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DESCRIPTION
The health of marine ecosystems is essential for maintaining 
biodiversity, supporting human livelihoods and regulating global 
climate systems. However, these ecosystems face increasing 
threats from various forms of pollution, particularly biological 
pollution. This term refers to the introduction of non-native 
species, harmful algae, pathogens and other organisms that 
disrupt marine ecosystems. As human activities intensify, the 
movement of species across oceans and the degradation of 
natural habitats are reshaping marine dynamics, necessitating a 
reevaluation of how we define and address marine ecosystem 
health.

Historically, marine ecosystem health has been assessed through 
physical and chemical indicators like water quality and pollutant 
levels. However, the rise of invasive species, harmful algal blooms 
and pathogens underscores the importance of biological factors 
in evaluating marine health. Biological pollution can severely 
impact biodiversity, fisheries, tourism and human health, making 
it a critical component of ecosystem management. One of the 
most visible forms of biological pollution is the introduction of 
non-native species. These species, often transported by ships 
through ballast water or attached to hulls, can outcompete native 
species, alter habitats and disrupt food webs. Once established, 
invasive species are challenging to eradicate and can cause long-
term damage. For instance, the introduction of lionfish in the 
Atlantic has led to significant declines in native fish populations, 
while the European green crab has devastated shellfish 
populations and disrupted coastal ecosystems.

Harmful Algal Blooms (HABs) represent another increasing 
threat. HABs occur when certain algae species grow 
uncontrollably, often due to nutrient pollution from agricultural 
runoff or sewage discharges. These blooms can produce toxins 
harmful to marine life, birds and humans. Red tides, caused by 
Karenia brevis can result in massive fish kills and respiratory 
issues in humans, significantly affecting fisheries and coastal 
communities. Pathogens, including bacteria, viruses and parasites,

pose additional concerns for marine ecosystems. Climate change 
and pollution have contributed to the spread of diseases affecting 
various marine organisms. Warmer waters can encourage the 
growth of Vibrio bacteria, which cause diseases in both humans 
and marine species. Coral reefs, already stressed by rising 
temperatures and ocean acidification, are particularly vulnerable 
to diseases that can decimate entire reef systems, with cascading 
effects on biodiversity.

The impacts of biological pollution are often intensified by 
human-induced changes in marine ecosystems, such as habitat 
destruction and overfishing. Coastal development and bottom 
trawling degrade essential habitats like seagrass beds and coral 
reefs, making it easier for invasive species and pathogens to 
thrive. Overfishing reduces native species populations that would 
otherwise help control invasive species and harmful organisms. 
Climate change further alters ocean temperatures and currents, 
creating new opportunities for biological pollution. Given the 
complex interaction between biological pollution and marine 
ecosystem health, current management paradigms need 
reassessment. Traditionally, efforts have focused on controlling 
chemical pollutants and managing resource use. While these 
remain important, addressing biological pollution requires a 
broader approach that considers species interactions, ecosystem 
resilience,and human activities.

A significant shift in perspective is recognizing that marine 
ecosystems are dynamic; some change is natural and inevitable. 
The goal should not be to maintain a static state but to enhance 
the resilience of ecosystems so they can recover from 
disturbances. Resilience-based management involves protecting 
key habitats, maintaining biodiversity and ensuring that marine 
ecosystems can adapt to changes caused by biological pollution 
or other factors. This approach necessitates better monitoring 
and understanding of complex marine interactions, as well as 
developing more flexible management strategies. Prevention is 
another critical aspect of managing biological pollution. Once 
invasive species or harmful organisms establish themselves, they 
are challenging and costly to control. Therefore, preventing their 
introduction is key. Stricter regulations on ballast water
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preventing the spread of biological pollution. However, more 
coordinated efforts are needed to ensure that countries have the 
resources to implement and enforce these regulations.

In conclusion, the health of marine ecosystems is increasingly 
threatened by biological pollution, a complex problem requiring 
a shift in management approaches. As we reconsider the 
branch of marine ecosystem health, it is essential to adopt a 
holistic perspective that incorporates biological aspects alongside 
traditional indicators. By focusing on prevention, resilience and 
international collaboration, we can mitigate the impacts of 
biological pollution and ensure the long-term sustainability of 
marine ecosystems.
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discharge, hull cleaning, and the movement of marine organisms 
can help mitigate risks. Public awareness campaigns also play a 
role in preventing the release of unwanted pets or aquarium 
species into the wild, a common pathway for biological 
pollution.

Global cooperation is essential in addressing biological 
pollution, as marine ecosystems are interconnected across 
national boundaries. Invasive species or harmful organisms 
introduced in one region can quickly spread to others via ocean 
currents or human activities. International agreements, such as 
the International Convention for the Control and Management 
of Ships' Ballast Water and Sediments, are vital tools for
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