
THE EARTH AND ITS RESOURCES
Published: 04 February 2020

doi: 10.3389/frym.2019.00154

WHAT IS BLUE CARBON ANDWHY IS IT IMPORTANT?

David K. A. Barnes
*

British Antarctic Survey, NERC, Cambridge, United Kingdom

YOUNG REVIEWERS:

BUFFALO

MUSEUM

OF

SCIENCE

AGES: 14–18

The Earth’s warming climate is reducing snow and ice. The warming

of the polar seas causes the sea surface to freeze less in winter

and glaciers to retreat, generating more open, ice-free water. Less

sea ice provides a longer growing season for marine plants called

microalgae (phytoplankton) and removes more carbon, in the form

of carbon dioxide, from the atmosphere. The growth of microalgae

provides more food for animals that eat the algae and store this

carbon through growth of their bodies. The carbon stored by marine

life is called blue carbon. When marine animals die some of the blue

carbon is buried in the seabed, and that carbon is removed from the

carbon cycle. This trapping of carbon in the seabed or in other places

is called sequestration. The amount of polar blue carbon increases

with climate warming. This is known as negative feedback on climate

change. Any negative feedback on climate change is important to

help combat global warming. In this article explains what we have

learned from measuring blue carbon.
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Figure 1

Figure 1

Sampling sites of the
Changing Arctic Ocean
Seabed project in the
Arctic Barents Sea.
Each red dot represents
a site where samples
are collected. The color
scale shows the depth
of the seabed in
meters.

easiest for ships to travel through the Barents Sea. Sampling all
sites at the same time of year also helps to reduce complicating
di�erences between sites.

Phytoplankton can be collected inwater samples or plankton nets, and
care is required to make sure precise water volumes are investigated,
so that density and mass per volume can be calculated. The density,
size, and identity of life on the seabed (otherwise known as benthos),BENTHOS

Organisms (mainly
animals) that live on
the seabed.

can be determined using photographs from a high-resolution camera
that is lowered to the seabed on a tripod. The organisms can also be
collected in samples of sediment. Chemical tests are then used to
investigate how much carbon is present at each depth. Animals are
dried and weighed in a way that allows scientists to calculate how
much of theweight ismade up of soft tissue and howmuch ismade up
of skeleton. At each site, many samples are taken to allow for variability
in environmental factors, such as sea temperature, water flow, salinity,
dissolved oxygen, material of the seabed (such as rocks, sand, or mud),
and seabed roughness.

WHAT CAN SAMPLING TELL US ABOUT BLUE CARBON?

The sampling procedure described above can provide a lot of
information about the amount of carbon present in organisms of
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Figure 2

Figure 2

A carbon cascade in a
polar sea. Only a small
proportion of an algal
(phytoplankton) bloom
(left) is eaten by
benthos, which are
animals living on the
seabed. In turn only a
small proportion of that
turns into animal tissue
(benthic growth). Less
than half of that carbon
is “immobilized” in the
skeletons of animals
and only half of 1% may
be sequestered through
burial. Sequestration is
defined here as
removal from the
carbon cycle for more
than 100 years.

di�erent types and sizes from di�erent sites. The method can also
provide information on the number or density of each organism type.
Calculations can then be made of how much carbon is held by
organisms in each sample at each site. If sample 1 contains three
clams, 10 worms, and a sea star, the carbon for each organism type
can be totaled and all organisms summed to give an overall total.
When entered into a spreadsheet or database, this information can
be analyzed to provide details about the blue carbon present in
the organisms.

Many questions can be answered from this data. In Figure 2, you can
see the answer to two of these questions: How much of the carbon
in phytoplankton is eaten by benthos; and howmuch of the carbon in
the seabed gets buried?

Many other questions can be answered using the sampling technique
we described, including how much does carbon held by benthos
vary within and between sites and how does seabed blue carbon
vary between di�erent polar regions? All this information provides
a context and understanding of our main area of interest: how
does polar blue carbon respond to sea ice losses, and what does
this mean for blue carbon’s power as a negative feedback on
climate change?

WHAT ELSE HAVEWE LEARNED?

Work to date has found that blue carbon varies considerably on
polar seabeds. Around West Antarctica there is little change in blue
carbon over time in some seas, such as the Amundsen Sea, but a
lot in others, such as the Weddell Sea [2, 5] (Figure 3). Changes
in blue carbon may be caused by wind (Ross Sea), sea ice losses
(Scotia Sea) or sea temperatures (South Georgia). The growth of
marine animals has increased most over the last decade in shallow
waters, where the animals are close to their phytoplankton food
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Figure 3

Figure 3

Blue carbon change
around Antarctica from
1995 to 2015. Red
represents high
increase of blue
carbon, orange
represents moderate
increase, yellow
represents minor
increase, green
represents little change
in blue carbon and dark
blue represents a
decrease in blue
carbon [5]. Question
marks are samples
currently under
investigation and no
information is known
for light blue
background squares.

[3]. However, iceberg scouring (iceberg collisions with the seabed)
has also increased, smashing up the new growth of benthos in the
shallows and stopping it from becoming sequestered in the seabed.
In deeper water, the growth of benthos has increased less over the
last decade, but iceberg scouring is rare below 100m depth. So
although the growth increases of benthos are smaller in deep water
than in the shallows, the rarity of deep water iceberg scouring means
that these small increases are more likely to eventually be buried
and thus sequestered. Giant icebergs breaking o� ice shelves are
promoting the growth of phytoplankton and helping to increase blue
carbon. Creation of a 5,000 km2 iceberg increases blue carbon by 1
million tons—this is like removing the car exhaust output of 400,000
cars for a year [5]. Understanding blue carbon can help scientists
to advise policy makers and politicians how to reduce the amount
of atmospheric carbon, which may serve to protect our planet from
dangerous climate warming.
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We are teen scientists who like to learn new things and share them with our

community. We are a cool group of people living in Bu�alo, NY, and we are the

first ever cohort of the Teen STEM Initiative at the Bu�alo Museum of Science.
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