newcom-
ers to the shellfish industry are set to ben-
efit from a new Code of Good Practice. The
Assoeciation of Scottish Shellfish Growers
(ASSG) launched the document at its re-
cent conference, held in Oban.

The ASSG Code is targeted at the over-
all sctivities of shellfish growers, includ-
ing the essential requirement of making a
profit margin in order to continue to op-
erate. The ASSG hopes that, by following
the practices outlined in this volume, the
grower will be able to produce a superior
guality produect, maintain a high standard
of shellfish health, more than satisfy hy-

giene regulations and therefore safeguard  Julia Purkis and Doug Melead of the
AS5G are pictured with the Code of

customer health, while minimising the
impact of the operation on the natural
environment.

“] believe that this Code will help shellfish growerz - cur-
rent and potential - planners, regulators and others, to col-
laborate in positive efforts to optimise the future sustain-
able expansion of our sector, and therefore 1 wish to ex-
press our thanks to the funding organisations which have
enthusiastically supported this initiative,” said ASSCr chair-
man Doug McLeod.

“The initial audience for the Code is the members of the
Association = by formally signing up to follow the recom-
mendations of the Code of Practice, members will be clearly
expressing their commitment to respect the interests of

Good Practice.

other stakeholders in the coastal zone,
including loeal authorities, The Crown
Estate and environmental interests (such
as SNH). However, there is no wish to
make adherence to the Code an exclusive
opportunity, and we would be happy Lo see
the audience extend to all shellfish culti-
vation activities in Scottish waters. And
in the longer term, we expect the Code will
enter the wider international community
of shellfish cultivation.”

The Code is perceived as a living docu-
ment, available both as hard copy and elec-
tronie version, with updates to be supplied
as appropriate and as required, This ap-
plies to regulatory and research outeomes
as well as developments in husbandry
techniques and advice about optimal man-
agement of predators,

This shellfish industry Code of Good Practice document
presents objectives and specifies shellfish farm operating
practices that will ensure that activities are managed in an
environmentally responsible and sustainable manner that
is in harmony with the needs of other marine and shoreline
users. It is designed to serve as an important reference for
shellfish growers. It refers to existing guidelines and regu-
lations, as well as addressing other pertinent issues and
areas of concern. In addition, it addresses the concerns of
consumers, environmental organisations, government and
the general publie.

Fish Farmer, January/February 2006

Success
ona
ladder!

Fish Farming International, February 2006
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Oyster man dies

HARRY Banks (right)., a
retired oyster merchant and
one of the longest serving
members of the Shellfish
Association of Great Britain
{SAGB), died earlier this
month at the age of 92 at his
home in West Mersea, Essex,
writes Eric Edwards.

After spending a few vears
as a police officer in the
Metropolitan  Police, il
health forced him to retire
and during the war he
worked for the Ministry of
Food.

In 1947, he joined the fam-
ilys oyster firm, Banks
Brothers. and when the
native oysters declined he
built up a busy trade import-
ing Portuguese oysters,
which were sold during the
summer at shellfish bars all
around the country.

Unfortunately, the Banks
oyster stocks were destroyed
in the severe winter of 1962,
A new start was made, but in

1976, imports of oysters
from Portugal were banned
due to ‘gill disease” and
efforts by Harry Banks to
grow the resilient Japanese
ovster (‘gigas’) ailed in the
late 1970s, probably due to
the effects of toxic TBT
antifouling paints, then used

on yachts.
In the early 1980s, the par-
asitic  discase Bonamia

spread from Comwall to
Essex killing most of the
native oysters. From then, on
most of Harry Banks' deplet-
ed oyster beds were used for
mooring yachts.

He joined the Shellfish
Association in 1963 and until
a few years ago represented
Essex oyster growers on the
SAGE Council and its mal-
lusc committee. Harry Banks
remained a valued member
of SAGB until he died.

Richard Haward of West
Mersea said: “Harry main-
tained his interest in oysters

and their cultivation long
after the end of his day to day
involvement and he was
always keen to pass on his
extensive knowledge to
younger growers.”

In the last few years, the
situation has improved for
oyster growers at West
Mersea and they can now
supply top London restau-
rants and stores with both
native and Pacific oysters.

A life of toil
growing
oysters

anying ry lest rospects ot

the recent fumernl of Harmy
Eanks, 5 felred oyaior
merchant from West Mersea in
Esspu, soathnast England,
reninchigl frm gl thas problores
b @ ather local oystermen
haen facod ovor thi yoars.

Dharing Harrys 22 years on

earth, his father and
griEndiathar wem aysionmen,
ared hix andd his beoller joined
thom in the family businoss,
Banks Brothors. Originally, this

bocnuse of ovorfiahing and

Fishing News, 24 February 2006

incroaming constal polution.
Banks Bros, despecals bo
supply thair markots with
oy bor, Emgartod Ao
and Portugusbss oyshers 1o
supploment thoe doclaing
stocks of 'natives’, The trade in
American oysiers [Crassosfnog
stnrtod about 187G

mred stoppad ot the start of
Wharfd War IL

Unfortunatoly, this movement
invlrocisced the Americoen
slipper Bmpet and the
Ammsorican oyster drill o
Estrix, amad these pests added
o Harry Banks" problesms.

Aftor tn wr, Harry startsd o

niv bracks emiporting
F\Mlum.lr‘“c m-tr'rs kricwm
s P

sarts o
surmmet, when I-'I WS ﬂﬂ-u'.'l ko
soll natives.

The sewvore winter of 1962
Ecilled ofT et of the stock in
Essex, and in 1976 the UK

governament banned the impord |

of ‘Ports’ bacause of a gill
dismasa, ending this lucrative
travde with Poriugal far ever,

Effarts by Hary Danks to
grow the resilient Japaness
oyster {C gigras) fifed in the
lxbo 1970, probabdy due 1o the
effects of toxic TET antHouling
paints, In 1952, the disease
bonamia corme to Essoy and

o By

Banks” oyster bed.- wore usod

1% 4 life rang momber
of the Shelfish Association of
Gireat Britaln, wheae his woadth
of knowldge aboul oysbors

Isotor rﬂf'u'm!'_.-..er oyster
trade now, bt tha past toils
ard tribulntions are worth
Foecording.

From ‘On the Shellfish Scene’ by Dr Eric Edwards, Fish Farming International, March 2006
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What a whepper!
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From ‘On the Shellfish Scene’ by Dr Eric Edwards, Fish Farming International, March 2006

Shetland shelifish cunference highlights industry developments

OVER 60 delepaicn. including Shetland's
ahellfish farmers, gatherod af the NAFC Ma-
rime Cemtre Last month o hear from a number
of high qualsty speakers on the fubare of ike
mdusiry

Kick-sianing the conference, Seafodsd Scol-
Rand's Chief Evecutive, Libhy Woadhach de
lavered an overview of the role of the cogani
salica and a summnary of the growth in the sea
Foond secion as a whole. She alen revealad find-
imgs from a new consemer amitedes survey
undertaken by Szafish, which highlepha the im-
poriance of promotisg provenance amnd qual-
Ity im onder 1o increase consumer conlidence
im seafood, s dicussed how the Scottish
sealood isdusiry ahould capidalise on this
gt

Commenting on the value of the conference,
she said: “1i was an excellent opponunisy for
me i be able o speak to people workisg i
the shellfish aquacaliure sector i Shetland ssd
i Baear the Scottish Shelllinh Marketing Group
Mory

“The comferonce has helped to give Seafood
Scotland a clear picture of developmests i

Sheiland's shelbfish indesry aad 0 was use-
sl i bear wbout their plass for the fulse. In
wurm, it was a godd oppartunity for mdividoal
farmers 1o discover the marketing opportani=
tics available for their product.

“There is cenninly mose scope for esiag
provenance as & selling point s develop the
secice, bt you need w have clear niche mar-
lozts im place wosell the story and you aleo need

FISHupdate,

Speakers addressed owver 60 delegotes a1t

camfsrance

0 be abile o guaranses qualsy and contimuity
af suppiy.”

Waitrose fresh fish buyer, Jeremy Bylasd-
Langley, explaimed that shelldish i an kncress-
ngly imporant pan of the company's asso-
et wilth hisgs oppodtanites fof the hsure,
panulasly in the added vabor secior. He oo
emphasised the imporiant role for
sustsinability and provenance, adding that

March 2006

Waitrose is proad of its supplier base, one of
which is the Scortsh Shelllish Marketing
Group — & supplics foe 15 years

Managing director of the Scotiash Shelkish
Marketing Group (S5MG), Donny Gallies pre-
senied & flavour of SSMG's marketing siral-
egy. including ways i paise casioener aware-
news in the Scontish shellfish brand, while con-
sultant Ron Ferguson, who lod S5MIG throsgh
considerable change and restructare, deliversd
& well-rounded overview of how 1o drive
efficiencies hroagh a business, adding that he
had never seen a marketplsce where bere (s
so much potential and oppormanity,

Chairman of 35MG, Walser Spefrs rousded
off the presenintions with his impeessions of
the co-operative from a farmer s ponpective.
He explained how things have changed since
s inception in 1992 and how the groap has
Fronm in terms of capaciiy and membership,

The conference concladed with an opes lo-
rum, co-hosied by Beth Henderson of Scafood
Shetland and Peter Drybetgh of the NAFC
Munae Centre, which gave Shetland shellfish
peosdsers the opportunity to share their views.

New antibiotic isolated from oyster

NORTH Carclina Sea Grant may protect against bacteria in development of a test to monitor
researchers have isclated a new Crassostrea virginica, native to oyster health,” said Prof Ed Noga
peptide antibiotic from the Marth Carolina and important of North Carolina State University
American oyster that may have economically to Atlantic and Gulf College of Veterinary Medicine. “In
implications for managing many Coast oyster beds and fisheries. recent years, a number of
diseases in oysters. “This peptide may be helpful in pathogens, especially bacteria and
The new antimicrobial peptide selecting disease-resistant oysters  parasites, have devastated
ADD (American oyster defensin) and may also allow for the American oyster populations.”

Fish Farming International, March 2006
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Musseling returns to Beckfoot beds

MUSSEL beds at Beckfoot Flats,
near Silloth, have been reopened
after being closed for several years
for conservation purposes, writes
Gordon Brown.

Cumbria Sea Fisheries Committee
made the decision after consultation
with English Nature, which was
approached when a survey revealed
550 tonnes of good quality, clean,
shelled mussels.

English Nature's assessment was
that resumption of fishing was
unlikely to have an adverse effect on
the beds, but the committee feel

Sea
urchins
to topple
oysters
as love
food

THE SEX lives of jaded UK
consumers are set to geta |
welcome lift from sea
urchins, delegates to an
Edinburgh conference will
hear later this month.

Attendees at the
Aguaculture Today 2006
conference will be told that
farmed sea urchins have
hidden depths, including a
wide appeal for those with
love on their minds.

The prickly animals are

that large-scale commercial
harvesting may not yet be viable.

The value of mussels currently
available on the beds has bean put
at between £150 and £300 per
tonne.

Large cockles have been reported
in mid-Solway between Silloth and
Southermness in Scotland exceeding
35mm shell width, I0mm above the
minimum size, and have been
described by sea fishery officer David
Dobson as "some of the finest” he
has seen with a current value of
between £1200 and £1300 a tonne.

Fishing News, 10 March 2006

“At a time when things are tight |
am pleased with the way the fishing
of cockles has gone. Fishermen have
worked well with us. There were
reports of illegal fishing on the
Scottish side but the authorities
were alerted,” commented Mr
Dobson.

All other intertidal cockle beds in
the district are closed.

Mr Dobson told the committee
that the targeting of cockles by
customary shrimping boats had
reduced fishing effort on shrimps
during the past three months.

Week long '
oyster season:
Gh

= .

i

A disappearing world from Ireland’s west coast. Currach
fishermen Tom (left) and Martin Keane land their oyster

catch after a day's fishing in Blacksod Bay, Co Mayo. The |

North Mayo Oyster Co-opened a seven day oyster fishing
season in Blacksod Bay last week.

Fishing News, 17 March 2006

being credited with more
pizzazz than other sea
creatures when it comes to
aphrodisiac qualities. They
are already a sought-after
love food in Japan, where leftovers and cleaning flavour of sea urchins.
they are eaten raw as a algae from the sides of Sea urchins are one of
type of sushi. cages. several marine farmed
A number of Scottish According to research species going under the
salmon farmers plan to specialists at the commercial microscope at
harvest tens of thousands Scottish Association for the Aguaculture Today
of urchins, which live Marine Science, the UK event, being held at the
happily alongside farmed consumer will soon be Sheraton Grand Hotel & Fishing News,
salmon, feeding on enjoying the “smoky sea” Spa on 28-30 March. 10 March 2006
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Solway
cockle
fishery
re-opens

THE SCOTTISH side of the
Solway Firth cockle fishery
opened on Friday last week
(17 March) for the first time
in over four years,

One hundred licences have
been issued to hand gatherers,
six licences to fishing vessels
and one tractor dredging
licence has been issued on a
trial basis,

The fishery will be con-
trolled by a regulating order
which will be overseen by the
Solway Shellfish Management
Association (S5MA), and
enforcement agencies were
due 1o hold a meeting with
licence holders today (Friday
24 March) in Annan,

Fisheries Minister Ross

Finnie urged fishermen to
act responsibly in working
with enforcement agencies in
the area: “The healthy cockle
beds are an important asset
for fishermen and local com-
munities but they must be
managed in a sustainable
and safe manner. 1 believe
that the Solway Regulating
Order is the best way of
doing this.

“There should however be
no doubt that the Solway
cockle fishery is only open to

The cockle
dredger

i :. slﬂilﬂj'
Prospector,
owned by
Frults of the
Sea bs one of
six dredgers
granted a

' licence for the
newly opened
Solway fishery.
She recently
completed a
major refit at

 Lelgh-on-Sea
:MEu-sax,

those who have obtained a
licence from the SSMA. All
enforcement agencies
involved will work to ensure
that anyone found fishing ille-
gally is prosecuted.”

As well as the SSMA the re-
opening of the fishery has also
involved Scottish Enterprise
Dumfries &  Galloway,
Dumfries and Galloway
Council, Dumfries and
Galloway Constabulary and
the Health and 3Safety
Executive.

Fishing News, 10 March 2006

Chilean mussel growers create

A GROUP of Chilod Island mussel growers have united o
create the country’s first industrinl hatchery and thus en-
sure a good supply of spat the whale year round, reporis
Peter ] Meilson.

Almost two years ago a group of Chilean mussel (Myrilies
chiferizix) growers on the lland of Chiloé 1ok notice of a prob-
lem which soomer or later would affect them, Due to the exple-
sive growth of their industry, especially 1o the Tenth region,
they could mot rely on an adequate natural spat collection, which
occurs in spring and summer and is nol alwoys successiul.

After several meetings, pioneering musse] furmer Mario Cema
came forward with a revolutionary idea: the creation of the
first large-scabe musse] spa hawchery.

Mussel farming pioneer

Mario Cema s quite a character, and a real-life pioneer. He
just celebrated 2% vears of mussel growing on Chiloé Island
and is by far the person who knows most about Mg chilensis
in the country, With decades of mussel farming behind him. he
was abbe 1w forsee the prob-
lerm which has now proven 1o
be a reality in tracitional spat
collecting areas such as
Putemun, Curanhuoe and Bahin
Yabdad,

He summoned his colleagises

all felbow-members of the
Chilod Mussel Growers™ As-
sociation = Russie Luengo,
Adolfo Mohor, José Vera,
Mésvor Vern, Edunrdo Viergara
and Spanish mussel farming
company Fermndo & Sudrez,
every one of whom harvest at
least ane thoasand tennes of
mussels a year, and they Ongrowing tanks

country’s first industrial hatchery

Mussel spat in Cerna Mar hatchery
agreed 1o creale an associalive project.

Mario Cema, owner of Cema Mor mussel farming company,
offered his own installations and property Tor the construction |
ol this new hatchery and they immediately sat down 1o de-
velop a working plan.

Mr Cerna told FiSHipdate: “Many fmends and businessmen
~ both nationnl and foreign - have asked me how come 1'm
shiming my lifelong investments and creation with other per-
sons, The answer is that without outside support | was unalble
to undentake this project, becouse what | was doing was prac-
lil.:a.'lll'\_.' an EI]’!ETi.IﬂE‘.I'L!.

*The ides is that hopefully this project will last long enough
5o thait in the future other mussel growers will follow our ex-
ample and develop their own spat. This is Chile's first mussel
hatchery owned by a group of aquaculnerists and we already
have broodstock in the water for the next harvest,” he com-
mented.

“Muny people have laughed at us, bot if naral spat becomes
scarce, we 'will already have half the task accomplished,” saad
Russie Luengo, director of the Chiloé Mussel Growers Asso-
ciation

FISHupdate, March 2006
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Fisheries re-apply for MSC status

TWO fisheries have inde-

pendently  announced  tha
they are to apply for
reassessment as sustainable

fisheries by the Marine Stew-
ardship Council (MSC),
The Burry Inlet cockle fish-

sustainable and well
managed fisheries,

Mowdy Marine is carrying
out the reassessments and, if
successful, both fishedes will
be licensed to continue using
the MSC eco-label,

ery and South West mackerel
hand line fishery already hold
and now
reassessed  as

MSC ‘eco-labels’
want (o be

A SEA Fish Industry Au-
thority {Seafish) praject to
Investigate the poteatial of
using large pots (o target
spider crabs will shorily get
underway in the south-west
ol Englaid,

Spader crabs arc principally
caught in the south-wesl by
tangle nets and this new
preject will asscss the poten-
tial of usimg crab pols mitcadl
If sucoessful, these pots coald
sl bring conservation ben-

offer

efits by reducimg the bycaich
of unwanted species.

These pois are langer than the
tradkitional Iobster pots i
the region’s home
ing & 40 inch hase and & cone
shaped entrance diemeier of
14 ks, ¢ sared with
10-12 anch diameter buckel-
shaped coce entrasce wied for
brown {edible) crab asd lob
sl

These pots were oaginally
constracted for fishing trials

Retailers Tesco,
and Duchy §
MSC-certified

from these fisheries.

Waitrose
ctions already
seafood

Fishing News,

Both fisheries were award-
ed MSC certification in 2001
for five vears. Since then
Moody Marine has earried
out annual checks to ensure
it continues to meet MSC cri-
teria. The fisheries have now
applied to renew their certifi-
cates for a further five years,

“These reassessments are a
strong endorsememt of our

17 March 2006

programme,” said MSC chief
executive Rupert Howes,
“They show that fisheries see
MBSC as an effective solution to
secure a sustainable future. The
reasscssment P-EL'IL'I_':‘-F TL‘i:ll[‘ll'C‘S
continuous improvements to
fishery management, guaran-
teeing that MSC-labelled prod-
ucts remain the best environ-
mental choice in seafood,”

Trials for new
spider crab pot

fior deeppwater red crab,
were carried out off ©
eoast ol Sootland last year asd
arc based on o dexign used 0
the Canadian snow crab fish-
ery. As & number of these re
dundam pots were readily
available, 11 was recognised
that they provaded the perfoct
opportunity for low-cost rals
in o differes fiskery

The sosth-wesl spider crabh
scason nens from Apnl untid
Angust and s worked by sl
bosis cperating on inshore
grounds. Cme of the aims of

e WER

the study is 1o assess the prac-
ticalities of using larger pots
on s class of vessel

The market demasd fof sgi-
der creb varies depen
size with the price
from M} pence per ki
small crabs up to £1.40 10
£1,60 per kilo for specimens
abeerie oo Kiko e weight The
study willl investigwie whether
thesc lanper diameter cotrance
pots have the potential for
calching the more lucrative
bigger crabs. The trial will
commence s Apnl snd al-
ready two o three flahemmen
from the Mounts Bay area of
Cormwall have & il Ehiir
willingness io participale

KEichard Caslake, Scafish
Fishenies Technologisz, said
“The trial will inves e
whether this type of pot could
prave a vishle aliemative o
wsing tanghe nets for spader
erab, The larpss entrance aned
size of the pot could make
them effective catchers of wpi-
der crab,”

For reore informaton on
the project comtact Fichand
Caslake on 00736
Y62625, or email
F caslaketiseafish,. oo, uk

FISHupdate, March 2006

Shellfish News 21, Spring 2006

T

Pots: could replace tangle nets
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Ducksx ruin Wash
mussel business

A LEADING mussel fgher-
mun and processor in the
Whash is being forced out of
the business by cider ducks,
reports John Worrall

Several thousand of the
ducks are feeding on the seed
mussel lays and  destroying
them, and Jokn Lake hos been
dredging up his sced missse]
a4 quickly as possible and
selling it w0 the Netherlands
and Crermany. By the end of
last week he had moved
about 1000 tonnes.

He told FN: “We are chear-
ing the lays. We have w
because the exder will cat the
mussels before they are
mature, We are losing money
by doing this because we ane
not getting the growth and
added value, But we have no
option. We will then be ouw
of the mussel business.”

Eider ducks were hardly
seen in the Wash until four
or five years ago, when they
discovered  the  huge
amounts D[ immature s
sel that are brought in to

the Wash and relaid

They can feed with mini.
mal effort under protection
from European legislation,
notably the Habitats
Directive, which allows only
pon-lethal messures o deter
them

Trials are under wny with
scaring devices and an inter-
im report was due this week.

There is some evidence
that the birds' behaviour has
changed since the scarers
were deployed in that they
harve moved to different Lays,
But one view is that rather
than being scared. they have
skmply eaten out one location
and moved to the other.

The Lays will be resurveyed
by Eastern Sen Fisheries
Committee ai the end of the
monih.

I.‘.qug Bevernidge of the
NFFO sald the situstion was
a major blow 1o the local area
ond was very worrying in its
wider implications, with n
drafi of the Marine Bill due
later this year

And he slammed DEFRA
amd English Nature for their
lack of urgency in tackling
the problem.

“We  bhear comtinually
about sustminable develop-
ment and the need for part-
nership, but there is litile evi-
dence in this situstion of any
parinership,” he said

“lohn Lake has been relay.
ing seed mussel in the Wash
for over 40 years, and you
can’t get much more sustain-
able than that.

“He has been wamning of
the dangers to the mussels
from the eider duck popula.
tion for two years now and
the implications if nothing
wai done, but there is
absolutely po urgency to do
anything effective about it

“English  Nature and
DEFRAs wildlife division
must think it is more humane
1w let the ducks starve -
which is what will happen as
they eat all the mussels - and
to sze all the local jobs
exported 1o the Netherlands

amd elsewhere,”

He said the lack of action
e support the fishery had
worrying implications for
inshore and shellfish fish-
eries in general. with the
new Marine Bill and its spa-
tinl planning provision in
process, and & national
shellfish  strategy  being
developed

“It’s very wq,vrr_ring hicw
environmental legislation i
=0 unaccountable and how
powerless the fishing indus-
try i in trying 1o oppose it
We hear 80 much nbout the
need o work in partnership
with the governmen: and
NGO, but there is a big dif-
ference between their words
and their policies,

“They have just fudged and
sat on their hands lor two
years on this issuc, and now,
both the fishermen snd the
ducks  will go hungry
because there is not enough
food to sustain the huge
nambers of sider ducks in
the Wash.”

Scarers
fail to
clear
eiders

FISHERMEN in the Wash were this
week finishing clearing the last of the
growing stock on their mussel lays
following inconclusive results from
the trial of devices to scare off
predatory eider ducks (FN 20
January), reports John Worrall.

The stock is being sold to the
Netherlands and Germany.

The trial, which Involved pontoon-
mounted scarers anchored on the
lays, found that they had little overall
effect on the birds’ feeding habits
and significant numbers of eiders
ware still visible on the lays.

John Lake, of John Lake Shellfish,
said he had cleared one lay in January
but had suspended the effort so that
the scarer trials could be completed
during February. However, when the
birds were still prominent, he decided

Fishing News, 17 March 2006

Pontoon-mounted bird scarers on the Wash mussel lays did not faze the elders.

to clear the other lay and cut his
losses. The clearance effort took
eight boats about six weeks but ha
says there was no alternative with so
many birds in the Wash.

“English Nature said there were
about 3000 eider on the lays, but it
only takes an elder half an hour to fill up
and move off, An hour later there are
probably a different 3000 there feeding.

“We have seen and videoad a flock
of 10,000 or so near the North Ridge

buoy. Now, work that out at 2.5kg of
mussels per elder par day. After all,
the Wash is only 17 or 18 miles
square. There are plenty of measures
to protect the birds but none to
protect the fishermen.”

Within the month the eiders will be
flying to their breeding grounds in
north-west Scotland and Scandinavia,
but the issue will be aired at a four-
day public inguiry in King's Lynn,
starting on 25 April.
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Officer for Cormwall, we had to
X cope with several technical,
financizal and staff problems.
Larg;;mah larval rearing was
one difficulty with regular
ylan Taylor, the number of paying visitors to high mortalities. i
successful manager of around 40,000, A project with the University
the National Lobster This income helps with the of Plymouth in 2004 led to the
Hatchery at Padstow, is leaving running costs for the lobster use of dietary supplements that
Engla'ndmﬂmrember_tom rearing and release work, and, have helped overcome these
at an ornamental marine fish along with other new grants, problems and a reliable system
farm on the Red Sea coast, the hatchery's financial has been achieved. Carly
His appointment as the situation is improved. Daniels, who did this original
Operations Manager with As a Trustee of the National waork as a student has now
Issham Aquatics in Saudi Lobster Hatchery, | am proud started work as a researcher at
Ambl-awﬂ!upanm_m to report the success of this the lobster hatchery and will
opportunities for this young stock enhancement venture, continue research on
man, who is a dedicated which is run by the Cornwall probiotics.
marine aquarium expert, Sea Fisheries Committee, A new Senior Technician,
Previously a technician at the However, like most new Calin Walls, joined the lobster
Marine Aquarium in Plymouth, aquaculture enterprises, this team at Padstow in
he took over as manager ofthe record breaking number of hatchery has had various October. He previously
National Lobster Hatchary in small lobsters released into the  problems since it openad in worked rearing seahorses at
2003 and has increased the sea, Dylan with his small team October 2000, the National Marine Aquarium
output of cultured juvenile of three technicians and Indeed, at our regular in Plymouth and his skills and
lobstars from 2000 a year to researchers has redeveloped management meetings under expertise will be used to refine
about 20,000, the visitors centre, raised its the chairmanship of Eddy and expand this lobster rearing
In 2005, as well as having a profile and increased the Derriman, the Chief Fishery and release programma.

From ‘On the Shellfish Scene’ by Dr Eric Edwards, Fish Farming International, November 2005

Padstow lobster hatchery receives
national accolade

THE Mational Lobater Hanchery in Padsiow, Cornwall has been
presenied with a Pride in Seafood award for iis oustandng
coniribution o e UK seafood industry.

The haichery was established in 200 with the abm of en
hancimg lobsier stocks in Cormwall, and i the beart of its work.
is am Emmorvalive restocking project.

Local fishermen bring “pregnans™ female lobaters in o the
Batchery, @0 give them a chance 8o release thaeir offspring in
cagtivily, whese there are no prodaions. The young lobsion
arg thes faised 15 & size whore they cas be roleascd back into
ehe sca il look afier themaelves

Ad @ resuly, houiandy of kebasers rearsd at the hatchery Bave
B releassd arcund the Comiah cosaling, an initattve whick
B been ol great benefil o e local isduarsy

The haschery alss hodt & videor cese which hai aboul
30,000 wisitors per year and das wister will embark on an
extensnve revamp of the faciliny io melude even more wmfor-
mation 1 sppeal 1o wide o range of sadiences i poiidble

Accepting the wward, general masaper Drylan Tuylor sid:
A the haachery we're all really prood of cur contribution 1o
 sasisisable bobaner fishery mmd we're delighied 1o receive
s pwed from Seafich in recogaizion of oue work

“The baichery is enjoying its most seccessfel yvear i 2005
With the baciiag of the seafood indusiry, the Goversenent

and the public, dhe hatehery s=ms w0 oontinue groveeg both i
erms of obater productics and im providesg new Bnd eacil
ing experiences for cur visison i Padwow,”

Seafish chalnman Andrew Dewar-Durse, who presested the
award sabd: "1 am delighied so present Dyl with thin award
in recognition of his hard work and comesinment. Individusls
sech as Dylan sead the rest of the team & the hatchery work
tirelessly for ihe good of the indusiry and [ hnk chat i
wonderful we can pay public tnbuic in this way.™

Thee Pride n Seafood Awards were launched an pan of ihe
Frile in Sealcod Campaagn which is simed ail boosting the
seafioed industry’s imape &k a foeward-locking secior. The
wardy publacly recopmse codtritation made 15 he industry
by cutstanding imdivideals, companies ssd orpanisalions.

Afics fue “clullenping bul rewanding” yean managing the
hatchery, Diylan Tayler is fions retuming bo working with cr-
namental marine fih, He will be hiied oa the toast of the
Rl Sea and will be widliisg on & pew manculiuie feojod
which will fsfmn various offaniima Seluding coeal

reeslved the sward from Baafish chalrman
Andrew Dewar-Durie.

Fish Farming Today, December 2005

New team joins SW lobster hatchery

DOMINIC  Boothroyd  has
been appointed the chief
of Padstow’s lobster hatch-
ery, He Is joined by a
new team of wained aquar-
ists and marine biclogists as
the faciliiy stlempis o
further increase the region's
lobster stock, roports Phil
Lockley

ncln:!.o;pmgm Lo Eve the
paying public a greater

hands-on experience of what
gocs on at the hachery will
soon take place,

The owter section, where
tourists see an exhibition of
the life of o lobster, will have
more agquartums and a sec-
tion of the wall p:-parrlling
that froem the haschery work-
shop will be removed,

It will be reploce] by &
public viewing arca, where

visitors can soe part of the
wark camried owl inside the
high-tech hatchery.

A new seawater cleaning
ad pumping system is also
being installed.

The Comish haichery
already has o new molation
sectbon to set  aside any
animals thar are assesved
& pequUirifig oXira Care, oOF
those that are in need of a

Fishing News, 20 January 2006
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more detniled examination.

Huotchery technician Rory
Pryor said thay the hatchery
development is hoped 10 be
finished before the main
tourist season begins

“Already there is an
increase in the number of
visitors seeing the hatchery
and we are expecting even
more  vieitors  than st
year,” he said.
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A RARE albino lobster, recently
donated to the National Lobster
Hatchery at Padstow, has sparked a
debate on whether or not white
lobsters use conscious thought to
outwit their prey, writes Phil
Lockley.

Techniclan and press officer Rory
Pryor (pictured holding the lobster)
said the lobster is one of the
strangest and rarest white lobsters

he has ever seen, but it may also be
the “brightest” in terms of thinking.
He said: “Having watched a similar
lobster placed in a large tank together
with juvenile mullet, we saw the
lobster erush a mussel, pass a chunk
of its meat to the mouth parts, chew
it further and ‘blow’ the cloud of small
pleces amid its outstretched claws.
“The fish responded and she
snapped at many - eventually one

Fishing News, 13 January 2006

New manager appointed

unlucky fish fell foul of her claw. We
can't say that the lobster planned
the fish's end, as lobsters do not
have a true brain, but she seemed
brighter than others.”

He said that the lobster is not a
true albino, but when the berried
hen's eggs are hatched the brood
will be closely watched to see if
they too retain that quirk-of-nature
shell colour.

DOMINIC Boothrovd (pictured) has
heen appointed as the new general
manager at the National Lobster
Hatchery.

Prior to joining the hatchery, Dominic
worked for The National Marine
Aquarium in Plymouth but was sta-

lobsters [ want them to think abou
the National Lobster Hatchery."

Dominic was born and raised in th
area and has a real love of the sea. H
said he was delighted to be able {
move back to Cornwall with his wi
and voung family.

tioned in Dubai where he was opera-
tions manager for the aquarium in the
Burj Al Arab hotel - the world's only
T-star hotel.

Speaking to Fizh Farmer, Dominic
znid hiz dream for the lobster hateh-
ery is to increase production to a level
where it is making a major contribu-
tion to the sustainability of the fizh-
ery, not just around Cornwall but
around the whole of the United King-
dom,

“My other dream is for us to become
a centre of excellence for evervthing
associated with lobsters, particularly
with regard to research but also with
regard to technology, science, educa-
tion and retail,” he said,

“In short, when people think about

Mew hatchery manager Dominle Boathreyd.

Fish Farmer, January/February 2006
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WHERE TO GET HELP & ADVICE

Policy Matters

Department for Environment, Food and Rural
Affairs, Nobel House, 17 Smith Square,
London SW1P 3JR

(Switchboard tel. (0207 238 3000)

General fax. (0207 238 6591)

Several and Regulating Orders, Shellfish
Farming;

Fish Industry Management Division

Area 7E, 3-8 Whitehall Place, London
SW1A 2HH

(Tel. 0207 270 8210) (Fax. 0207 270 8097)

Shellfish Health;

Veterinary Exotic Diseases, Research and
Official Controls Division

Area 5E, 3-8 Whitehall Place, London
SW1A 2HH

(Tel. 0207 270 8826) (Fax. 0207 270 8827)

Public Shellfisheries, excluding Regulating
Orders;

Sea Fisheries Conservation Division

Area 6A, 3-8 Whitehall Place, London
SW1A 2HH

(Tel. 0207 270 8256) (Fax. 0207 270 8310)

Shellfish Licensing Scheme;

Fish Industry Management Division

Area 7E, 3-8 Whitehall Place, London
SW1A 2HH

(Tel. 0207 270 8128) (Fax. 0207 270 8146)

Grant Aid;

Marine Fisheries Agency

Area 6D, 3-8 Whitehall Place, London
SW1A 2HH

(Tel. 0207 270 8041) (Fax. 0207 270 8019)

Marine Environment Protection, Marine
Pollution Incidents and Marine Consents;
Marine Environment Division,

Area 2D, 3-8 Whitehall Place, London
SW1A 2HH

(Tel. 0207 270 8642) (Fax. 0207 270 8709)

You can also visit the Defra website at http://
www.defra.gov.uk

Monitoring of Fishing Activities, Licensing;
Marine Fisheries Agency

Area 6D, 3-8 Whitehall Place, London
SW1A 2HH

(Tel. 0207 270 8778/8657)

(Fax. 0207 270 8146)

Research and Development Programmes;

Dr Neil Auchterlonie, Fish Health and Shellfish
health R&D Programme Manager

Area 6C, 3-8 Whitehall Place, London

SW1A 2HH

(Tel: 0207 270 8770) (Fax: 0207 270 8020)
(e-mail: neil.auchterlonie@defra.gsi.gov.uk)

Welsh Assembly Government, Agricultural and
Rural Affairs Department, New Crown Buildings,
Cathays Park, Cardiff CF1 3NQ (Tel. 029 2082
3567) (Fax. 029 2082 3562) (http://www.wales.
gov.uk)

Scottish Executive Environment and Rural Affairs
Department, Pentland House, 47 Robbs Loan,
Edinburgh EHG14 1TW

(Tel. 0131 244 6224) (Fax. 0131 244 6313)
(http://www.scotland.gov.uk/who/dept_rural.
asp)

Department of Agriculture and Rural
Development for Northern Ireland, Fisheries
Division, Annexe 5, Castle Grounds, Stormont,
Belfast, BT4 3PW

(Tel. 028 9052 3431) (Fax. 028 9052 2394)
(http://www.dardni.gov.uk)

Shellfish Hygiene

England - Food Standards Agency Aviation
House, 125 Kingsway, London, WC2B 6NH
(Tel. 020 7276 8000) (http:/www.food.gov.uk)

Food Standards Agency (Scotland), St Magnus
House, 25 Guild Street, Aberdeen AB11 6NJ
(Tel 01224 285100);

Food Standards Agency (Wales), Southgate
House, Wood Street, Cardiff CF10 1EW
(Tel 029 20 678918);

Food Standards Agency (Northern Ireland), 10C
Clarendon Road, Belfast BT1 3BG
(Tel 02890 417711)
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Scientific and technical advice

Cefas Weymouth Laboratory, Barrack Road, The
Nothe, Weymouth, Dorset DT4 8UB

(Tel 01305 206600) (Fax 01305 206601)

- Cultivation techniques; health regulations;
disease control; shellfish hygiene classifications
and purification plant approvals; shellfish water
quality and effluent discharges (microbiology)
(England & Wales)

Cefas Lowestoft Laboratory, Pakefield Road,
Lowestoft, Suffolk, NR33 OHT

(Tel 01502 562244) (Fax 01502 513865)

- Shellfish stocks (England & Wales)

Cefas Burnham Laboratory, Cefas Laboratory,
Remembrance Avenue, Burnham-On-Crouch,
Essex, CMO 8HA

(Tel. 01621-787200) (Fax 01621 784989)

- Pollutants (contaminants) and their effects

You can also visit the Cefas website at
http://www.cefas.co.uk

Fisheries Research Services, Marine Laboratory,
PO Box 101, Victoria Road, Aberdeen AB11 9DB
(Tel. 01224 876544) (Fax. 01224 295511)
(http://www.marlab.ac.uk)- Shellfish stocks,
cultivation, hygiene, and disease control
(Scotland)

SEAFISH - Inshore Group, Aquaculture
Development Advisors:

For Scotland and Northern Ireland: Craig Burton,
PO Box 3, Acharacle, Argyll. PH36 4YF

(Tel/Fax: 01967 431 573;

Mobile: 078 760 35771)

(email: c_burton@seafish.co.uk)

For England and Wales: Martin Syvret,

40 Toronto Road, Mount Pleasant,

Exeter, Devon, EX4 6LF

(Tel/Fax. 01392 202043; Mobile: 078 760 35746)
(e-mail: m_syvret@seafish.co.uk)

SEAFISH Technology, Seafish House, St.
Andrew’s Dock, Hull, HU3 4QE
(Tel 01482 327837) (Fax 01482 223310)

You can also visit the SEAFISH website at
http://www.seafish.org

Advice on commercial activities

The Shellfish Association of Great Britain,
Fishmonger’s Hall, London Bridge, London, EC4R
9EL (Tel. 020 7283 8305) (Fax. 020 7929 1389)
(http://www.shellfish.org.uk)

The Association of Scottish Shellfish Growers,
Mountview, Ardvasar, Isle of Skye, IV45 8RU
(Tel/Fax: 01471 844324)

Wildlife conservation and status of on-
growing sites

Joint Nature Conservation Committee,
Monkstone House, City Road, Peterborough PE1
1JY (Tel. 01733 562626) (Fax. 01733 555948)
(http://www.jncc.gov.uk)

English Nature, Northminster House,
Peterborough, PET 1TUA

(Tel. 01733 455000) (Fax. 01733 568834)
(http://www.english-nature.org.uk)

Countryside Council for Wales, Ffordd Penrhos,
Bangor, LL57 2LQ

(Tel. 01248 385500) (Fax. 01248 355782)
(http://www.ccw.gov.uk)

Scottish Natural Heritage, 12 Hope Terrace,
Edinburgh, Scotland, EH9 2AS

(Tel. 0131 447 4784) (Fax. 0131 446 2277)
(http://www.snh.org.uk)

Other Useful Numbers

Crown Estate Commissioners, Crown Estate
Office, Marine Estates Division, 16 Carlton
House Terrace, London SW1Y 5AH

(Tel. 020 7210 4322, Dr Tony Murray)

(Fax. 020 7839 7847)
(http://www.crownestates.co.uk)

Central contact for local Sea Fisheries
Committees - The Association of Sea Fisheries
Committees of England and Wales,

6, Ashmeadow Road, Arnside, Via Carnforth,
Lancashire, LA5 OAE

(Telephone and Fax: 01524 761616;

email: asfc.office@btopenworld.com).

Co-ordinator for Defra - CARD R&D - Dr. Mark
James, Fisheries Resource Management Ltd.,
Coillie Bhrochain, Bonskeid, Pitlochry, Perthshire,
PH16 5NP.

(Tel./Fax: 01796 474473).
(http://www.frmltd.com).
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USEFUL PUBLICATIONS

Readers of Shellfish News may be interested in
the publications listed below. These are available
by contacting the relevant Department/Agency
or via the websites (see contact details in Where
to get Help and Advice). Full lists of publications
are available on the respective websites.

Defra

A Guide to Shellfish Health Controls
Several and Regulating Orders: Notes for
Guidance

Several and Regulating Order
Management Plan

Cefas

The Fish Health Inspectorate and You -
Service Standards and Code of Practice for
Enforcement

Bivalve cultivation: criteria for selecting a
site

Scallop cultivation in the UK: a guide to
site selection

Storage and care of live lobsters

Research on Shellfish Cultivation (1990-
2003)

SEERAD Fisheries Research Services

Fish Health Inspectorate Service Charter
Scottish shellfish farm production survey
The classification of shellfish production
areas using E. coli

Marine biotoxins

Ensuring the quality of fish and shellfish
Supporting new aquaculture species in
Scotland

Bonamiasis

Marteiliasis

Aquaculture and Aquatic Animal Health
Programme

Seafish

The oyster hyperbook

The suspended mussel hyberbook

The seabed cultivated mussel hyperbook
The scallop hyperbook

The clam hyperbook

Introduction to HACCP for Bivalve
Purification and Dispatch Centres
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ADDENDUM to Shellfish News Number 21 (Spring 2006)

BONAMIA IN WALES

Since this issue of Shellfish News went to Press, the native oyster parasite
Bonamia ostreae has been detected in a natural bed of flat oysters (Ostrea
edulis) in the River Cleddau in Wales.

Examination of a routine sample of 30 Ostrea edulis collected in late March
from Burton Beach in the River Cleddau led to the suspicion that this disease
had spread into the river. Examination of further samples from the river by
molecular biological technigues has confirmed the identification of the
Bonamia ostreae parasite. This is the first appearance of this disease in
Wales.

Controls have been put in place to prohibit relaying or re-immersion in another
farm or in the aquatic environment where there is an Approved Zone for
Bonamia, in order to prevent the disease spreading further. To ensure
maximum protection, these controls extend to the whole of the River Cleddau,
Milford Haven and the adjacent coast from Skomer Island to St. Govan’s
Head. It is not expected that these controls will interfere with current
commercial activity, as native oysters from this area are fished only for
consumption.

We will be monitoring the extent and effect of the disease in this area and
attempting to find out how it was introduced. If anyone has any information
that may help with this investigation they can contact the Fish Health
Inspectorate at the Cefas Weymouth laboratory in the strictest confidence.

Further information on the disease and its status elsewhere in the UK can be
found in the monitoring report on Page 46 of this issue of Shellfish News.
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