Mote Marine Lab Scientists Are Certain Ocean Chemistry Is Worsening
by Chris Adams
Jan. 25, 2015: Sarasota, Florida – For Gareth Lawson, the tiny water creatures known as "sea butterflies" might offer insight into one of the biggest problems to confront the world's oceans.
For Emily Hall, who manages the ocean acidification program at Mote Marine Laboratory and Aquarium in Sarasota, that insight might come from some of the oceans' biggest organisms: coral reefs.  "The chemistry of the oceans is changing -- we know that as a fact," Hall said.  But the ultimate impact, she said, is uncertain.
Lawson's research at the Woods Hole Oceanographic Institution in Massachusetts is on tiny marine snails called sea butterflies, but formally known as pteropods.  "No more than a few centimeters - many of them the size of a grain of sand," said Lawson.
Lawson said that the sea butterflies are vital to understanding the world's changing oceans, because they come equipped with thin, sometimes-transparent, shells that are susceptible to changing ocean chemistry.  As waters become more acidic, the sea butterflies' shells dissolve.
While the long-term impact on sea butterflies and the marine environment around them is uncertain, what Lawson does know is that these lowly, delicate creatures play a big part in the food chain.  Pink salmon off the coast of Alaska, for example, get half their diet some years from sea butterflies.  "If they all dissolve away, what happens to the pink salmon?" he said.  "That's not clear."
Hall's research at Mote, meanwhile, is on corals - living organisms that bind together to form colonies known as coral reefs.  Mote, which has facilities in Sarasota as well as the Florida Keys, is actively conducting experiments to see if added CO2 causes corals' growth to slow or stop altogether.
In the most extreme cases, coral skeletons can begin to dissolve from acidified waters.  But even corals that survive, Hall said, can be affected.  "We know that short-term they're not necessarily dead -- but they are changing," she said.
Mote has received National Science Foundation money to help develop the kind of facilities that will allow it test the impact of changing ocean chemistry on coral reefs.  In experiments so far, Mote has taken seawater and bubbled in CO2 - an attempt to approximate levels the oceans will eventually experience.
Researchers then monitor the calcification and other physiology processes of the corals, comparing them to corals living in regular seawater.  "What we're seeing is that different species react differently," she said.  Some species may do better in a high-CO2 environment than others, she said - but it's not easy to predict which might be the winners and which the losers.  Mote scientists want to find out so they can know which corals are best to use in their coral-restoration work.
Overall, there are more than 60 species of hard corals in the Caribbean, most of which can be found in the Florida Keys.  They include the species that form coral reefs.
Other scientists from around the country have received funding from the National Science Foundation, a federal agency that sought 5 years ago to better understand ocean acidification.
David Garrison, a program director in the foundation's Division of Ocean Sciences, said changing acid levels might affect organisms in the ocean "in ways we can't appreciate."  The foundation had a 5-year program, starting in 2010, that awarded about $12 million a year for research into ocean acidification.  Lawson's work at Woods Hole was among the projects.
Among 22 grants announced last year.
Florida Atlantic University will study marine macro-algae and how their responses to changing ocean chemistry could affect coral reefs.  University of California, San Diego, will explore the links among offshore biogeochemistry, coral reef metabolism, and acidification.  Pennsylvania State University will explore the response of tiny shelled organisms to ocean acidification during a warming period 56 million years ago.  Duke University and Georgia Institute of Technology researchers will explore how microbes in coastal ecosystems fare differently from those in the open ocean.  North Carolina State University researchers will study ocean acidification and coral reefs.
Of the projects announced in 2014, 9 are by California researchers; 2 each by North Carolina, Georgia, Pennsylvania and Florida; and 1 each by Hawaii, Oregon, Massachusetts, New Jersey and Bermuda.
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