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Coral Reefs and Climate Change: Implications for Biodiversity 

Coral reefs represent one of Earth's most biodiverse ecosystems, supporting approximately 25% of all marine 
species despite covering less than 1% of the ocean floor. However, these underwater rainforests face 
unprecedented threats from climate change, triggering cascading eCects throughout marine biodiversity 
networks. Recent assessments reveal a biodiversity crisis of alarming proportions, with implications 
extending far beyond the reefs themselves. 

The Fourth Global Bleaching Event 

The period from 2023 to 2024 witnessed the most severe global coral bleaching event on record, with 
catastrophic implications for biodiversity. The International Coral Reef Initiative reports that 84% of the 
world's coral reefs experienced bleaching-level heat stress, marking an unprecedented scale of impact 
compared to previous events. This represents a dramatic escalation from the 21% of reefs aCected during the 
first global bleaching in 1998, illustrating the accelerating pace of climate-driven ecosystem disruption. 

The Great Barrier Reef exemplifies this crisis, experiencing its sixth mass bleaching since 2016. Research 
from One Tree Island revealed that 66% of coral colonies were bleached by February 2024, escalating to 80% 
by April. The mortality toll proved devastating, with 44% of bleached colonies dying by July and some coral 
genera, particularly Acropora, experiencing a staggering 95% mortality rate. This represents not just coral 
loss, but the collapse of entire habitat structures that countless species depend upon. 

Species Extinction Crisis 

The biodiversity implications are profound and far-reaching. The IUCN Red List assessment announced at 
COP29 revealed that 44% of reef-building coral species globally now face extinction risk. This represents a 
dramatic increase in threat levels, with climate change emerging as the primary driver of species loss. Under 
the U.S. Endangered Species Act, 22 coral species are listed as threatened and two as endangered, reflecting 
the severity of the biodiversity crisis. 

The extinction threat extends beyond corals themselves. Research demonstrates that over 75% of reef fish 
species have declined in abundance, with 50% dropping to less than half their original numbers. Species with 
greater dependence on living coral for juvenile recruitment sites show the most severe declines, with several 
rare coral-specialists becoming locally extinct. This pattern illustrates how coral loss triggers a domino eCect 
throughout reef ecosystems. 

Cascading Biodiversity ECects 

The relationship between coral decline and biodiversity loss follows predictable patterns. Scientific studies 
indicate that at least 63% of coral-reef-associated biodiversity has declined with loss of coral extent. Ocean 
acidification compounds these eCects, profoundly altering coral reef ecosystems by eliminating key species 
needed for healthy reef formation. As CO2 levels rise and acidification increases, the biodiversity of coral 
reefs drops dramatically. 

Fishing data provides stark evidence of ecosystem collapse. Catches of coral-reef-associated fishes peaked 
in 2002 and have declined despite increasing fishing eCort. Catch-per-unit eCort has decreased by 60% since 
1950, reflecting not just overfishing but fundamental changes in reef productivity and fish populations. These 
declines aCect both commercial fisheries and subsistence communities dependent on reef resources. 
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Ecosystem Service Implications 

The biodiversity crisis extends beyond species counts to fundamental ecosystem functioning. Coral reefs 
provide critical services including coastal protection, fisheries support, and tourism revenue. The structural 
complexity that corals provide creates habitat heterogeneity essential for maintaining species diversity. As 
this complexity disappears, so too does the capacity of reefs to support diverse biological communities. 

Projections suggest that mass coral bleaching could occur annually on most coral reefs worldwide by 2050 
under current climate trajectories. This frequency would prevent recovery between bleaching events, 
potentially leading to permanent ecosystem state changes. The Caribbean's Staghorn and Elkhorn corals, 
both critically endangered, exemplify how climate change combines with other stressors to push species 
toward extinction. 

Conservation Urgency 

The coral reef biodiversity crisis demands immediate climate action. Temperature increases as small as 1-
2°C above normal can trigger mass bleaching events, while ocean acidification threatens coral calcification 
processes. The consecutive bleaching events in 2024-2025 on the Great Barrier Reef demonstrate that 
recovery periods are disappearing, leaving ecosystems in permanent stress states. 

Without rapid greenhouse gas emission reductions, the biodiversity supported by coral reefs faces 
irreversible collapse. The current trajectory threatens not only individual species but entire ecosystem 
functions that have evolved over millions of years, representing one of the most significant biodiversity crises 
in Earth's history. 
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