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Abstract

Functional characteristics of experimental mussel farming are evaluated based on qualitative data for
mussel energetic balance. Rates of excretion and substance consumption by mussels during their cultivation
are defined. Peculiarities of marifarm impacts on the environment are discussed.

INTRODUCTION

Due to mussel mariculture farming organiza-
tion at the Black Sea the task to prognose mussel
mariculture influence on coastal ecosystem beca-
me actual.

Mussel impact on the environment is main-
ly caused by the consumption and release proces-
ses of suspended and dissolved organic matter.
To quantify them is possible while studying ener-
getic budget of individual mussels and of all
mussels at the whole mariculture farming.

MATERIAL and METHODS

Researching was performed during 1983-
1988 at the experimental mussel mariculture
farm organized by the Institute of Biology of
Southern Seas and located 40 km off Sevastopol.
Technical characteristics for the farming is given
in the present publication.

The growth and reproduction of mussels
were studied by scientists of the foregoing Insti-
tute. The following parameters were used: linear
accretion, analysis of gonad state and seasonal
dynamics in the mussel’s soft tissues (IvaNov
et al., 1989). Oxygen consumption was assessed
through equations suggested by V.D. Braiko
and S.S. DerecHKEWICH (1978). Organic matter
content in a shell was defined by A.F. KozINTSEV
(1989).

Ration value was calculated as energy nee-
ded to rehabilitate all losses for body building,
synthesis of shell organic substance, reproduc-

tion and respiration. Assimilation efficiency was
taken as 75% (IvanNov et al., 1989),

In the given paper rough excretion rates of
dissolved organic substances were used. They
were determined by scientists experimenting
with Mytilus edulis (BayNE et al., 1976; GoLov-
KIN et al., 1979; Kaursky and WALLENTINUS,
1980).

RESULTS and DISCUSSION

Periods of mussel culturing to commercial
size (more than 49 mm) durated 18 months at
the experimental mussel marifarm. Data on mus-
sel growth, consumption and excretion are repre-
sented in Table 1. All values are given per one
specimen. Mussel growth on collectors depen-
ded on many factors (IvaNov et al., 1989): sea-
water temperature, weight and age of a mollusc,
genotype, feeding quantiative and qualitative
content, mollusc physiology - a stage in repro-
ductive cycle, dissolved oxygen concentration,
mollusc place in a cluster, etc. Conditions for
Mytilus galloprovincialis maximum growth (to
0.48 mm a day) are the following: water tempera-
ture 15-16°C; food concentration to 4-6 mg/l;
juveniles - from spring generation; species phe-
netype - blackviolet specimens; water salinity
15-20%; oxygen saturation not less than 80%;
mollusc gonads in state of rest.

Organic substance high content in shells is
an essential argument to shell using as food sup-
plements.
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Mussel respiration rate also depended on
its physiological state which was in association
with year season. The highest level for blacksea
mussel metabolism was revealed in spring at
relatively high temperatures. That was linked
with gametogenesis (Braiko and DERECHKE-
wicH, 1978). The summer temperature increase
was not followed with energy exchange enhance-
ment. In contrast, the latter lessening was wat-
ched.

From ecological and geochemical view-
points one of the most significant factors- indica-
tors of mussel settlement functioning was water
filtration and consumption of suspended organic
substances. During the cultivation period mussel
filtration rate increased from shares of a liter to
25 liters a day (Table 2).

Known that in the region where molluscs
were cultivated, especially with their high densi-
ty for example, to 270 kg oysters per sq.m (Ma-
RIOJOULS, 1987), and with limited water exchan-
ge (Sornin, 1981, 1986) there was high water
enrichment in suspended and dissolved organic
substances noted. The suspended substance sedi-
mented forming biodeposition. This modified se-
diment properties and benthos content (KRAEU-
TER, 1976; TENORE et al., 1982). s

The aquatoria with experimental farm had
intensive water exchange and rare mytiliculture
due to which biodeposit accumulation was not
noticed. Phytoplankton consumption rates by
mussels were defined basing on the existing data
showing phytoplankton concentration at an
aquafarm and water filtration rates. The obtained
values were compared with mollusc nutrient de-
mands, that allowed to evaluate a phytoplankton
role in mussel feeding (Table 2). The phyto-
plankton share in food made from 1.2 up to 96%.
Consumption rate of organic substances by diffe-
rent-aged mussels changed from 4 to 300 mg/
mo within different seasons, its excretion with
faeces was 1.2-90 mg/mo (Table 2). For 18
months one cultured mussel consumed 3.19 g
of dry organic substance and excreted 0.96 g.

Based on mussel energy budget date (Table
1) it was calculated that the farming of 100 t
mussel capacity would consume 29 t of dry su-
spended organic substance and release with fae-
ces 8.7 t during the cultivation process. At the
end of the latter the consumption rate would
reach 88.4 kg/d, excretions 26.5 kg/d. The given
marifarm housed 1 ha so maximum density of
sedimented faeces would be 2.6 g/m2/d of dry

substance. At the end of the cultivation consump-
tion rates of food with main chemical elements
would average 35.3 kg C/d; 5.3 kg N/d; 0.33 kg
P/d.

In the process of metabolism mussels relea-
sed dissolved nitrogen and phosphor- containing
organic and mineral compounds. Approximate
number for dissolved substance release was:
Norg till 0.109 kg/d; Porg - 0.015; Si - 1.193;
NH4 - N - 1.72. If to calculate per volume of
the filtered water by mussels the data will be:
0.522 mg Norg/l; 0.070 Porg/l; 5.695 Si/l; 8.21
mg NH4 - N/

The former experience regarding mussel
mariculture farming showed the notable influen-
ce of mariculture on plankton and bottom bioce-
nosis (KRAUETER, 1926; GALKINA, 1975, 1985;
GoOLIKOV AND SKARLATO, 1979; KauTsky et al.,
1980; TeNORE et al., 1982; KuLakovsky et al.,
1983; SorniN, 1986). More than 70% of dissol-
ved organic substance excreted by mussels were
compounds which molecular weights did not ex-
ceed 700 (GaLkINA, 1985) and therefore were
relatively easy included into metabolism of
planktonic community. Besides organic substan-
ces mussels released biogenic salts stimulating
phytoplankton growth. Concentration and pri-
mary production of phytoplankton were one or-
der higher in region with mariculture farming
(KuLAkOvVsKY et al., 1983).

Biodeposit affected bottom habitats depen-
ded on substance sedimentation and mineraliza-
tion rates. Benthos number increase was marked
with moderate sedimentation. However known,
that intensive sedimentation entailed anoxic con-
ditions and sharp decrease in bottom population
(SorniN, 1981, 1986). In aquatoria with limited
water exchange and dense culture the water qua-
lity and mollusc growth rates decreased signifi-
cantly even till mariculture ceased (Uvenoet al.,
1980; MarioJouULES et al., 1987).

Evidently, critical density of molluscs-fil-
trators in mariculture goals is expressed by the
accumulation/loss balance of organic substance
at the bottom, depending on local hydrological
conditions. Therefore, density for mussel displa-
cement is to be ascertained for each aquatorium.

The above mentioned value and feeding
supply extent defines the potential of the chosen
region to be the mariculture farm.

The foregoing testifies that complex of
scientific research must be conducted prior to
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mussel marifarming organization to evaluate the ~ equations for water exchange and organic sub-

potency of the chosen region and outline recom-  stance consumption-excretion ratio which would

mendations on how to optimize the cultivation  be to create a mariculture farm that will produce

process during exploitation of the farming place.  food and decrease eutrophying loadings to the
An ideal situation is based on the balance  sea.
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