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All soils store carbon. As plants grow, they take up carbon from the

atmosphere and this carbon enters the soil when they die. This dead

plant material slowly decomposes as organisms, such as bacteria,

fungi, and tiny animals called mites and springtails use this carbon

as a food source. Decomposition is very slow in peatlands, and as

a result, much of the carbon from dead plants remains in the soil,

which can help slow climate warming. Decomposition in peatlands

depends on how wet the soil is, and the di�erent types of plants and

soil organisms. We discovered that, in a peatland in northern Canada,

dead plant material of di�erent plant types decomposed at di�erent

rates, and more mites and springtails aiding in decomposition were

found in wetter areas. Because peatlands are important for carbon

storage, understanding who the players of decomposition are is

important for understanding how to slow climate warming.
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INTRODUCTION

Decomposition is the natural process of breaking down dead plants
DECOMPOSITION

Break-down of dead
plants and animals
which is measured
as loss.

and animals. During decomposition, the chemical composition of
dead plants and animals changes, and carbon is released into the
atmosphere. Decomposition results from the activities of di�erent
types of organisms like fungi (Figure 1D), bacteria (Figure 1E), worms

ORGANISM

An individual plant,
animal, bacteria,
or fungi.

(Figure 1F), oribatid mites (Figure 1B), and springtails (Figure 1C).
For example, bacteria and fungi directly breakdown dead plant
material and are considered primary decomposers. Fungi and bacteria
(primary decomposers) are eaten by oribatid mites and springtails
(secondary decomposers). In turn, predatory mites (Figure 1A)
consume secondary decomposers. Therefore, oribatid mites and
springtails indirectly a�ect how fast decomposition happens.

Peatlands are important ecosystems that accumulate partiallyPEATLANDS

Peatlands are a type of
wetlands. The term
“peatland” refers to the
peat soil and the
wetland habitat
growing on its surface.

decomposed vegetation (Figure 1G), and thus store carbon contained
in the decomposing plant material [1] (Figure 2A). Their main plant
type is mosses (Figure 2E). Mosses are small, slow growing plants
that need a lot of water to survive because they do not have real
roots. They also decompose very slowly in peatlands after they die.

Figure 1

Figure 1

Example of
simplified soil food
web: Example of a
predator (A) Predatory
mite; Secondary
decomposers. (B)
Example of oribatid
mites. (C) Example of
springtail; Primary
decomposers. (D)
Fungi. (E) Fungi with
bacteria at the bottom
of the picture (ellipse).
(F) Earthworms. (G)
Vegetation in the
peatland (only dead
plants undergo
decomposition).
Arrows represent
feeding links and point
in the direction of the
energy flow.
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Figure 2

Figure 2

(A) Peatland. (B)
Hummock in front of a
tree behind it. (C)
Hollow with litterbags
being deployed. (D)
Litterbags (10 × 7cm
and the holes were
1mm). (E) Moss
(species Sphagnum
sp.). (F) Shrub (species
Chamaedaphne

calyculata). (G) Sedge
(species Carex sp.). (H)
Tullgren funnel (fauna
extractor).

Peatlands are very wet, and decomposition is slow compared to other
ecosystems like forests or grasslands which are drier. As a result, more
dead plants accumulate, which means less carbon is released to the
atmosphere from peatlands than from many other ecosystem types.
In other words, more carbon enters and is held within peatland soils
than is released back to the atmosphere as carbon dioxide. Carbon
dioxide is a greenhouse gas that traps heat in the Earth’s atmosphere,
and therefore, peatlands can help slow or reverse climate warming.
Peatlands could help reverse climate change by stockingmore carbon

CLIMATE CHANGE

Climate change is the
warming of the entire
world, mostly caused
by increasing levels of
carbon dioxide in the
atmosphere. The main
source of carbon
dioxide is
human activities.

in their soil.

Di�erent factors can influence decomposition in peatlands; for
instance, how wet the soil is, the di�erent types of dead plant
material present, and the soil community–the types of di�erent
organisms found in soil. Because we wanted to know what
influences decomposition in peatlands, we went to the Boreal forest
in northern Ontario, Canada to study the mites and springtails
living in a beautiful peatland. We studied mite and springtail
communities living in di�erent areas of that peatland for two

COMMUNITY

A group of di�erent
species living in the
same area and that
interact with
each other.

reasons: first because it is still not well-known what species of

SPECIES

Organisms that share
the same physical and
genetic features; for
example, all humans
comprise a species, as
do all dogs, all cats are
considered a
species too.

mites and springtails are found in peatland communities, and second
because we also wanted to know how much they could help
decompose leaves.
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WHAT DIDWE DO?

A group of researchers from Western University (London, Ontario,
Canada) have beenworking in a peatland in northernOntario (Canada)
in collaboration with Ontario Provincial government scientists at
the Ontario Forest Research Institute. We are trying to answer
di�erent questions about peatlands by studying the plants, mites,
insects, mercury, carbon, and water at this site. This peatland site
is mostly covered in Sphagnum mosses that create raised areas
called hummocks (Figure 2B) and depressions called hollows (Figure
2C). Hummocks are an accumulation of mosses and other plants,
and they are dry at the surface. On the other hand, hollows, as
depressions on the ground, are generally very wet at the surface.
For this study, we wanted to know whether mite and springtail
communities (secondary decomposers), as well as decomposition
rates (how fast dead plants decompose) di�ered between hummocks
and hollows at our peatland site.

What Did We Do in the Peatland?
One way to study decomposition is to use litterbags [2]. Litterbags are
small bags made of a meshmaterial that can be filled with dead plants;
the holes in the mesh allow tiny organisms to come and go. We filled
the litterbags (Figure 2D) with leaves of three di�erent plants: moss
(Figure 2E), shrub (Figure 2F) (these are small bushes), or sedge leaves
(Figure 2G) (these are grass-like plants), andweweighed them to know
the initial amount of dry leaves in each litterbag.

In June 2015, we placed one litterbag of each plant type (three
litterbags) on five di�erent hummocks (dry raised areas) and in five
di�erent hollows (wet depressions). Litterbags were pinned to the soil
surface and left there for a whole year so that organisms had enough
time to colonize the litterbags and help decompose the leaves. After
1 year, we went back to the peatland site, collected the litterbags, and
brought themback to our laboratory atWestern University, in southern
Ontario (Canada).

What Did We Do in the Laboratory?
In the laboratory, we placed each litterbag onto a special piece of
equipment called a Tullgren funnel (Figure 2H) that has a light bulb
inside of it, and when it is on, it warms the whole litterbag so that it
forces the organisms to move out of the litterbags into a small vial
where we can observe them. Afterwards, we cut the litterbags open
and dried the leaves in an oven, and then weighed them with a scale.
We observed the organisms we collected from the litterbags using a
microscope and separated them into di�erent species based on what
they looked like. We also counted howmany of each species we found
in each litterbag. This part of the work took two researchers about 5
days working all day long. Finally, we compared the weight of the plant
leaves left at our peatland site for 1 year, to the initial weight of the
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Figure 3

Figure 3

(A) Di�erent levels of
decomposition on
di�erent leaf types;
sedges decomposed
more within the 1 year
experiment. (B)
Hollows had more
species and individuals
of oribatid mites and
springtails. Pictures are
not to scale.

leaves before they went to our peatland site. The di�erence in weight
told us how much of the leaves had decomposed over the course of
1 year, in other words, how much the animals had eaten.

WHAT DIDWE FIND?

Leaves from the di�erent plants decomposed at di�erent rates. The
sedge leaves, that resemble grasses (reduction of 42.5%), decomposed
more than the shrub leaves (reduction of 30.5%), which in turn
decomposedmore than themoss (reduction of 20.3%) in the litterbags
(Figure 3A). However, it did not matter whether the litterbags were on
the hummock surface or in the hollow, aswe found a similar amount of
decomposition in both cases. This was because even though hollows
are wetter than hummocks, neither were fully saturated in a way
that decomposition would slow significantly in our sites, compared to
other submerged parts of the peatland.

A single litterbag had between zero and 203 individual mites and
between zero and 123 individual springtails. We found more individual
mites and springtails from our litterbags placed in hollows (wet
depressions) than on hummocks (dry raised areas) (Figure 3B). But
the tiny animals did not have a preferred leaf type, meaning they
were found in similar numbers in litterbags that contained sedges,
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shrubs, or mosses. Certain mites called oribatid mites (Figure 1B) were
the dominant group in the litterbags (53.6% of the total number of
individuals) followed by springtails, representing 40%. Other groups
of mites that were not numerous, a few spiders, and a few insect
larvae, were also collected, but altogether were only 6.4% of the
animals in the litterbags. Besides havingmore individuals, hollows (wet
depressions) also had more species collected. In total, we found 20
species from 506 individual oribatid mites and seven species from 378
individual springtails (Figure 1C). The communities of oribatid mites
were more similar to one another in hollows and had the most species
present. The species of oribatid mites found in hummocks seemed to
be random.

WHY IS THIS IMPORTANT?

Few studies have been done for mites and springtails in peatlands, so
the first reason we did this study was to gain information on what
species of oribatidmites lived in our peatland. Also, understanding how
the tiny animal communities di�er provides uswith an idea on how fast
or slow decomposition naturally happens on leaves in peatlands.

Although in most cases, oribatid mites and springtails are considered
secondary decomposers [3] because they feed on fungi and bacteria,
understanding who they are, where they live, and how much they
contribute to decomposition processes is important for predicting the
amount of carbon released to the atmosphere from soils. Peatland
soils are a special case because peatlands only occupy a small portion
of the world, but their slow decomposition means peatlands can store
very high amounts of carbon [1].

Increases in global temperatures due to climate change are expected
to change the plant typesweobserve in peatlands. Specifically, warmer
temperatures will allow sedges to take over where mosses were
previously found [4]. In our study, we found that sedges decomposed
faster thanmosses, and thismeans that a change in the type of plants in
peatlands from mosses to sedges may increase the amount of carbon
being released through decomposition.

Even though we did not collect bacteria and fungi in this specific
study, other studies by our research group in the same peatland found
that communities of fungi [5] and bacteria [6] also varied between
hummocks and hollows. Mites and springtails are understudied, so
we chose to focus on them. Results for fungi and bacteria also
suggest that climate change may change the carbon storage ability of
peatlands. In other words, increases in temperature may speed up the
overall decomposition of leaves, releasing more carbon dioxide into
the atmosphere, and making climate change even more pronounced.
Nonetheless, we must engage in the conservation of peatlands, as
these are important ecosystems for our life in a future where more
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carbon dioxide will likely be present in the atmosphere. The time for
conservation actions is now!
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