Coral Stressors
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15% of the world’'s population lives within 100 km of a coral
reef and most are in tropics-subtropics (mostly
developing countries)
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Figure 1. Flow diagram of functional links between climate-change threats, biological and ecological impacts and
downstream consequences for ecosystem function. Only a subset of the key links and interactions (arrows) are shown.
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Click here, or on the grephic, for full rezolution.
Tropical sea temperature rises and coral reefs - climate change scenarios. The impacts of coral reefs from
rizing seatemperatures. When coral reefs become heat-exposed they die, leaving the white dead coral, also
known as bleaching. With even moderate pollution, the coral are easily overgrown with algae, or broken down
by wave activity or storms, leaving only “coral rubble”™ on the acean bed.
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Coral Stressors

Temperature & Coral Stress

Episodic warming
® Anincrease in max temperature
® Coral bleaching due to ‘algal stress’

Chronic warming

® Anincrease in average temperature

® Coral bleaching due to ‘physiological stress’
(thinning of coral tissues)

® Coral disease

Death toll

® 1997-1998: 15% of coral reefs worldwide
destroyed by bleaching.

Coral Bleaching

“canaries in the coal mine”

Loss of zooxanthellae triggered by
stress:
@ temperature, light, salinity

Natural process - affects many symbiotic organisms
@ hard and soft corals, anemones, giant clams, sponges

Association with increases in max SSTs, (ENSO-related)
@ widespread
@ often followed by mortality
@ loss of 300* year-old corals

Apparent increase in coral bleaching in past two decades*

*confounded by increase in observations after 1950's

Healthy coral Bleached coral Dead coral
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Coral Stressors
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Pictured at left iz the typical coral reef today on the southern Great
Barrier Reef, which has endured a rize of 1 degree C and 375 paris per
million of atmospheric carbon dioxide concentration. The middle frame
shows what a reef would look like if global temperatures rise one more
degree and CO2 concentrations increase, as predicted. The right frame
shows what a reef would like if temperatures and CO2 levels rise even
maore.
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Coral Stressors
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Skeletal Growth in the B2 Reef Decreased  Slowing Down the Carbonate Factory
Under Future CO, Conditions Slowing Down the Carbonate Factory

Other ecosystems will be
affected
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As greenhouse gases rise, they push down the levels  Slowing down the 'carbonate factory' adversely
of calcium carbonate in the oceans, resulting in a effects ecosystems that are dependent on the
slower rate of coral skeletal growth. reefs. (figure: Joannie Kleypas, NCAR)
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Coral Reef Distribution

Limited by: B temperature

® |ight
- ample sunlight
- clear water
- shallow

B saturation state
B full salinity
B Jow nutrients

The natural distribution of coral is affected by ocean temperature, light, clear and shallow water, salinity,
ocean chemistry and available nutrients (figure: Joannie Kleypas, NCAR)

Projected changes in climate will drive
temperature and seawater chemistry to
levels outside the envelope of modern

reef experience

This hinders our ability to predict how
coral reefs will respond in the future

We should expect surprises in how coral
reefs will respond:

X “Surprises” have already occurred

X Climate surprises are likely

Our ‘best’ predictions are that climate
change will lead to major changes in coral
reef ecosystems, both biologically &
geologically

X Species assemblages will be pulled apart

X Geological functioning of reefs will change

Conclusions

Projected changes in climate will
drive temperature and seawater
chemistry to levels outside the

envelope of modern reef experience.
Researchers are trying to determine
what the possible long-range changes
to our oceans might be, whether
ecosystems can adapt to the predicted
changes, and why certain reef systems

than others. This will help us to
understand how our oceans, and the
whole earth system, may change.
(figure: Joannie Kleypas, NCAR)
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