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Ballast water from ships is a significant source of non-native species introduction and spread across
aquatic ecosystems. This can have serious economic, ecological, and health consequences. In order
to reduce the spread of non-native species, the International Convention for the Control and Manage-
ment of Ship’s Ballast Water and Sediments was established in 2004. This Convention aims to reduce,
eradicate, and prevent the entry of hazardous aquatic creatures through ships. Different methods can
be used to reduce the spread of non-native species, such as solid-liquid separation, UV light irradia-
tion, micro-agitation, and asphyxiation. This paper examines the effects of ballast water on marine and
coastal ecosystems, the introduction and spread of non-native species, and the measures taken to reduce
their impact.
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1. Introduction.

Transportation across countries and continents is only ex-
pected to increase. Because it is less expensive and more de-
pendable, sea transport is crucial in this context. Because of
globalization and technological advancements, commodities and
people may travel far greater distances in less time. Most inter-
national commerce is conducted by ships nowadays (Munim,
2019). Human actions have resulted in the rapid and efficient
relocation of flora, fauna, and other creatures to new environ-
ments. This means that pollution from ships has reached cri-
sis proportions in the ocean. Ballast water transfer of aquatic
creatures is a significant problem aboard ships (Lakshmi et al.,
2021). Ballast water from ships may introduce invasive aquatic
species, harming marine and coastal ecosystems. When aquatic
organisms colonize a new location, they often outgrow and sup-
plant native species, which may have disastrous effects on the
ecosystem. Further, they negatively affect ecology, the econ-
omy, and human health. The term ”invasive non-native species”
is used to describe these creatures.
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2. Background.

Ballast water is utilized to keep the ship in a stable work-
ing state. The hull’s tension is relieved, transverse stability is
achieved, propulsion and maneuverability are enhanced, and
the weight lost from fuel and water consumption is made up by
this method (Elçiçek et al., 2013). As they are charged, ballast
tanks collect silt and aquatic life. The organisms are released
into a foreign environment upon arrival at the target port. Al-
though many creatures die during translocation from one port
to another, others survive and even thrive. The term ”invasive
non-native species” is used to describe these creatures.

3. Development.

Some invaders dominate their new ecosystems, wreaking
havoc economically and ecologically (Pimentel et al., 2005).
It is estimated that the world’s maritime fleet transfers around
10 billion tons of ballast water annually, including hundreds of
species that come from coastal locations and have eutrophic wa-
ter properties. Another estimate has the number of live species
spread between ports thanks to ballast water at 7,000 (Raay-
makers, 2002). This species has a rapid reproduction rate, and
they have now permanently colonized the region. Bio-fouling
refers to introducing non-native organisms that disrupt local
ecosystems and are spread by ballast water and sediments to
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new ports. Many different kinds of organisms, from viruses
and bacteria to fungi, plants, and animals, may be dispersed by
ballast water (Keller et al., 2011).

The introduction of non-native species has had profound ef-
fects on aquatic ecosystems, including the modification of habi-
tat, the introduction of predators that feed on native species, and
the suppression of native species’ ability to reproduce and adapt
to their new environment (Perry et al., 2010). It is widely ac-
cepted that non-native species are a significant factor in ecosys-
tem shifts. Their influence is only predicted to increase, ulti-
mately leading to further species extinctions and a decline in
the quality of life for everyone. This is because of cross-border
commerce and the consequent rise in accidental introductions
of non-native species. Unintentional discharge via ships’ bal-
last water is a significant source of marine introductions of non-
native species (Brown et al., 2006). The establishment of a non-
native species in a new area is the result of a chain reaction that
begins with the species’ initial association with a transport vec-
tor, continues through the invader’s tolerance of environmental
conditions encountered during transit, and culminates in the in-
vader’s survival in the new ecosystem (Rilov & Crooks, 2009).

These animals have negatively impacted the marine and coas-
tal ecosystems. The American comb jelly (Mnemiopsis leidyi),
which may be introduced into the Black Sea by ballast water, is
one of them (Elçiçek et al., 2013). In the 1980s, this species was
accidentally transported from the North Sea to the Black Sea.
By 1989, it was predicted that 1 billion tons of the alien species
were devouring economically vital fish eggs, larvae, and the
zooplankton they feed on. The commercial fishing sector has
already suffered losses due to this species by 1992. There is a
yearly loss of around $240,000,000 due to these thefts (Awad
et al., 2014). The comb jelly has been blamed for a signifi-
cant decline in Black Sea zooplankton, ichthyoplankton, and
zooplanktivorous fish populations. Increased American comb
jellies were associated with fewer zooplankton (Ivanov et al.,
2000).

During the late 1980s, European zebra mussels were found
in the Great Lakes (see Figure 4). Due to the mussels, several
issues have arisen. The zebra mussels’ suction cups may clog
pipes, and the organism’s presence can worsen issues with wa-
ter’s flavor and aroma. Attaching to boat hulls reduces speed
and may cause engine failure if not removed. According to the
United States Fish, and Wildlife Service, the Great Lakes area
might lose as much as $5 billion due to zebra mussels between
2000 and 2010 (Cohen, 1998). The bacteria Vibrio cholerae
was accidentally discharged in 1991 and quickly spread across
Peru, contaminating the country’s water supply. More than
10,000 persons lost their lives due to cholera (Göktürk, 2005).
Non-native organisms are often introduced and spread across
aquatic ecosystems by ballast water.

4. Discussion.

Ballast water treatment methods often borrow from the mu-
nicipal and industrial sectors, but they have to meet strict IMO
discharged ballast water regulations (Balaji et al., 2014), which

limits their use. Ballast water treatment utilizes two broad cat-
egories of process technology: Cleaning and decontamination
by solid-liquid separation (Elçiçek et al., 2013). A solid-liquid
separation technique is used to extract the solids from the liq-
uid. The removal of solids from ballast water is often accom-
plished by mechanical means, such as filtration and hydro cy-
clone. Disinfection processes often include solid-liquid sepa-
ration as an integral part of their operation. Pressure drops in
the ballast water line and waste stream with suspended particles
are issues that come up while discussing solid-liquid separation
techniques (Elçiçek et al., 2013). Disinfection uses the follow-
ing procedures to eradicate microorganisms and prevent their
re-emergence:

i. The bacteria are to be inactivated chemically.
ii. UV light irradiation causes a chemical and physical break-

down. The microorganisms’ DNA is denatured, render-
ing them unable to replicate. Micro-agitation, commonly
known as ultrasound or cavitation, falls under physio - chem-
ical disinfection techniques.

iii. Asphyxiation of the microorganism results from deoxy-
genation caused by the displacement of dissolved oxygen
with inert gas or oxygen reduction through a vacuum (Bal-
aji et al., 2014).

Ballast water management, as well as the technical, ad-
ministrative, and legal infrastructure for transporting hazardous
materials, is essential for protecting the maritime environment
and preventing pollution from ships, notably via the prevention
of unlawful discharge. In 2004, the International Convention
for the Control and Management of Ship’s Ballast Water and
Sediments was established to address the issue of ballast wa-
ter and to reduce, eradicate, and prevent the entry of dangerous
aquatic creatures through ships. Once the BWM Convention
enters into effect, invasive species’ global and regional spread
will slow. Effective methods to avoid introducing non-native
species are emphasized throughout the plan. Fishing, aquacul-
ture, and tourism will all develop and contribute to the economy
if dangerous aquatic species transported by ships’ ballast water
stop spreading from one area to another. More has to be done
to prevent ballast water from damaging our planet and its bio-
diversity.

Conclusions.

The introduction of non-native species by ballast water from
ships has had profound effects on aquatic ecosystems, including
the modification of habitat, the introduction of predators that
feed on native species, and the suppression of native species’
ability to reproduce and adapt to their new environment. The
International Convention for the Control and Management of
Ship’s Ballast Water and Sediments is mentioned to address the
issue and reduce the introduction of dangerous aquatic species.
Effective methods to avoid introducing non-native species are
emphasized throughout the plan. Fishing, aquaculture, and tourism
will develop and contribute to the economy if dangerous aquatic
species transported by ships’ ballast water stop spreading from
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one area to another. More has to be done to prevent ballast wa-
ter from damaging our planet and its biodiversity.
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