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Marine pollution and its effects on coastal ecosystem health
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Introduction
Mangroves are unique intertidal ecosystems found along 
tropical and subtropical coastlines. These salt-tolerant 
trees and shrubs play a vital role in protecting coastlines, 
providing habitats for numerous species, and supporting 
biodiversity. Mangrove forests offer ecological, economic, 
and environmental benefits, making them essential 
components of coastal ecosystems. This article explores 
the characteristics, ecological importance, and conservation 
challenges associated with mangroves, underscoring the 
need for effective management and preservation of these 
critical ecosystems. Mangroves belong to several plant 
families, with genera such as Rhizophora, Avicennia, and 
Bruguiera being among the most recognized. These trees and 
shrubs have specialized root systems, such as aerial roots 
and pneumatophores, allowing them to thrive in waterlogged 
and saline environments. Mangroves can withstand 
fluctuating tides and varying levels of salinity, making them 
highly resilient ecosystems. Their dense root networks trap 
sediments, protect coastlines from erosion, and help stabilize 
shores during storms and tidal surges.

Description
Mangrove forests serve as vital habitats and nurseries for 
a wide variety of marine life, including fish, crustaceans, 
mollusks, and birds. Many commercially important fish 
species, such as snapper and barramundi, spend part of their 
life cycles within mangroves, benefiting from the shelter 
and food sources these habitats provide. Mangroves also 
serve as rookeries for birds and refuge areas for endangered 
species, such as the American crocodile and manatees in 
certain regions. In addition to their ecological importance, 
mangroves play a significant role in carbon sequestration. 
These coastal forests store large amounts of carbon in their 
biomass and soils, which contributes to climate change 
mitigation efforts. Mangroves are estimated to store up to 
four times more carbon per hectare than most other types of 
forests, making them key to combating rising atmospheric 
carbon dioxide levels. Despite their importance, mangrove 

forests face numerous threats. Coastal development, 
including urbanization, aquaculture, and agriculture, leads 
to large-scale destruction and degradation of mangrove 
habitats. In some regions, mangroves are cleared to 
make way for shrimp farms or real estate development, 
significantly reducing the area of these critical ecosystems. 
Pollution from industrial runoff, oil spills, and plastic waste 
further degrades mangrove ecosystems. Excessive nutrient 
inputs, particularly from agricultural fertilizers, contribute 
to algal blooms that suffocate mangrove roots and disrupt 
local biodiversity. Climate change, including sea level rise, 
warming temperatures, and changing precipitation patterns, 
adds additional pressure on mangroves, leading to shifts 
in their distribution and reducing their ability to provide 
ecological services. 

Conclusion
Mangroves are critical to the health and resilience of coastal 
ecosystems, providing protection against natural disasters, 
supporting biodiversity, and contributing to climate change 
mitigation through carbon sequestration. However, they face 
significant threats from human activities and environmental 
changes. Protecting and restoring mangroves through 
conservation initiatives, sustainable management, and local 
engagement is essential for maintaining the ecological 
integrity and services of these valuable coastal ecosystems.
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