Research & Development

Journal of Marine Science:

Sophie, J Marine Sci Res Dev 2025, 15:1

Editorial Open Access

Marine Reptiles in a Changing Ocean: Investigating the Impact of Climate
Change and Marine Pollution on Sea Turtles and Marine Crocodiles

Sophie Nguyen*

Department of Ocean Sciences, Faculty of Environmental Studies, University of Hanoi, Hanoi, Vietnam

Abstract

Marine reptiles, including sea turtles and marine crocodiles, play critical roles in maintaining the health and stability
of ocean ecosystems. However, these species face unprecedented challenges due to climate change and marine
pollution. Rising ocean temperatures, habitat loss, ocean acidification, and plastic pollution threaten the survival of
these reptiles, leading to population declines and ecosystem disruptions. This article explores the current impact
of climate change and marine pollution on sea turtles and marine crocodiles, examining research methodologies,
observed outcomes, and the broader implications for marine biodiversity and conservation efforts.
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Introduction

Marine reptiles have existed for millions of years, adapting to diverse
marine environments and playing pivotal roles in their ecosystems. Sea
turtles and marine crocodiles, in particular, are keystone species that
regulate ecological dynamics. Sea turtles help maintain healthy seagrass
beds and coral reefs, while marine crocodiles contribute to controlling
fish populations and nutrient cycling in estuarine environments [1,2].

In recent decades, human-induced climate change and marine
pollution have emerged as significant threats to these ancient reptiles.
Rising sea levels, temperature fluctuations, and intensified storm
activities disrupt nesting sites and habitats. Concurrently, marine
pollution—including plastic waste, oil spills, and heavy metals—
introduces lethal and sublethal risks, impacting the health and behavior
of these reptiles [3].

Methods

Studying the impacts of climate change and marine pollution on
marine reptiles involves a combination of field research, laboratory
experiments, and modeling approaches. Key methodologies include.

Field Surveys and Satellite Tracking Field surveys are conducted
to monitor nesting sites, migration routes, and foraging grounds of
sea turtles and marine crocodiles. Satellite tracking is used to follow
their movements across vast oceanic and estuarine habitats, revealing
behavioral patterns and responses to environmental changes [4].

Temperature and Habitat Analysis Nesting sites are analyzed to
understand the effects of temperature fluctuations on egg incubation
and hatching success. Infrared thermometers and soil probes
measure sand temperatures at nesting beaches, while remote sensing
technologies assess habitat changes due to erosion, sea level rise, or
habitat degradation [5].

Pollution Assessment Water and sediment samples from key
habitats are analyzed to measure concentrations of pollutants such as
plastics, microplastics, heavy metals, and hydrocarbons. Researchers
examine ingestion rates of plastic debris and their physiological impacts
on marine reptiles through necropsies and dietary analyses.

Behavioral and Physiological Studies Laboratory experiments are

conducted to study the physiological effects of climate stressors, such
as increased temperatures or acidification, on marine reptile growth,
behavior, and immune function. Stress responses are quantified
through biomarkers such as cortisol levels [6,7].

Population and Ecosystem Modeling Population viability models
estimate the long-term effects of climate change and pollution on
marine reptile survival rates. Ecosystem models simulate the cascading
impacts of declining reptile populations on marine ecosystems,
providing insights into potential ecological consequences.

By employing these methodologies, researchers aim to unravel the
complex interactions between marine reptiles, their environments, and
anthropogenic threats [8].

Results

Research highlights alarming trends in the impact of climate change
and marine pollution on sea turtles and marine crocodiles:

Temperature-Dependent Sex Determination Sea turtles exhibit
temperature-dependent sex determination (TSD), where warmer
incubation temperatures produce more females. Rising sand
temperatures at nesting sites have resulted in skewed sex ratios, with
some populations producing nearly 99% female hatchlings. This
imbalance threatens the reproductive viability of sea turtle populations
over the long term [9,10].

Habitat Loss and Degradation Rising sea levels and intensified
storms have eroded critical nesting beaches for sea turtles and marine
crocodiles. Estuarine habitats, vital for juvenile marine crocodiles, are
increasingly encroached upon by urban development and agriculture,
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reducing available safe zones for these species.

Plastic Ingestion and Pollution Impact Plastic pollution poses a
significant threat to marine reptiles. Studies reveal that sea turtles often
ingest plastic, mistaking it for jellyfish or other prey. This ingestion
can cause internal injuries, blockages, and malnutrition. Similarly,
marine crocodiles are affected by waterborne microplastics and heavy
metal contamination, which accumulate in their tissues and impair
reproductive success.

Altered Migration and Foraging Patterns Climate-driven shifts in
ocean currents and prey distributions have disrupted the migration
and foraging patterns of marine reptiles. Sea turtles face challenges
in locating traditional feeding grounds, while marine crocodiles are
forced to adapt to changes in estuarine salinity and water temperature.

Increased Disease Vulnerability Climate change exacerbates
disease susceptibility in marine reptiles. Warmer waters promote the
proliferation of pathogens such as fibropapillomatosis, a debilitating
disease that affects sea turtles. Pollution further weakens immune
responses, compounding the threats to their health.

The combined effects of these stressors contribute to declining
populations of sea turtles and marine crocodiles, with broader
implications for marine biodiversity and ecosystem stability.

Discussion

The decline of marine reptiles due to climate change and pollution
signals a broader ecological crisis. As keystone species, sea turtles and
marine crocodiles play integral roles in their ecosystems, and their loss
could disrupt marine food webs, nutrient cycling, and habitat dynamics.

Climate Adaptation Challenges Temperature-dependent sex
determination in sea turtles underscores the vulnerability of marine
reptiles to warming climates. Conservationists are exploring solutions
such as shading nesting sites, relocating eggs to cooler areas, or
developing artificial incubation systems to ensure balanced sex ratios.
However, scaling these interventions globally remains a challenge.

Pollution Mitigation Addressing marine pollution requires urgent
action at both local and global levels. Strategies include reducing
plastic waste through bans on single-use plastics, improving waste
management systems, and promoting international agreements to curb
marine debris. Public awareness campaigns and community-driven
cleanup efforts are essential for mitigating pollution at nesting and
foraging sites.

Protecting Critical Habitats Marine protected areas (MPAs) provide
safe zones for sea turtles and marine crocodiles by limiting human
activities such as fishing, tourism, and coastal development. Expanding
MPAs and enforcing strict regulations can help protect nesting beaches,
estuarine habitats, and migration corridors.

Global Collaboration The migratory nature of sea turtles and the
transboundary habitats of marine crocodiles necessitate international
cooperation. Collaborative efforts, such as regional agreements under
the Convention on Migratory Species (CMS), enable countries to share
data, align conservation strategies, and address threats collectively.

Community-Based Conservation Engaging local communities
is vital for the success of marine reptile conservation. Indigenous
knowledge and traditional practices often align with sustainable
resource management and can complement scientific approaches.
Empowering coastal communities through education, ecotourism, and
alternative livelihoods fosters stewardship and reduces human-wildlife

conflict.

Despite the challenges, success stories such as the recovery of
some sea turtle populations through conservation efforts demonstrate
the potential for positive change. Scaling up these successes requires
sustained investment, interdisciplinary research, and a commitment to
addressing climate and pollution threats at their source.

Conclusion

Marine reptiles such as sea turtles and marine crocodiles face
unprecedented challenges in a changing ocean. Climate change and
marine pollution are altering their habitats, behaviors, and survival
rates, threatening not only their populations but also the broader
ecosystems they support.

Understanding the impacts of these threats through comprehensive
research is crucial for informing conservation strategies. Protecting
critical habitats, mitigating pollution, and addressing climate-driven
risks are essential steps to safeguard marine reptiles and maintain the
balance of marine ecosystems.

As global stewards of the oceans, humanity must rise to the
challenge of preserving these ancient reptiles and the ecosystems they
inhabit. By embracing science, innovation, and collaboration, we can
ensure a future where sea turtles and marine crocodiles continue to
thrive in a sustainable and resilient marine environment.
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