
 

Peat bogs defy the laws of biodiversity
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Peat Bog in Siberia. Credit: Luca Bragazza, WSL

WSL scientists working with a team of researchers from across Europe
have found that peat bogs, despite their low biodiversity, can effectively
withstand both moderate and glacial climates. That finding stands to
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change the way we look at biodiversity.

Alexandre Buttler, head of EPFL's Ecological Systems Laboratory
(ECOS), and Luca Bragazza, a scientist at ECOS, along with a team of
European researchers including two former EPFL post-docs, analyzed
560 intact peat bog samples from 56 European countries to study how
peat bog ecosystems respond to different temperatures, precipitation
levels and air pollution levels. They found that peat bog properties
remained the same across the board, demonstrating a surprising ability to
adapt to climatic variation. This is because species that were suited to a
certain climate were replaced elsewhere by other species that were better
suited to the new climate yet serving the same function within the
ecosystem. The research has just been published in Nature
Communications.

Peat bogs play an essential role on our planet. While they cover only 3
percent of the earth's surface, they store some 500 metric gigatons of
carbon . This is the equivalent of 67 percent of all the CO2 in the air, or
all the CO2 held in the world's boreal forestland, which makes up 10
percent of the earth's surface. A depth of one meter of peat corresponds
to approximately 1,000 years of carbon storage. Because so much carbon
is currently locked up in peat bogs, understanding how they respond to
climate change is essential to know whether they might one day release
massive amounts of CO2 into the air. Peat bogs are found on wet, acidic
soil and have low biodiversity, which differs little from one region to the
next – only around 60 species live in these ecosystems. What's more,
these species are known to be sensitive to environmental conditions; they
consist of vascular plants (shrubs, grasses and carnivorous plants) and
moss (Sphagnum). Those factors would seem to indicate that peat bogs
are exceptionally vulnerable to climate change, e.g., if the moss
disappeared and vascular plants grew in its place, the ecosystem would
shift dramatically and its CO2 storage capacity would shrink
considerably.
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Peat bog in Siberia. Credit: Alexandre Buttler, WSL

Good news is hard to come by in environmental science these days.
Fortunately, peat bogs' astonishing ability to resist climate change gives
scientists reason to cheer. "Ecologists tend to believe that ecosystems
with low biodiversity are more likely to disappear when environmental
conditions change, even slightly. But what we found here opens the door
to new ways of understanding biodiversity. Our study also underscores
how important it is to preserve peat bogs – not just for their own sake,
but also for the ecological services and benefits they bring," says
Bragazza.
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Analyzing 560 peat bog samples was no mean feat. The researchers first
determined each sample's biodiversity "taxonomy," listing the number
and abundance of each species in the samples. They then identified over
a dozen functional traits of the species characterizing their role within its
ecosystem. These functional characteristics include how they absorb
water or capture light, the amount of carbon, nitrogen and phosphorous
the moss contains, and the thickness, size and diameter of the vascular
plants' leaves. The researchers obtained information about these
functional characteristics from an existing database, and ran this
information against the species they found in their peat bog samples.
"We took the average value of each functional characteristic given in the
database, factoring in the abundance of each species in the samples. That
allowed us to go beyond simply comparing the species in our samples,"
says Bragazza.

Surprisingly, the researchers found "functional redundancy" in the
samples. That is, the vascular plants and moss replaced each other based
on the climatic conditions their ecosystem was exposed to, enabling the
peat ecosystem as a whole to survive. "The average values for the
functional characteristics didn't change, even if the taxonomy did. For
instance, some species in the peat bog samples from Ireland don't exist in
the samples from Sweden; those samples have other species that are
better suited to the Swedish climate. But even when the species are
different, they serve the same function within the ecosystem – they have
the same size leaves and stems, for example," says Bragazza.
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Luca Bragazza and Alexandre Buttler on their way to field work in Frasne
(France). Credit: Gottardo Pestalozzi, WSL

"Peat bogs are excellent CO2 sinks and have an unparalleled ability to
adapt to climate change. That's in stark contrast to prairies, which
nevertheless have greater biodiversity. Climate change can disrupt hay
production in prairies and cause lasting damage to the ecosystem," says
Buttler. Bragazza goes on to stress the importance of protecting peat
bogs: "Their ability to adapt to climate change and therefore keep on
storing CO2 depends on how well their species can move from one bog
to the next and create this 'functional redundancy." Our study once again
shows that it's vital to maintain peat bogs' biodiversity and prevent them
from becoming isolated."
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The vast amount of data that the team collected from peat bogs across
Europe will be used to carry out further research, such as comparative
analyses of the bogs' microbial compositions and assessments of their
resistance thresholds. A promising way to learn more about peat bogs'
unexpected properties.

  More information: Bjorn J. M. Robroek et al. Taxonomic and
functional turnover are decoupled in European peat bogs, Nature
Communications (2017). DOI: 10.1038/s41467-017-01350-5
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