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Description
Aquaculture continues to expand rapidly to meet global

demand for fish consumption and feed the world's expanding
population. As a result of capture fisheries' inability to meet the
ever-increasing demand for fish and seafood, aquaculture
production made up 46% of global seafood production in 2018.
To feed the entire world, more ocean space must be utilized
because capture fishery production remains static. As a result, as
the demand for protein grows, aquaculture will play a significant
role in food production. Concerns have been raised regarding
the industry's impact on the environment because 37% of
aquaculture production comes from the marine and coastal
environment, primarily from finfish and bivalve molluscs.

Aquaculture of bivalve molluscs has recently been shown to
be one of the animal source foods with the lowest
environmental impact. Aquaculture of bivalve mollusks requires
almost no fresh water and does not use antibiotics, produces
the fewest greenhouse gases per unit of protein, and absorbs
nutrients. In addition, bivalve aquaculture contributes to the
carbon sequestration function of the ecosystem by utilizing
carbon in the water to produce calcium carbonate, thereby
removing carbon from the ocean. The native blue mussel
Mytilus edulis makes the largest contribution to cultivated
bivalve landings in the United Kingdom. Mussel aquaculture has
traditionally been practiced in sheltered coastal inlets with a low
dispersal capacity. As a result, the chemical and physical
properties of the seabed are affected as a result of the
accumulation of biodeposits (feces and pseudofeces) from
mussels on the seafloor.

According to studies examining the effects of inshore mussel
farms on the benthic community, there is an increase in organic
matter and finer sediment, as well as a decrease in the number
and diversity of invertebrates and oxygen levels. Even though
this is not always the case, the EU directive on Marine Spatial
Planning has called for moving aquaculture offshore in an effort
to lessen the impact on the environment, solve problems with
limited space in inshore areas, and meet global protein needs.

Environmental Implication
Due to the relatively recent nature of offshore mussel

farming, little research has been conducted to quantify its
impact on the environment. Evidence has shown that mussel
farming offshore has little or no effect on sediment
characteristics or the associated macroinvertebrates, suggesting
that it may have less of an impact than farming mussels inshore.
Understanding the long-term effects of offshore mussel farming
on ecosystems is now crucial due to the industry's potential
expansion. The southwest of the United Kingdom has been
identified as an important location for expanding offshore
aquaculture. Offshore Shellfish Ltd. started building the first
large-scale offshore long-line mussel farm in the UK as pioneers
in this field. Due to extensive dredging and trawling, 15 km2 of
degraded sediment habitat constitute the licensed seabed area.
It appears from old fishing maps that mussel and/or oyster reefs
once inhabited this region. We hypothesized that the mussel
farm could benefit the ecosystem and restore the benthos by
incorporating infrastructure that attracts mussels and
discourages destructive fishing. An annual, multi-method,
ecosystem monitoring survey of infauna, pelagic species,
plankton, birds, and mammals began before the first rope was
deployed. At two trial stations over a five-year period, we focus
on how the mussel farm affected the seabed habitat, epifauna,
and demersal species.

Diet had an impact on the survival of saugeye larvae and
juveniles. Otohime-fed fish had the highest survival, Gemma-fed
fish had an average survival, and Gemma-fed fish had the lowest
survival. With the exception of the Omega One treatment, which
continued to experience some mortality that was not related to
cannibalism throughout the trial, daily mortality peaked
between 6 and 8 DPH and leveled off between 12 and 16 DPH
for the majority of treatments. Assessed rate of barbarianism
was just altogether unique among Otohime and the two lower
performing eats less carbs, Gemma Wean and Ideal Starter.
Gemma Micro had a significantly lower incidence of jaw
malformation than the other diets, with Otohime having an
intermediate incidence and Optimal Starter having the highest
incidence. Gemma Wean was not significantly different from
either Otohime or Optimal Starter. All of the experimental
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groups had a failure rate of less than 2%, and there were no
significant differences between them (p > 0.05).

Characterization of Plastic Surfaces
Due to poor growth and a lack of feed acceptance, fish that

were fed Omega One Fry and Optimal Starter were not moved
from their initial feed sizes. Due to the extremely low survival
rate at the conclusion of the trial (0.70% 1.1%, mean SD), with
only one or two surviving fish in two of the tanks, the Omega
One Fry diet's results were not included in any statistical
analyses at 33 DPH. Only 63.33 percent of the fish in the Optimal
Starter treatment had feed in their guts at 13 DPH. Omega One

Fry (70 percent), Gemma Wean (70 percent), and Gemma Micro
(73.33 percent) all had slightly more feed in their intestines than
Otohime, with 96.67 percent.

In addition to cost and performance, availability is another
important factor in larval diets. Due to their lack of availability in
the United States, we were unable to evaluate Aglonorse (Trofi
Aquaculture, Troms, Norway) and Larviva (BioMar Group,
Aarhus, Denmark), two highly regarded diets utilized in Canada.
Additionally, the Canadian Food Inspection Agency has placed
an import ban on Otohime, making it unavailable there at the
moment. In North America, FFK is also banned because of
concerns about bovine spongiform
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