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Introduction

In this short paper I discuss the introduction
of non-native marine species, the monitoring for
Pacific oyster spatfall in the Fleet and temperature
recording in relation to this.

The Joint Nature Conservation Committee
(JNCC), for whom I work, is not responsible for site
related issues. However, it may commission research
in specific sites if it is applicable on a broader or
generic basis.

The introduction of non-native marine species

Species which are not native to British waters
can be introduced through a variety of methods as
follows:

® deliberate commercial introductions

(including associated unintentional introductions);
e transport on ships® hulls;

e transport in ballast water;

® rafting/floating; or carriage by birds.

If an introduced species encounters
favourable conditions it is more likely to become
established. In the case of exotic species, elevated
temperatures have encouraged the establishment of
species such as Mercenaria mercenaria, the hard-
shelled clam, the barnacle Balanus ampbhitrite, and
the serpulid polychaete worm Ficopomatus

enigmaticus.

If the introduction of non-natives leads to
their subsequent establishment and spread, there are
a number of effects which can ensue, including:
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® disease passed to native species;
* disruption of the ecosystem through:

- predation on native species,

- competition with and displacement

of native species,

- alteration to habitat;
* hybridisation or genetic stock degradation;
* new food source for exploitation.
effects to

The most serious

conservation interests are disruption to the

nature

ecosystem, particularly if displacement of native
species occurs or the nature conservation interest of
a site is altered.

The JNCC has carried out a survey of
introduced marine species. As part of this survey,
monitoring was undertaken,

The choice of the Fleet lagoon for the
monitoring exercise

The Fleet was chosen for monitoring studies
as it is a site of high nature conservation interest,
with a recent non-native introduction of Pacific
oysters, Crassostrea gigas, and it is subject to
localised warming as a consequence of its
physiography. Monitoring in 1992/93 was assisted
by the helpful co-operation of Mr Neville
Copperthwaite, the resident oyster farmer. There
has also been a long-running debate over the ability
of Pacific oysters to reproduce successfully in British
waters and become established in the wild, It was
presumed from temperature records that if
temperature was the controlling factor, then if
spatfall were to occur, the Fleet was a likely
contender. It was hoped that careful monitoring.
might help resolve this controversy.

85




Pacific oyster spatfall monitoring in the Fleet
The most likely place for settlement of oyster
spat to occur is on or around adult oysters.
Consequently, the survey was directed mainly
towards the sampling of oysters. The oysters which
were sampled were hosed down and the washings
collected for sieving and examination using a
binocular microscope or hand lens, for spat. As
outlined in an earlier talk, most of the oysters in the
Fleet are held above the Narrows. For an account of
the oyster farming within the Fleet, see the next
paper (chapter 16) in this
Copperthwaite.,

volume, by
Oysters from the growing area
(near the hut) which were continuously submerged
on trestles below low water mark and oysters from
the holding area on mid-Fleet banks, where they
were briefly exposed at low water, were sampled.
Approximately 50 oysters from each area were
sampled on each of four occasions in 1992
(Seaward, 1992, 1993).There was an indication that
spawning occurred, but no oyster spat were found in
the Fleet in 1992.

Temperature recording and estimation of day
degrees

The surveys were carried out by Mr Dennis Seaward
(Seaward, 1994).

In oysters, gametogenesis (ripening) and spawning
is induced by increased temperatures. To assess the
temperature regime in the vicinity of the oysters, to
begin with spot readings were taken using a
mercury thermometer; however, it was decided
that a continuous temperature recording device
should be used. In 1992, these were available for
quite considerable sums. However, while making
inquiries, I was most fortunate to come across some
very competitively priced ‘tiny temperature
recorders’ which first came into the market at the
end of 1992. Tiny temperature recorders are
powered by lithium batteries which last for up to
four years, and they store up to 1,800 records
made at intervals which can be varied from 0.5
seconds to 4.8 hours. They can be housed in
waterproof containers. The advantage of these
continuous temperature recorders, particularly for
remote areas of the lagoon, over point source
thermometers is that diurnal, tidal and seasonal
variations can be monitored.

Mann (1979) carried out experiments in
laboratory conditions on the effects of temperature
on ripening in Pacific oysters. The data indicated
that gametogenesis was dependent on both absolute
temperature and time of exposure according to the
concepts of day-degrees applied to hatchery reared
molluscs: D = d(t-t°)

where:

D= number of day-degrees required

d = number of days to attain a ripe status

t = temperature to which animals were exposed

t* = temperature below which no evidence of gonad
development is found.

According to Mann (1979), day-degree
requirements for gametogenesis of Pacific oysters is
calculated at 592 above 10.55° (below which
gametogenesis does not occur), critical temperature
for spawning is 18°C and day degrees required for
metamorphosis of larvae prior to settlement was
calculated as 350 days.

Day degrees in the Fleet from 26th March to
17th August add up to 670 days. Furthermore,
other than for one cooler week in July, temperatures
have consistently exceeded 180C each day since mid
June. This indicates that temperature conditions had
been favourable for spawning to have occurred, and
a substantial contribution towards metamorphosis
of the larvae prior to the middle of August 1992.
Data has not yet been collected to complete the
picture to determine whether the number of day
degrees required for larval development prior to
settlement have been achieved,

Although it is possible to monitor the
temperature of the oysters throughout ripening, once
the oysters have spawned in the wild, the exact
position of the larvae can not be determined, so
estimates of larval development day degrees are less
certain. Satellite imagery can, however, be used to
indicate the range of surface water temperatures to
which they may be subject.

Despite no spat being found in the Fleet in
1992, meanwhile, however, Pacific oyster spat had
been discovered by Captain Philip Gibbon in the
Dart and Teign estuaries. A thorough survey by



MAFF (Spencer, 1991) reported on ‘a light spatfall
amounting to only a few thousand spat’.

The number of day-degrees recorded: - in the
Dart from 19th April to 14th July was 293 days; -
from the Teign for the same period was 257 days
and; - from the Fleet for the same period was 345
days. This suggests that if the temperature regime
continued in the same fashion, and was the
controlling factor to spatfall then it should have
occurred in the Fleet as it had occurred in the Dart
and Teign estuaries.

Although it is conceivable that spat may have
settled, in or around the Fleet and not been detected,
it is considered unlikely. The following are some
possible explanations why spatfall has not occurred:

1. The reduction in tributyl tin (TBT) levels in
the Dart and Teign as a result of prohibiting its use
on smaller vessels may explain why Pacific oyster
spatfall has occurred there recently but not before.
The presence of TBT in the water, from larger vessels
docking in Portland Harbour may continue to
suppress the development and settlement of Pacific
oyster spat in the Fleet. This is not considered likely
as there is no recent evidence of the effects of TBT in
the Fleet.

2. Research being undertaken by MAFF
suggests that although ripening and spawning of
Pacific oysters are triggered by temperature, quantity
and quality of algae in the diet are also important
factors. There may be reduced nutrients levels and
hence phytoplankton availability in the Fleet
compared with the estuaries, caused by reduced
water exchange with Portland Harbour and
freshwater nutrient input being consumed by the
abundant macroalgae and Zostera. However, this is
unlikely as native oyster spat and adults are regularly
encountered.

3. Larvae may get flushed out of the Fleet
while in planktonic form and may not re-enter to
settle as a result of the enclosed nature of the lagoon
coupled with relatively low levels of Pacific oyster
cultivation in the immediate vicinity.

4 May have settled successfully without
discovery.
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