Opportunities, practice and problems

of oyster culture in the Fleet

he first attempt at oyster culture within the

Fleet Lagoon took place in 1743 by Captain

Lisle. He purchased 30 tons of seed oysters
from Concale in France, transported them by boat
and deposited them within the Fleet Lagoon at a
location adjacent to Wyke Regis. This enterprise
apparently lasted for approximately 40-50 years and
the reasons for its demise are unclear. The species
that was introduced from Concale into the Fleet at
that time was the native European flat oyster, Ostrea
edulis. The next record of an oyster fishery in the
Fleet occurs in 1896, again at Wyke Regis when ‘...
at the present time a considerable number of French
oystersare laid down here.”” The next attempt at
oyster culture is the present one, known as
Abbotsbury Oyster Farm, which was started in
1987. This arose from a request to investigate the
possibility of establishing marine aquaculture within
the Fleet. There were many parameters to take into
consideration which narrowed the choice of species
considerably. The chosen species to be farmed
would need to be biologically suited to the Fleet.
That species would also have to be commercially
viable to make the venture successful.
Environmental considerations meant that the
venture should be of a non-polluting nature and
because of the Fleet’s standing as a Grade 1 Site of
Special Scientific Interest (SSSI), any operation
would have to be compatible with that status. These
parameters, by and large, dictated that the chosen

species would be the Pacific Oyster, Crassostrea gigas.

The next step was to identify suitable
growing areas within the Fleet. Robinson’s (1983)
tidal flushing model of the Fleet was useful in
assisting site selection, as was his salinity structure
information, Using this information, an optimum
biological suitability limit was established to be at
Chickerell Hive.
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Having identified the optimum growing areas
the first oysters were introduced. Initially 16,000
oysters were used for growing trials and in the
following two years a further quarter of a million
By 1990, the
growing trials were deemed successful and full

was introduced and monitored.

annual seed input of one million oysters were placed;
each subsequent year since then has seen that same
amount laid down.

Young oysters are known as ‘spat’ and the
size of spat that is used is 7 mm in length. We
purchase this spat from hatcheries, where the Pacific
Opysters reproduce in artificially warmed seawater in
order to enable the oysters in their larval stage to survive.

The commercial reasons for using the Pacific
Opyster as opposed to the native flat oyster are as
follows:

1. The native oyster takes 5-6 years to reach
a saleable size of 100 gm whereas the Pacific takes
half that time.

2. The native does not take kindly to farming
conditions because of its susceptibility to stress,
whereas the Pacific Oyster seems to thrive upon the
stresses imposed upon it under a farming regime.

3. Most important of all, the native oyster is
susceptible to a disease called Bonamia that has
devastated natural stocks throughout Europe within
the last 100 years or so. The Pacific Oyster is

immune to Bonamia.



During the growing trials, the oysters took 2
years 3 months to grow from 7 mm spat to an
average 100 gm oyster.  Survival rate was
approximately 95%. Since going
production, the growth rate has slowed down

into full

considerably and now the time scale is nearer 3 years
and survival rate has dropped to approximately
90%. The obvious conclusion to draw from this
slowed growth rate is one of stocking density. To
over-simplify, more oysters were now feeding on the
However, Parson (1984)
reported that this is a common pattern with all new

same amount of algae.

oyster culture ventures throughout Britain and the
slowed growth rate even occurs when stocking levels
are not raised. It is Dr Parson’s opinion that the
oysters affect their environment within the first year
of their introduction in such a way that slows their
growth. In a verbal communication with him he
said, ‘that he did not have scientific evidence to back
this up but rather was drawing on 30 years of
experience and observation’. This is an interesting
phenomenon and warrants further scientific
investigation.

The equipment used to grow the oysters is
quite basic, comprising three materials - steel, plastic
and rubber. Steel oyster racks or tables support
plastic mesh bags which are filled with oysters,
which are in turn strapped to the bags with thick
rubber bands. This is quite a common way in which
to grow Pacific Oysters and is a system which is

universally used throughout Europe.

Approximately one mile of shoreline is used
adjacent to Chesil Beach opposite Littlesea Cove, as
well as two other smaller areas - one skirting the
mudbanks at Littlesea and one on the sandbanks at
Ferrybridge. Each area has its own particular
geography and this is capitalised upon to allow three
different growing stages. These stages are: nursery,

hardening and training,

So firstly, because of the shelter that Chesil
Beach affords against the prevailing westerly winds,
the shoreline adjacent to it is an ideal situation to
place fragile young oyster spat. This we call our
‘nursery’ area and the oysters will stay in this area
for 18 months to 2 years, depending on growth rate,
Survival rate is high in this area because of the

relatively calm water, but, as with everything, there
is a price to pay. The shell of the oyster grows very
fragile in calm water; one would assume that this
could be because shell thickness responds to the
degree of violence in its surrounding environment.
We put this assumption to good practical effect by
moving the oysters to the mudbank area for the
second stage of the operation - hardening.

The water is generally rougher here because
the wind can get at it and being knocked around
seems to induce the oyster to put more effort into its
shell growth. There has been some scientific work
done which relates to this already. Professor
Alexander (1981) applied to animal skeletons the
idea of a factor of safety - which is the ratio of
strength of a structure to the forces expected to act
upon it. The higher the strength for a given force,

the higher is the factor of safety.

Brandwood’s (1985) observations on the
rough periwinkle (Littorina rudis) are found to be
consistent with this theory. Interestingly, much of
that work was based within the Fleet Lagoon. In
practice, within six months of being moved to the
mudbanks area, the oysters do indeed harden off.

The oysters are then graded on a mechanical
grader at our Ferrybridge processing site before their
final stage - training. This takes place on the
Sandbank area at Ferrybridge. Oysters do have to be
trained to behave themselves properly before they
are fit for marketing. If an oyster is taken out of deep
water and left to dry, within a day or so it will ‘gape’.
This will result in the death of the oyster. Therefore
the shelf-life of the oyster is not sufficient enough to

allow for packaging, transportation and resale.

This can be avoided by placing the oysters
inter-tidally so that they are exposed to the air on
each low tide. The oysters soon become accustomed
to closing when dry and within three months they
will be able to reach a shelf-life of two weeks.

The final operation - purification - takes place
on land at our Ferrybridge Farm site. Purification is
a simple procedure using an ultra-violet light unit.
Seawater is pumped from the Fleet into a tankful of
oysters where it is then recirculated through the unit



once an hour, for two days. The nature of the
oysters ensures that all bacteria and viruses are
expelled into the water and are destroyed when they
pass through the ultra-violet light unit. The oysters

are then considered ready for market.

There are many safeguards and checks
imposed upon an oyster farm by many authorities.
The Ministry of Fisheries and Food (MAFF), issue
seed deposit licences to ensure that the spread of
disease from one area to another is limited. MAFF
also licence the purification tanks. The National
Rivers Authority (NRA), supply the discharge
consent which allows the purified seawater to be put
back into the Fleet, while the Environmental Health
Department have the job of monitoring the
efficiency of the purification tanks. The EHD also
monitor water quality within the Fleet for European
Community Shellfish Growing Areas Classifications.
The Fleet is classified as a ‘B’ out of four categories
labelled A, B C and D. The criterion used to place an
area in a category is the number of faecal coliforms
per 100 gm of flesh.

Category faecal coliforms treatment required

A <300 may go direct for

human consumption

B 300 - 6000 must be depurated,
heat treated or
relaid to meet

category A

C 6000 - 60000 must be relaid for
long period
(2months) to meet
category A or B

D =60000 prohibited

Planning permission from the local authority
was required for the land-based operation at
Ferrybridge and permission was required from the
land owners for the growing areas within the
Fleet. All these permissions and checks are primarily
for commercial or health reasons, although
environmental considerations are taken into account
indirectly through consultation with English Nature;
in some cases, for example, MAFF deposit licences
and local authority planning consents.

Being well aware of our responsibility to
consider the environmental effects of the oyster on
the Fleet, we continuously monitor our immediate

environment and the data collected is passed to
English Nature.

There tends to be friction in other parts of the
country between the Shellfish Industry and
conservationists but we participate in the Fleet
Management Group, which avoids the ‘us and them’
syndrome which is so prevalent elsewhere. Indeed
the Heriott Watt IOE’s review of shellfish farming in
the UK, points out that we are the only shellfish farm
in Britain that not only participates with a
management group but also collects data for
environmental reasons.

Other monitoring that is currently taking
place is Dennis Seaward’s work on the possibility of
natural spat settlement in the Fleet (Seaward, 1993)
and Dr Ken Collins’ survey of the possible effects of
the oysters on the sediment of the Fleet (chapter 17
in this volume).

There is quite an interesting effect that the
physical presence of the oyster racks has had on
other marine life in the Fleet. Taken individually,
each rack of oysters does not have much impact on
its surrounding environment, but, group two
thousand of them together over a distance of
approximately one mile and suddenly you have a
marine reef. This reef is actually colonised by many
marine creatures that otherwise, I suspect, would not
be there in such quantities. This is a moot point that
obviously warrants further investigation, but,
already young fish use it to hide under for
protection. Adult fish hang around it to feed off the
young fish. Sponges and sea squirts grow under it
because of the darkened conditions. Seaweeds
(many different types) grow on it because a stable
base is provided. At the moment it is difficult to
assess any impact or changes to the marine
ecosystem because these observations have been
made purely on a casual basis. A baseline flora and
fauna study of the area would prove helpful in

establishing a control level from which to work.
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The Pacific oysters that are grown both
within the Fleet and the rest of Great Britain
originated from Seto, an inland sea near Hiroshima
in Japan, some twenty years ago. They were
imported via Oregon in America by the MAFF in an
attempt to provide an alternative species of oyster
which could fill the commercial niche left vacant by
the ailing Native Opyster. Summer water
temperatures in the Seto Sea reach a steady 26 - 28'C
which enables the Pacific Oyster to reproduce and

recruit successfully.

There is concern that the Pacific Oyster will
recruit successfully within the Fleet but, to date,
there is no evidence of that happening. Although
temperatures of 28°C have been recorded by us, the
consistency of temperature levels is not adequate to
allow oyster larvae to survive to metamorphosis
stage and this is born out by recent electronic
temperature recordings within the Fleet.?

In conclusion, I would just like to say that I
have attempted to show what is involved in taking a
project from its inception through to successful
establishment, in a scientific way. There are other
aspects - such as marketing, that I have not discussed
- because it does not relate directly to the
environment of the Fleet Lagoon. Suffice it to say
however, that without successful marketing, the
project would fail and therefore there is an indirect
link between the two.

1 I am indebted to Dr C. Wagner and his bistovical research for this
information in this paragraph.

2 But see chapter 15 in this volume (Eds.).
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