
 

Insight into marine life's ability to adapt to
climate change
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CO2 vents. Credit: Plymouth University

A study into marine life around an underwater volcanic vent in the
Mediterranean, might hold the key to understanding how some species
will be able to survive in increasingly acidic sea water should
anthropogenic climate change continue.

Researchers have discovered that some species of polychaete worms are
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able to modify their metabolic rates to better cope with and thrive in
waters high in carbon dioxide (CO2), which is otherwise poisonous to
other, often closely-related species.

The study sheds new light on the robustness of some marine species and
the relative resilience of marine biodiversity should atmospheric CO2
continue to cause ocean acidification.

A team of scientists led by Plymouth University, and including
colleagues from the Naples Zoological Station in Ischia; the Marine
Ecology Laboratory ENEA in La Spezia, Italy; the University of Texas
Galveston; and the University of Hull, conducted a three-year research
project into the potential mechanisms that species of worm polychaetes
use to live around the underwater CO2 vent of Ischia in Southern Italy.

The researchers collected specimens found in waters characterised by
either elevated or low levels of CO2, and placed them in specially-
constructed 'transplantation chambers', which were then lowered into
areas both within and away from the volcanic vent.

They monitored the responses of the worms and found that one of the
species that had been living inside the CO2 vent was physiologically and
genetically adapted to the acidic conditions, whilst another was able to
survive inside the vent by adjusting its metabolism.

Project leader Dr Piero Calosi, of Plymouth University's Marine
Institute, said: "Previous studies have shown that single-cell algae can
genetically adapt to elevated levels of carbon dioxide, but this research
has demonstrated that a marine animal can physiologically and
genetically adapt to chronic and elevated levels of carbon dioxide.

"Furthermore, we show that both plasticity and adaptation are key to
preventing some species' from suffering extinction in the face of on-
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going ocean acidification, and that these two strategies may be largely
responsible to defining the fate of marine biodiversity."

The results revealed that species normally found inside the CO2 vent
were better able to regulate their metabolic rate when exposed to high
CO2 conditions, whilst species only found outside the CO2 vent were
clearly impaired by acidic waters. In fact, their metabolism either greatly
decreased, indicating reduced energy production, or greatly increased,
indicating a surge in the basic cost of living, in both cases making life
inside the vent unsustainable.

Dr Maria-Cristina Gambi, of the Naples Zoological Station in Ischia,
explained: "Despite some species showing the ability to metabolically
adapt and adjust to the extreme conditions that are found inside the CO2
vents, others appear unable to physiologically cope with such conditions.

''In this sense, our findings could help to explain mass extinctions of the
past, and potential extinctions in the future, as well as shed light on the
resilience of some species to on-going ocean acidification."

The team also found that those species adapted to live inside the CO2
vent showed slightly higher metabolic rates and were much smaller in
size – up to 80% smaller – indicating that adaptation came at a cost of
energy for growth.

Dr Calosi concluded that: ''Ultimately, species' physiological responses
to high CO2, as those reported by our study, may have repercussions on
their abundance and distribution, and thus on the structure and dynamics
of marine communities. This in turn will impact those ecosystem
functions that humans rely upon to obtain goods and services from the
ocean."

The research was funded by a Natural Environment Research Council
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UK Ocean Acidification Research Programme grant, and an Assemble
Marine EU FP7 scheme, and is the first of its kind to bring together both
the physiological and genetic evidence for adaptation to elevated pCO2
in a multicellular organism.

The findings are published in the Philosophical Transactions of the Royal
Society B, online on the 26th of August 2013.
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