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Introduction
Coral reefs, found in the warm and clear waters of tropical oceans, 

are renowned for their breath-taking beauty and extraordinary 
biodiversity. �ese vibrant ecosystems, spanning less than 1% of the 
ocean �oor, provide habitat and sustenance to an estimated 25% of 
all marine species, making them a biological treasure trove of global 
signi�cance. Beyond their ecological importance, coral reefs also o�er 
critical socio-economic bene�ts to millions of people through �sheries, 
tourism, and coastal protection [1]. However, this natural wonder 
is under siege from a multitude of stressors, with climate change 
standing out as one of the most menacing thr1
physiology, calcifying organisms, and the broader reef community [3]. 
We will also explore potential mitigation and adaptation strategies, 
acknowledging the global e�orts required to protect these invaluable 
ecosystems. Ultimately, this review underscores the urgency of 
addressing ocean acidi�cation as an integral part of the broader 
challenge of climate change mitigation and the preservation of coral 
reefs for future generations [4].

Coral reefs have endured various natural stressors throughout their 
existence, but the rapid changes induced by human activities, particularly 
the burning of fossil fuels and deforestation, have introduced novel 
and unprecedented challenges. Among these, the rise in atmospheric 
CO2 levels and subsequent ocean acidi�cation stand out as insidious 
threats to the delicate balance that sustains coral reef ecosystems. 
Ocean acidi�cation is a consequence of the ocean’s remarkable capacity 

to absorb excess atmospheric CO2, a phenomenon that has resulted 
in a gradual decrease in seawater pH levels. When CO2 dissolves in 
seawater, it forms carbonic acid (H2CO3), which dissociates into 
bicarbonate ions (HCO3-) and hydrogen ions (H+) [5, 6]. �e increased 
concentration of hydrogen ions in seawater makes it more acidic. Coral 
reefs are built by the accumulation of calcium carbonate (CaCO3), 
primarily in the form of aragonite, which serves as the structural 
foundation of coral colonies. Ocean acidi�cation disrupts the balance 
of carbonate ions (CO32-) essential for calci�cation processes. Elevated 
CO2 levels hinder the ability of corals to precipitate aragonite, resulting 
in slower growth rates and weakened skeletal structures (Doney et al., 
2009). Furthermore, acidi�ed seawater can impair the corals’ ability to 
recover from physical damage and bleaching events, leaving them more 
vulnerable to disease [7].

Coral reefs are not composed solely of corals but also rely on a 
diverse array of calcifying organisms such as mollusks, echinoderms, 
and calcareous algae. �ese organisms are also susceptible to the e�ects 
of ocean acidi�cation, as they face similar challenges in maintaining 
their calcium carbonate structures. Reduced calci�cation rates and 
increased dissolution of existing shells and skeletons have been observed 
in various species (Kroeker et al., 2013). �e potential for disruptions 
in the food web due to the vulnerability of these calcifying organisms 
further complicates the long-term health of coral reefs. Coral reefs are 
intricate ecosystems where countless species interact in complex ways. �e 
impacts of ocean acidi�cation extend beyond corals and calci�ers, a�ecting 
the entire reef community. Changes in the availability of carbonate ions can 
disrupt the formation of essential structures such as coral skeletons and the 
protective shells of various organisms. �is, in turn, can have cascading 
e�ects on the availability of habitat and food resources, potentially leading 
to shi�s in species composition and abundance [8, 9].
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necessary to ensure their continued vitality for future generations [19].

Conclusion
�e dynamic interplay between climate change and marine 

ecosystems is a complex and multifaceted relationship that has 
signi�cant implications for the health and sustainability of our planet. As 
we have explored in this discussion, climate change is causing profound 
changes in ocean temperature, acidity, and circulation patterns, which 
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