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Is Peat Accumulation
Really Accelerating in
Northeast China?

Comment on Bao et al (2010):
Recent carbon accumulation in
Changbai Mountain peatlands,
northeast China (MRD vol 30 no 1)

Bao et al (2010, this journal) studied
peat in the Changbai Mountains,
China, using lead isotopes to date
layers of the peat. They estimated
peat accumulation with depth based
on thickness and density and con-
verted this to accumulation versus
time. They found peat accumulation
rates for all 8 cores to have increased
from 100 to 200 g m2 y21 in 1800 or
so to between 500 and 1300 g m2 y21

in 2000 (their Figure 4). Unfortu-
nately, their analysis assumed that
there is no loss of peat mass to the
atmosphere.

As surface vegetation in peat dies,
it can become buried if the peat is
growing in depth. As it is buried, it
undergoes some decomposition be-
fore becoming refractory and well
preserved at depth. Peat can exist
above the water table, where it
undergoes oxic decomposition (Ned-

well and Watson 1995). In addition,
peat can oxidize 5–7 cm or more
below the water table in apparently
anoxic zones, possibly due to oxygen
available in the rhizosphere of plant
roots (Watson et al 1997). Finally, it is
almost always the case that the water
table in a peat bog fluctuates sea-
sonally to at least some degree. When
it is low, parts of the ‘‘anoxic’’ zone
will be exposed and subject to decay.
We can confirm this diagnosis by
noting that the zone of ‘‘rapid accu-
mulation’’ in Bao et al began at 25–
40 cm depth, easily within the de-
composition zone. The tops of these
cores were not necessarily even an-
aerobic, as no data on water table
depth were provided.

If peat progressively decays as it
becomes buried, the reduced
amounts of residual peat with depth
will give exactly the impression of
reduced carbon accumulation in the
deeper layers, as found by Bao et al
(2010). Proper estimation of peat
accumulation rates in the top zone
requires gas exchange measurements
integrated over the year (eg Wickland
et al 2001). This estimate can be
compared to deeper levels below the
oxidation zone to evaluate changes in
accumulation rates, although the top

layers may not necessarily be subdi-
vided further. Thus the analysis by
Bao et al is not suitable for input to
global carbon budgets per se, and
further analyses are necessary to
evaluate the status of the peatlands in
the Changbai Mountains.
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