
 

Living coral cover will slow future reef
dissolution

September 26 2019

  
 

  

The Coral-FOCE system deployed on the Heron Island Reef Flat. The photo was
taken at low tide when the team was sampling the experiment. In the foreground
is the custom computer controlled system and CO2 enriched seawater dosing
system on a floating platform, in the background is the wind generator that along
with a solar panel on the float powered this experiment. Credit: David Kline

A team led by David Kline, a staff scientist at the Smithsonian Tropical
Research Institute, asked what would happen if they lowered the pH on a
living coral reef. By using computer-controlled pulses of carbon dioxide
(CO2) enriched seawater, they simulated a future climate-change
scenario. Their results, published in Nature Ecology and Evolution,
emphasize the importance of protecting live corals.
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The ocean absorbs about half of the carbon produced by burning fossil
fuels, making seawater more acidic. And according to a UN report,
ocean acidity may double by 2100. But most of what is known about the
effects of ocean acidification on corals comes from aquarium
experiments.

"We wanted to get away from experiments in glass boxes and do them
on the reef under natural conditions," Kline said. "But we never
imagined the differences would be so dramatic."

"During the eight-month experimental period we went through about
five tanks of CO2 gas—the kind that soft-drink companies use to put the
fizz in cans of soda—to make seawater more acidic," Kline said. "Our
underwater time machine (also called a Free Ocean Carbon Enrichment
or FOCE system) used an array of sensors and dosing pumps to simulate
future high CO2 conditions by controlled pump-ing of high CO2
seawater over both living and dead Porites cylindrica colonies in our
open experimental flumes on the reef flat at the University of
Queensland's Heron Island field station on the Great Barrier Reef."
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A member of the team snorkeling at low tide to sample the seawater in each
chamber (there is a carabiner of sampling syringes around his arm) and to
temporarily insert guillotine style doors in order to seal the chamber for 2 hours
in order to measure the corals rates of calcification/dissolution and
photosynthesis/respiration. Credit: David Kline

pH and temperature normally fluctuate over a 24-hour period. So the
team created a system to in-crease CO2 by a constant amount above the
background level. They cleaned the flumes, took water sam-ples and
constantly calibrated the networks of 40 sensors to ensure they were
adding the levels of CO2 predicted for the future.

Like sea shells, corals skeletons are made of calcium carbonate. And as
seawater becomes more acidic, coral skeletons accumulate calcium
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carbonate more slowly or even dissolve, like chalk in a glass of vinegar.

"Using a FOCE system is not the only way to get at the effects of ocean
acidification, it's part of a tool kit, but it gives us realistic predictions,"
Kline said. "The plus is that it generates consistent infor-mation from a
real reef—in natural light, food, nutrients and environmental conditions
where the corals are exposed to the natural ecosystem of reef dwellers.
The minus is that it is expensive and challenging to set up and run."

The results of this first FOCE experiment on a shallow coral reef were
grim: both living and dead corals were seriously affected by ocean
acidification. The growth rates of living corals declined to almost zero
while the rate of dissolution of dead colonies almost doubled. These
results suggest that at the CO2 levels predicted for the future, coral reefs
will begin to dissolve earlier than previously thought. However, one of
their conclusions brightens the future outlook for reefs:
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Davey Kline, the lead author of this study and professor Ove Hoegh-Guldberg
from the University of Queensland and the senior author with the FOCE custom
computer controller and enriched CO2 dosing system on the Heron Island reef
flat, Great Barrier Reef, Australia. Credit: David Kline

Coral skeletons covered with living tissue were much more resilient than
dead corals in this real-world experiment because they were protected
from boring worms and other animals that feed on corals from within
the coral skeletons, and also from sea urchins, parrotfish and other
bioeroders living on the outer surface of the corals that ate the dead
corals at a rapid rate.

"The huge difference between the fate of living and dead corals in a
natural environment gives me hope," Kline said. "As we create marine
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reserves and learn how to increase the amount of living coral by
restoring reefs, we're setting up a positive feedback loop because living
coral will grow the reef and slow dissolution."

Kline worked with colleagues from Scripps Institution of Oceanography,
The University of Queensland, Stanford University, OceanX, Florida
State University, Carnegie Institution and The He-brew University of
Jerusalem.

"It was amazing to work together on Heron Island," he said. "It's a very
well studied site: people have been doing research there for 100 years.
Many of the landmark studies of coral reefs were done there." Now
Kline's time machine is on its way to the other side of the world, where
he will see if the same conclusions hold up at the Smithsonian's
Caribbean Bocas del Toro Research Station in Panama.

The Smithsonian Tropical Research Institute, headquartered in Panama
City, Panama, is a unit of the Smithsonian Institution. The institute
furthers the understanding of tropical biodiversity and its im-portance to
human welfare, trains students to conduct research in the tropics and
promotes conservation by increasing public awareness of the beauty and
importance of tropical ecosystems.

  More information: Kline, D.I., Teneva, L., Okamoto, D.K. et al.
2019. Living coral tissue slows acidification related skeletal dissolution. 
Nature Ecology and Evolution. DOI: 10.1038/s41559-019-0988-x
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