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DESCRIPTION
Invasive species have become one of the most significant threats
to marine ecosystems worldwide. Defined as non-native
organisms that establish themselves in new environments,
invasive species often disrupt local ecosystems, outcompete
native species, and alter habitats. Their impacts can be
devastating, leading to a decline in biodiversity, changes in
community structure and substantial economic costs. Invasive
species can profoundly affect marine ecosystems through various
mechanisms. One of the primary impacts is competition with
native species for resources such as food, space, and light. For
example, the introduction of the green crab (Carcinus maenas) on
the Atlantic coast of North America has led to significant
declines in native shellfish populations. Green crabs compete for
similar food sources and can predate on juvenile shellfish,
resulting in reduced recruitment and population numbers of
native species. Another serious impact is predation. Invasive
predators can drastically alter local food webs. The lionfish
(Pterois volitans), native to the Indo-Pacific region, has invaded
the Caribbean and southeastern United States. Lacking natural
predators in these new environments, lionfish have proliferated,
preying on native fish species and disrupting local marine
ecosystems. This unchecked predation leads to declines in
herbivorous fish, which play a crucial role in controlling algae
growth on coral reefs, thus further causes the decline of these
habitats.

Invasive species can also lead to habitat modification. For
example, the introduction of the Pacific oyster (Crassostrea gigas)
in European waters has resulted in changes to the structure and
function of local ecosystems. These oysters can outcompete
native bivalves and alter sediment composition, leading to
changes in nutrient dynamics and overall ecosystem health. The
alteration of  habitats  can create  a  severe  effects, impacting not

just individual species but entire communities and ecosystem
processes. Furthermore, invasive species can introduce
pathogens that threaten native marine life. The arrival of the
parasitic Dinoflagellate Hematodinium in North American
lobster populations has caused significant declines due to disease
outbreaks, further illustrating the relationships between invasive
species and ecosystem health.

The economic consequences of invasive species in marine
ecosystems are substantial. The costs associated with controlling
invasive populations, restoring native habitats and mitigating
damage to fisheries can be staggering. For example, the presence
of zebra mussels in the Great Lakes has led to millions of dollars
spent on control measures and damage to infrastructure. In
marine environments, the lionfish invasion has led to declines in
commercial fish species, affects the livelihoods of fishermen and
the fishing industry. Moreover, invasive species can affect
tourism, particularly in regions dependent on healthy coral reef
ecosystems. As invasive species disrupt the ecological balance,
they can diminish the aesthetic and recreational value of marine
environments, further contributing to economic losses.

The threats posed by invasive species in marine ecosystems,
effective management strategies are essential. These strategies
can be categorized into three main approaches: Prevention,
control and restoration. The most effective way to manage
invasive species is to prevent their introduction in the first place.
This includes strict regulations on the importation of marine
species. Once invasive species are established, control measures
must be implemented to reduce their populations and reduce
their impacts. These can include mechanical removal, chemical
treatments and biological control methods. After managing
invasive species, restoration efforts may be necessary to
rehabilitate affected ecosystems. This can involve reintroducing
native species, restoring habitats.
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