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1. Introduction

Carrying capacity is a notion for population dynamics, which are considered as an
important key word for sustainable development and use of bio-resource. The
productions of bivalves aquaculture are largely increasing in recent years. However, the
environmental deteriorations and mass-death have led by overcrowding cultivation of
the bivalves. Therefore, some suitable management based on the carrying capacity are
needed for the sustainable aquaculture.

For the evaluation of the carrying capacity, quantitative understanding of material
cycle is important. In bivalve cultivation, food environments affect on the carrying
capacity, because cultivated bivalves were depend on foods in the natural environment.
Therefore, the investigation of the food environment is necessary for evaluate the
carrying capacity. In particular the food supply for bivalves is depends on advection and
diffusion as their mobility is poor.

Blue mussel is one of the important aquaculture species in north Atlantic coastal
regions. In the United Kingdom, the Menai Strait is the main cultivated area of the
species. A commercial mussel bed is located on the south part of northern large tidal
flats north of the strait, where the annual production is almost 7,000~12,000t.

In the present study, in order to clarify the grazing behavior of the blue mussel and
their food environment, we carried out current observation in the strait and
measurement of chlorophyll-a (Chl.a), particulate organic carbon (POC) and nitrogen
(PON) and stable isotope ratio (§13C and §15N).

2. Materials and Methods

We carried out the observation and sampling in the Menai Strait on 16-23, May,
2007 and on 24-28 July, 2008. Continuous current observations using a vessel equipped
Acoustic Doppler Current Profiler (ADCP) was conducted along 5 observation lines over
13 hours for each line. For CTD (Conductivity, temperature, depth) casting was also
carried out along each line every 1~1.5 hours. Seawater was sampled and collecting
POM and Chl.a. In 2008, CTD observation and water sampling from the sea surface and
bottom during slack water. Methods for Chl.a analysis in 2007 and 2008 were followed

by JGOFS analytical method and Welschmeyer’s fluorometoric analysis, respectively.



For separating POM 1500~2000ml of seawater were filtered by precombusted GF/F
fliter. Three species of benthic large algae and benthic diatom were corrected from four
sampling sites. POM, benthic large algae and benthic diatoms were used for POC, PON
and stable isotope ratio analysis. For the stable isotope analysis, blue mussels were

collected from 15 sites and 14 sites in the strait in 2007 and 2008, respectively.

3. Results & Discussion

The maximum current speed in the strait ranged 0.6~1.2ms! and the direction of
residual flow was in opposite directions between north and south regions. In the north
region, POC, PON and Chl.a decreased when sea water inflow occurred from the central
reagion, while those in the central region were not in low range at anytime. This
suggests that relationship between primary production and consumption on the tidal
flats is much complicated.

The stable isotope ratios of POM of the summer indicated lower values in 613C and
61°N compared to those of spring. The lower values in 63C is probably due to the
decrease in the photosynthesis rate because of the lack of nutrients, while the decrease
in 615N is probably originated from ammonia excreted from zooplankton. Benthic
diatom collected from the mussel bed showed relatively higher 613C and lower 615N
comparing to other region. The higher 613C and lower 61N suggest high photosynthesis
rate and their use of ammonium excreted from mussel, respectively. The predicted
1sotope ratios of food resource for mussels showed values between those of POM and
benthic diatoms. This suggests that their food resource in the Menai Strait is also
composed of POM and benthic diatoms.

Considering about sampling sites with strong tidal mixing, however, it is suggested
that POM which includes suspended benthic diatom is the dominant food resource for
mussels, but that mussels cannot use detritus as a food resource in spite of one of the
main components of POM in the Menai Strait. This is supported by carbon isotopic ratio
of detritus estimated from those of mussels and rate of phytoplankton biomass.
Estimation of phytoplankton compositions indicates that rate of suspended benthic
diatom in POC increased in the central region of the Menai Strait.

In conclusion, it was clarified in the present study that as food resource for mussel
in the Menai Strait, the primary production in interior of the strait due to benthic
diatom plays an important role in addition to phytoplankton advected from outer

waters.
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