
 

Large 'herbivores of the sea' help keep coral
reefs healthy

January 9 2020, by Sam Sholtis

  
 

  

A stoplight parrotfish feeding on algae. New research shows that selective
fishing of large parrotfish can disrupt the balance between corals and algae in
embattled Caribbean reefs. Credit: Andrew Shantz, Penn State

1/5



 

Selective fishing can disrupt the delicate balance maintained between
corals and algae in embattled Caribbean coral reefs. Removing large
parrotfish, which graze on algae like large land mammals graze on
grasses, can allow the algae to overtake the corals, with potentially dire
consequences for reef health. New experimental research suggests that
maintaining a healthy size distribution of parrotfishes in a sea floor
ecosystem through smart fishing practices could help maintain reefs that
are already facing decline due to climate change.

A paper describing the research by scientists at Penn State and the
University of California, Santa Barbara appears online in the journal 
Ecological Monographs.

"Coral reefs are incredibly beautiful and intrinsically valuable, but they
also protect thousands of miles of coastline and provide habitat for
astonishing biodiversity that is the major source of protein for nearly a
billion people worldwide," said Andrew A. Shantz, Eberly Research
Postdoctoral Fellow at Penn State and the first author of the paper.
"Understanding how fishing impacts coral ecosystems will help us to
protect this invaluable resource."

The researchers used survey data on parrotfish populations from 282
sites across the Caribbean and compared these sites to protected reefs in
the Florida Keys to assess how parrotfish populations are impacted by
fishing. Surprisingly, the biomass—the total mass of parrotfish in a
region—was not impacted by fishing. Instead the distribution of fish
sizes changed. Fishing selectively removes large parrotfish, but the
biomass is maintained because many more small parrotfish are able to
occupy the region.
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https://phys.org/tags/coral/


 

  

Andrew A. Shantz, Eberly Research Postdoctoral Fellow at Penn State, places an
enclosure over corals on the sea floor. The enclosure excludes larger parrotfish
from accessing the corals to feed on algae allowing researchers to test the impact
of selective fishing on coral health. Credit: Andrew Shantz, Penn State
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A small parrotfish swims through an opening in a coral enclosure. The enclosure
excludes larger parrotfish from accessing the corals to feed on algae allowing
researchers to test the impact of selective fishing on coral health. Credit: Andrew
Shantz, Penn State

"Because biomass remained basically the same in regions where there is
heavy fishing, we were interested to see if different sized fish played
different ecological roles," said Shantz. "We set up an experiment where
we could exclude larger fish from accessing an area to see how changes
in the distribution of fish sizes impacted corals and their relationship
with algae."
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The experiment involved three different enclosures with different sized
openings placed on the sea floor around corals in the protected Florida
Keys. One enclosure allowed access to fish of any size, the second
excluded only the largest parrotfish, and the third excluded large and
medium sized parrotfish.

"We found that by excluding large parrotfish, the algae grew four times
faster," said Shantz. "By excluding both large and medium parrotfish, the
algae grew ten times faster. So even though fishing does not reduce the
biomass of the fish, it's the larger fish that keep the algae at bay. Unless
we can develop and implement fishing strategies that maintain a healthy
distribution of fish sizes—for example, a slot based system with both
minimum and maximum size restrictions—the corals in these regions are
at risk."

  More information: Andrew A. Shantz et al, Overfishing and the
ecological impacts of extirpating large parrotfish from Caribbean coral
reefs, Ecological Monographs (2019). DOI: 10.1002/ecm.1403
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