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Introduction

Commercial culture of Pacific oysters
(Crassostrea gigas) in the Fleet started with seeding
of one million spat in 1990 (Copperthwaite, 1993).
These are cultured in net bags on trestle tables along
the Chesil Bank shore (Figure 1). A major concern
with the introduction of this alien species was that it
would reproduce and spread. Monitoring on behalf
of the JNCC has been under taken by Dennis
Seaward (1992).

Other environmental effects of shellfish
farming in the UK have been reviewed by the
Institute of Offshore Engineering (1991) and are
discussed in the Fleet Management Plan (Elton,
1991). This current study examines the concerns
that the rearing of oysters in the Fleet may affect the
sediment through:

® increased organic input from the animals;
® disturbance through trampling by workers
attending the oyster tables.

This report describes a preliminary examination
of the sediments. Standard benthic infauna sampling
techniques were used to examine the sediment from
the oyster culture areas and control sites away from
these areas. The data from the affected and control
sites is compared to determine if there is evidence for
any effect.

Methods

Samples were taken from five sites shown in
figure 1 on 28th July 1992. At each site six replicate
cores (10 cm diameter x 20 cm deep) were taken by
a diver using a snorkel. Water depth was 0.5-1 m.
Sites 2 and 3, representing the north and south of the
main culture area, include samples from below and
beside the culture tables. Control sites were no. 1,

some 500 m to the north and no. 4, some 250 m to
the east of this nearshore culture area. Site 5 was
taken from a shallower culture area to the east on
the other side of the channel.

One core from each site was frozen for
subsequent sediment particle size analysis and
organic content determination. These were later
thawed and dried at 80°C for several days. Half the
dried material was sorted in a series of sieves on a
mechanical shaker and the weight of the different
fractions recorded. The other half of the dried
sample was weighed, then heated at 550°C for 12
hours to combust the organic material. Organic
content was calculated from the weight lost. The
remaining 5 cores were individually mixed with
formalin and Rose Bengal to preserve and stain the
infauna. Each of the 25 (5 sites x 5 cores) infauna
samples was then sieved through a 0.5 mm sieve and
the organisms picked out and sorted into taxonomic
groups.

Results i

Whilst diving to collect the samples it was
possible to observe the seabed. Macro-flora and
fauna were very limited; principally occasional
strands of the brown alga Chorda filum and
anemones Anemonia viridis. Stones or shells in the
mud supported green algae (Codium sp.), sponges
(Halichondria sp.) and sea squirts (Clavelina
lepadiformis). Crabs (Carcinus maenus) were also
seen. Some underwater photographs were taken but
these were of limited value due to the poor
underwater visibility. The possibility of monitoring
of seabed fauna by photography was ruled out due
to this limited visibility and sparse, patchy
distribution of flora and fauna.



The results of the sediment particle size
analysis are shown in figure 2 and organic content
shown in table 2. The sediment at sites 1 to 3, close
to the Chesil Bank shore were all very similar; very
soft, unconsolidated muds, with a large quantity of
reed fragments and some 0.5 m deep overlying solid
gravel. These were organic-rich and anoxic apart
from a surface layer less than 1 cm deep. The very
high organic content (16-17% by weight) is
attributable to the reed content. Sediment structure
at site 4 was similar, though the organic-rich soft
layer was thinner in the order of 10 cm. Thus the
sample contained the underlying gravel, dominating
size class distribution. Wave action on the Fleet,
during winter storms, is capable of redistributing the
soft organic muddy layer. Sediment from site 5 was
different, being on the edge of a bank swept by tidal
currents, consisting of consolidated silts, with a thin
surface layer of sand.

The total numbers of individual species from
five cores (400 cm? seabed) at each site are shown in
table 1. A few species of small (mm) worm like
organisms dominate the samples, in particular the
oligochaete Tubificoides benedii, the polychaete
Capitella capitata, and nematodes. The former two
species are opportunistic, fast growing species
typical of stressed environments. This is not
surprising, given that the majority of sediment is
unconsolidated, organic rich, anoxic and liable to
Results of
analysis of this data are given in Table 2. Site 4

seasonal disturbance by wave action.

showed the highest number of individuals and
species, largely because of one of the five cores
described later. This, significantly different core,
suggests that perhaps more cores should be taken.
However it is clear that the five cores have
adequately sampled the numerically dominant
species. Further samples from each site would have
probably yielded more species but in very small
numbers which would not affect the overall analyses
described later. The Shannon Weiner Index of
diversity is comparable across the sites whilst the test
for evenness (J) confirms the dominance of the
samples by a few species.

Cluster analysis of the data from individual
cores was undertaken using a personal computer
statistical package, Unistat (Toker, 1991). This
groups the 25 cores together on the basis of
similarity (Figure 3). One core (group C) stands out
as different from the rest. This contained the largest
number of individuals (including the highest density
of Tubificoides and nematodes) as well as highest
number of species. Group A is characterised by high
Tubificoides numbers and amphipods (Phtisica
marina, Microdeutopus spp.). Another group (B?)
has similar composition plus numbers of the
polychaete Spio filicornis. The remaining cores are
very similar split into two sub groups (B' & B?) with
lower numbers of Tubificoides in the latter. Overall
the different sites are represented widely suggesting
that there are no major differences between the sites.

A number of empty mollusc shells were
identified (Table 3). Since these were not living they
were not included in the above infauna analysis.

Conclusions

This preliminary study has not demonstrated
any significant difference between the sediment
quality and infauna from the oyster culture areas
and the control sites. However the periodic
disturbance of the sediments along the Chesil bank
shore of the Fleet by wave action and the large
amount of reed fragments (and hence very high
organic content) would make it difficult to detect
effects attributable to the oyster culture activities.

It would be valuable to compare the benthic
infauna results with data from other parts of the
Fleet to understand the context of the area studied.
The uncompleted studies by Caroline Pickering some
ten years ago (see chapter 13 in this volume) would
be worth examining as well as resampling the sites to
determine if there have been any changes in the Fleet
as a whole. Comparison of this current data set with
information from other oyster trestle table culture
areas, such as Whitstable would be useful.



Another route to understanding the overall
impact of the oyster culture on the Fleet would be to
determine the magnitude of the organic carbon input
as pseudofaeces to the system. It is difficult to
calculate this directly as it is dependant on water
column plankton density, temperature and salinity.
One approach to obtaining data would be to
establish sediment traps under oyster trays whilst
collecting water samples to measure phytoplankton
concentration. As noted above there is a considerable
input of material from reeds as well as other plants.
Turnover of this plant matter by the large numbers
of resident or visiting birds is significant. It is
probable that the organic matter produced by the
oysters is insignificant in proportion to these other
inputs. However such information gained would aid
understanding of the carrying capacity of the Fleet
and aid future management decisions.
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Figure 1.
Location of the oyster culture area and sampling stations.
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Figure 2.

Sediment particle size analysis (x-axis is sieve size in micrometres)
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Table 1.
Total numbers of individual species from 5 cores at each site.

Site No: 1 2 3 4 5

DECAPODA Carcinus maenas 2 0 0
ISOPODA Gnathiidae sp. 1 0 0
AMPHIPODA Caprellidea Phtisica marina 11 97 23 44 20
Lysianassidae Orchomene sp. 0 0 0 2 0

Stenothoidae Stenothoe monoculoides 2 8 5 18 0

Gammaridae Gammarus insensibilis/locusta 0 60 3 2 1

Aoridae Microdeutopus gryllotalpalanomalus 17 248 129 180 129

Aora gracilis 1 18 4 42 6

Leptocheirus sp. 0 0 97 0 0

Isaeidae Micropropotus maculatus 0 10 46 31 4

Corophiidae Corophium volutator 3 63 1 8 1

Isochyroceridae Jassa sp. 0 9 1 19 0

Various Juveniles/unidentifiable 2 43 24 59 11

TANAIDACEA Apseudidac Apseudes latreillii 605 6 0 5 2
Paratanaidae Leptochelia savignyi 1 1 0 1 9

CUMACEA Nannastacidae Cumella pygmaea 2 0 0 0 0
Bodotriidae Iphinoe trispinosa 0 0 0 1 0

Bodotria sp. 0 0 0 0 1

LEPTOSTRACA Nebaliidae Nebalia sp. 0 28 2 0 0
PYCNOGONIDA Ammotheidae Achelia hispida 0 0 0 1 0
Nymphonidae Nymphon gracile 0 0 0 1 0

ASTEROIDEA Asterinidae Asterina phylactica 0 0 0 1 0
OPHIUROIDEA Amphiuridae Amphipholis squamata 245 7 2 2 15
POLYCHAETA Aphroditidae Alentia gelatinosa? 0 0 0 0 1
Ampharetidae Ampharete acutifrons 18 0 0 7 5

Melinna palmata? 0 0 0 1 0

Capitellidae Capitella capitata 237 332 2127 139 144

Heteromastus filiformis 5 0 0 0 1

Cirratulidae Sp. X 0 1 0 0 0

Eunicidae Lumbrineris latreilli 2 0 1 2 1

Eunice juveniles 11 0 0 19 7

Hesionidae Sp. Y 0 4 0 1 0

Sp. H1 0 0 0 2 0

Maldanidae Sp. M1 0 0 0 29 3

Nephtydae Nephtys hombergi 0 0 0 1 6

Nereidae Platynereis dumerilii 0 5 0 18 5

Opbheliidae Opbhelina acuminata 0 0 0 2 0

Orbiniidae Orbinia sp. 0 0 0 1 0

Phyllodocidae Phyllodoce lamelligera 6 0 0 2 2

Eteone flava 0 0 0 2 2




Site No: 1 2 3 4 5

Spionidae Spio filicornis 16 5 87 73 709

Malacoceros fuliginosus 2 49 18 0 84

Psygospio elegans 0 0 0 59

Polydora juveniles 1 0 13 0 1

Syllidae Exogone hebes 10 3 22 36 2

Sp. 82 0 1 0 12 1

Syllid juveniles 10 6 103 59 1

Sabellidae Oriopsis sp? 0 0 0 1 0

OLIGOCHAETA Tubificidae Tubificoides benedii 1430 804 871 2555 344
NEMERTEA Lineidae Sp. A juveniles 4 1 0 2 1
Cephalothricidae  Sp. B juveniles 2 3 0 3 16

CHAETOGNATHA Spadella sp. 0 0 11 0 0
ANTHOZOA unidentified 0 2 0 0 2
ACTINARIA unidentified 0 0 2 0 0
GASTROPODA Pyramidellidae Sp. G1 0 0 0 2 0
Rissoidae Rissoa membranacea 0 0 0 2 0

BIVALVIA Mytilidae Mytilus? juveniles 0 0 0 2 0
Lucinidae Loripes lucinalis 0 0 0 2 1

Lucinoma borealis 0 0 0 1 0

Cardiidae Parvicardinm exiguum 1 0 0 1 1

Semelidae Abra tenuis 0 0 0 0 3

NEMATODA unidentified 333 183 408 424 415




Table 2.

Summary of site data

SPECIES ANALYSIS

SEDIMENT ANALYSIS

Table 3.
Molluscs found

only as empty shells

Total no. individuals

Total no. species
Shannon-Weiner

evenness |

Site No:

organic carbon % weight

Gibbula cineraria
G. umbilicalis
Tricolia pullus
Bittium reticulatum
Littorina littorea
L.obtusata s.1.

L. saxatilis s.1.
Rissoa membranacea
R.parva

Alvania semistriata
Cingula trifascciata
Onoba semicostata
Hydrobia ulvae
Ventrosia ventrosa
Tragula fenestrata
Turbonilla lactea

Lasaea adansoni pallida

Site No:

1 2 3 4 5

2978 2002 2104 3927 1421
26 29 24 47 38
2.27 2.89 2.77 2.15 3.09
0.48 0.59 0.60 0.39 0.59
17.2 16.1 15 2 2.8

1 2 3 4 5

0 0 1 3 2

1 0 0 1 3

0 0 0 1 2
13 5 49 88 69

0 0 0 0 1

5 1 1 2 1

1 0 1 0 0

5 1| 3 2 5

1 0 0 4 2

0 0 0 0 1

1 1 2 0 0

4 0 5 1 1

1 1 1 4 0

0 0 0 1 0

0 0 0 0 1

2 2 1 1 3

0 1 0 0 0




