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Abstract
Genetic diversity plays a critical role in the health and resilience of marine species, influencing their ability to 
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Despite its importance, genetic diversity in marine species is under 
threat from various anthropogenic factors:

Climate change

Climate change poses significant challenges to marine ecosystems, 
impacting species distribution, reproductive patterns, and population 
dynamics. Rising ocean temperatures, ocean acidification, and altered 
salinity levels can reduce genetic diversity by shifting the ranges of 
species and leading to local extinctions (Pinsky et al., 2013). As marine 
species migrate in response to changing environmental conditions, 
genetic mixing may occur, but it can also result in the loss of unique 
local adaptations [6].

Overfishing

Overfishing is one of the primary drivers of genetic diversity loss 
in marine populations. Targeted fishing practices often lead to the 
selective removal of specific size or age classes, disrupting the natural 
demographic structure of fish populations. This selective pressure can 
reduce genetic variation and impair the resilience of populations to 
environmental changes (Hilborn & Walters, 1992).

Moreover, bycatch and habitat destruction associated with fishing 
practices can further exacerbate the loss of genetic diversity. The 
depletion of non-target species can disrupt food webs and diminish 
ecosystem health, ultimately impacting the populations of targeted 
species [7].

Habitat destruction

Habitat destruction, driven by coastal development, pollution, 
and climate change, poses a significant threat to genetic diversity in 
marine species. The degradation of critical habitats, such as coral reefs, 
mangroves, and seagrass beds, can lead to population declines and the 
loss of genetic variation. For example, coral reefs with high genetic 
diversity are more resilient to bleaching events, but habitat destruction 
can result in the loss of this diversity (Hughes et al., 2017).

Pollution

Pollution from agricultural runoff, plastics, and industrial waste can 
harm marine organisms and reduce genetic diversity. Contaminants 
can have detrimental effects on reproductive success and growth rates, 
leading to population declines (Rubenstein et al., 2017). Furthermore, 
microplastics and other pollutants can interfere with genetic processes, 
impairing the health and viability of marine species [8].

Implications for conservation and sustainability

Integrating genetic research into management practices

To effectively conserve genetic diversity in marine species, it is 
crucial to integrate genetic research into fisheries management and 
conservation strategies. Genetic monitoring can provide insights into 
population structure, connectivity, and diversity, allowing managers 
to make informed decisions about stock assessments and recovery 
plans. For instance, genetic tools such as environmental DNA (eDNA) 
analysis can help identify species presence and abundance, facilitating 
the management of fisheries and habitats (Thomsen et al., 2012).

Establishing marine protected areas

Mar 
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