
ARTICLE IN PRESS
0969-8043/$ - se

doi:10.1016/j.ap

�Correspond
8888, Succursal

E-mail addr
Applied Radiation and Isotopes 66 (2008) 1350–1358

www.elsevier.com/locate/apradiso
Recent peat accumulation rates in minerotrophic peatlands of the Bay
James region, Eastern Canada, inferred by 210Pb and 137Cs

radiometric techniques

Adam A. Alia,b,�, Bassam Ghaleba,c, Michelle Garneaua,b, Hans Asnonga,b, Julie Loisela,b

aGEOTOP-UQAM-McGILL, Case Postale 8888, Succursale Centre-Ville, Montréal, Québec, Canada H3C 3P8
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Abstract

210Pb and 137Cs dating techniques are used to characterise recent peat accumulation rates of two minerotrophic peatlands located in

the La Grande Rivière hydrological watershed, in the James Bay region (Canada). Several cores were collected during the summer 2005

in different parts of the two selected peatlands. These minerotrophic patterned peatlands are presently affected by erosion processes,

expressed by progressive mechanical destruction of their pools borders. This erosion process is related to a water table rise induced by a

regional increase of humidity since the last century. The main objective of the present paper is to (1) evaluate if 210Pb and 137Cs dating

techniques can be applied to build accurate chronologies in these environments and (2) detect changes in the peat accumulation rates in

regard to this amplification of humidity. In both sites, unsupported 210Pb shows an exponential decreasing according to the depth.

Chronologies inferred from 210Pb allow to reconstruct peat accumulation rates since ca. 1855 AD. The 137Cs data displayed evident

mobility and diffusion, preventing the establishment of any sustained chronology based on these measurements. In the two sites, peat

accumulation rates inferred from 210Pb chronologies fluctuate between 0.005 and 0.038 g cm�2 yr�1. As a result, the rise of the water table

during the last decade has not yet affected peat accumulation rates.

r 2008 Elsevier Ltd. All rights reserved.
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1. Introduction

Boreal peatlands play a key role in the global carbon
cycle and thus in climate dynamics (Gorham, 1991; Syed
et al., 2006; Yu, 2006). According to Tarnocai et al. (2005),
peatlands cover approximately 12% of the Canadian
surface territory, with 97% being distributed in boreal
and subarctic regions. Global climate warming will likely
induce variations in the water tables of these environments,
involving potential impact on the carbon cycle (Tarnocai,
2006), with changes in rates of decomposition of organic
matter (Alm et al., 1999; Weider, 2001; Roulet et al., 2007)
e front matter r 2008 Elsevier Ltd. All rights reserved.
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and hence on CO2 and CH4 fluxes (Bubier et al., 2005;
Tarnocai, 2006; Treat et al., 2007; Pelletier et al., 2007). A
rise of the water tables in minerotrophic peatlands
dominated by sedges and mosses might induce enhanced
methane emissions to the atmosphere (Hamilton et al.,
1994; Pelletier et al., 2007). Methane is a powerful
greenhouse gaz, catching 20–25 more solar radiations in
comparison to carbon dioxide (Intergovernmental Panel on
Climate Change, 2007). In this context, it becomes crucial
to characterise minerotrophic peatlands dynamics (peat
accumulation rates, carbon budgets, plant communities,
etc.), in regard to current climate change partly driven by
anthropogenic activities over the past 150 years.
In the La Grande Rivière watershed (James Bay region),

recent change in the level of the water tables is recorded by
minerotrophic peatlands, as expressed by the inundation
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Fig. 1. Province of Quebec map with localisation of the study area (white

square), Laforge-1 hydrological complex (+) and the La Grande Rivière.

(Scale: 1/6,000,000).
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and mechanical destruction of the pools margins. In order
to reconstruct the chronological events responsible of this
change of humidity, an interdisciplinary research was
initiated to study past and present-day peatland hydro-
logical dynamics. Palaeoecological investigations are con-
ducted within peatland sediments with a particular effort
focused on recent peat accumulation and environmental
changes.

The establishment of detailed chronologies along sedi-
ment cores is fundamental to accurately reconstruct
palaeoenvironmental dynamics linked with climate oscilla-
tions. The use of 210Pb dating method to highlight
palaeoecological succession and sedimentation rates is a
common issue for studies conducted in lake sediments
(Bruland et al., 1975; Blais et al., 1995; Crusius and
Anderson, 1995; Benoit and Rozan, 2001; Waker, 2005;
Bjorck et al., 2006), but some interrogations and un-
certainties persist with peat sequences (Oldfield et al., 1979,
1995; Appleby et al., 1997; MacKenzie et al., 1998). Several
experiments have been carried out in ombrotrophic peat-
lands (e.g. Charman andGarnett, 2005; Ukonmaanaho
et al., 2006), but according to our knowledge few
investigations were conducted in minerotrophic peatlands
(Turesky et al., 2000; Yu et al., 2001). The principal
restriction to use 210Pb chronology in peat sediments is
related to (1) the limited retention of 210Pb in the
sediments, (2) the possible vertical migration within the
cores, (3) the variation in sedimentation rates with
recurrent material mixing, and (4) the requiring of
independent chronostratigraphy markers to constrain
210Pb results. The third point is particularly true for
minerotrophic peatlands since they are topographically fed
and their water tables are controlled by regional under-
ground water supply.

This paper deals with the 210Pb dating carried out on
minerotrophic subsurface peat sequences, in order to
evaluate the potential of this radiometric dating method
to assess recent environmental changes. We have used
137Cs as an independent chronological marker to constrain
210Pb results.137Cs nuclide is an anthropogenic radio-
nuclide injected to the atmosphere with the onset of testing
of thermonuclear weapons since 1952.

2. Material and methods

2.1. Study area

The studied peatlands are located in the eastern part of
the La Grande Rivière watershed, near the hydro-electric
complex of Laforge-1 (Fig. 1) and were named Aeroport

(A: 5410601500N; 7213100000W) and Ours (O: 5410209500N;
7212703700W) peatlands. According to the meteorological
station of the La Grande Rivière Airport, mean annual
temperature is �3.1 1C and precipitation is 684mm.
Peatlands developed in the area after the collapse of the
Laurentide Ice Sheet ca. 8200 cal yr BP (Barber et al., 1999;
Beaulieu-Audy et al., in press). The present-day regional
vegetation corresponds to the forested tundra zone with
woodlands dominated by Picea mariana, ericaceous shrubs
and scattered individuals of Pinus banksiana.

2.2. Peatland characteristics and core samplings

Aeroport peatland is located 16 km south of the hydro-
electric complex of Laforge-1 (LA-1) at the altitude of
402ma.s.l. (Fig. 1). The surface of this peatland is
estimated to 0.030 km2 with a maximum peat thickness of
1.60m. Ours peatland is located 26 km south of LA-1
complex at the altitude of 429ma.s.l. Its surface is
0.016 km2 with a maximum peat thickness of 1.70m. These
two patterned peatlands are characterised by a complex of
strings and pools (Fig. 2). During summer 2005, five cores
of 100 cm depth were collected on strings in each peatland
using a box-type corer (8� 8 cm) (Jeglum et al., 1991). The
cores were carefully extracted, wrapped in foil paper and
transported flat in rigid cases. In the laboratory, cores were
stored in a cold chamber at 4 1C until analyses. They have
been sliced into continuous 1 cm thick sections and sub-
sampled for the different analyses involved in the project.
However, radiometric measurements were not carried out
for each centimetre.

2.3. Radiometric measurements: 210Pb and 137Cs

210Pb measurements were performed from the upper-
most 20–30 cm of the peat sequences. Five cores have been
analysed in the Aeroport peatland (A1, A2, A3, A4 and A5)
and four cores in the Ours peatland (O1, O2, O3 and O4).
In natural sediments, the total 210Pb inventory is made of

two components: (1) a supported 210Pb component,
produced within the soil surfaces via radioactive decay of
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Fig. 2. Aerial photos of (A) Aeroport peatland (Source: SEBJ 92-1024-100; August 29th, 1992; scale: 1/20,000) and (B) Ours peatland (Source : SEBJ 83-

1011-151; August 28th,1983; scale: 1/40,000) with location of the studied cores (A1, 2, 3 ,4, 5 and O1, 2, 3,4). The dash lines indicate the limit of the

peatlands. Pools areas likely result from a rising water table level during the last decades.
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222Rn, and (2) an unsupported 210Pb component derived
from 222Rn that first diffuses into the atmosphere and
subsequently decays into 210Pb. Unsupported 210Pb is
deposited by rainfall and dry fallout. Normally, the
estimated unsupported 210Pb from the total 210Pb inven-
tory of a sediment section, presents high values at the
surface that decrease with depth (i.e. older sediment), as a
result of radioactivity decay (Appleby and Oldfield, 1983).
Consequently, it is possible to establish age–depth models
in sediment core sections, by quantifying the unsupported
210Pb inventory from the surface down to the bottom until
the unsupported 210Pb becomes undetectable or negligible
(Appleby and Oldfield, 1983).

In order to estimate the supported 210Pb fraction from
the total 210Pb activity, one measures the 226Ra activity,
assuming a secular radioactive equilibrium between 226Ra
and the supported 210Pb. However, in the present case,
because of the extremely low values of the supported 210Pb
and the relatively small volume of our gamma well detector
(1 cm�3), we have not been able to realize this measurement
in the deepest sections of the peat sediments. Therefore, we
estimated the supported 210Pb fraction from the bottom of
the sediments, where all activities are the same within the
error ranges. In order to insure that our estimation of the
supported 210Pb fraction was accurate, we assessed the peat
accumulation rate using also the total activity of 210Pb
(supported and unsupported fractions).
In this study, 210Pb values found within the core sections

were inferred by the measurements of the daughter product
activity, i.e. 210Po by alpha spectrometry (Flynn, 1968)
assuming a secular equilibrium between the two isotopes.
Aliquots of 0.3 g of peat samples were spiked with 209Po
yield tracer and digested in Teflon vials using a concen-
trated mixture of HNO3+HCl. After the aqua regia

attacks, a few drops of concentrated H2O2 were added
and the solution was evaporated to dryness. The residue
was converted into a chloride salt by repeated evaporations
with 12ml of HCl, then dissolved in 0.5ml of HCl, and
0.2 g of ascorbic acid were added to the solution. Po
isotopes were deposited on a spinning Ag disc (Hamilton
and Smith, 1986) and the activity was measured by alpha
spectrometry using Ortec silicon surface barrier detectors
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coupled to a PC computer running under maestro software
provided by EGG Ortec for data acquisition. Blanks were
run through the same analytical procedures in order to test
potential contamination from analytical reagents. The
measurements uncertainties correspond to 1-sigma and
were calculated from counting statistics.

137Cs is an anthropogenic radionuclide related to
thermonuclear weapon tests which started to fallout on
land surfaces ca. 1952 AD (Davis et al., 1984). Peaks of
137Cs are normally recorded in the sediments ca. 1963 AD
and ca. 1986 AD, the latter corresponding to the
catastrophic explosion of Chernobyl. We measured 137Cs
activity from two peat sequences from Aeroport peatland
(A4 and A5) and one peat sequence in Ours (O1).
Measurements were done using 0.4 g of dry peat samples
previously ground in homogenous powder. 137Cs was
determined via its gamma emission at 662 kEv. We used
high purity germanium well detector (Canberra GCW3522-
type). To account for self-absorption of gamma ray we
calibrated the detector efficiency at 662 kEv using a
standard vegetative radionuclide (CLV-1, Canmet, Ottawa,
Canada), composed of spruce twigs, coming from the Cluff
Lake, a uranium-mining area in northern Saskatchewan
(Canada) (see: http://www.nrcan.gc.ca/ms/canmet-mtb/
mmsl-lmsm/ccrmp/certificates/clv-2.htm).
2.4. Dating and peat accumulation rate (PAR) estimates

C.R.S. and C.I.C. models were used to determine the age
of the sediments and quantify peat accumulation rates
(P.A.R.). The C.R.S. model assumes a constant rate of
supply of unsupported 210Pb to the peat surface despite
variable sedimentation rates (Appleby and Oldfield, 1978).
The calculation of ages is determined as follows:

T ¼ ð1=lÞlnðIz=I totÞ

where T is the age, Iz the inventory of unsupported 210Pb at
depth Z, Itot the total inventory of unsupported 210Pb in
the core section and l is the constant of decay of the 210Pb,
i.e. 0.0307. The sedimentation rate (S.R.) and P.A.R. are
determined as follows:

S:R: ¼ Z=T

P:A:R: ¼ S:R:� r

where r is the dry bulk density.
The C.I.C. model is mostly used to date lake sediments.

It assumes a constant initial concentration of unsupported
210Pb and a constant sedimentation along the core sections
(Appleby and Oldfield, 1983). The sedimentation rate is
calculated as follows:

S:R: ¼ l=S

where S is the slope of the linear regression of depth plotted
against the logarithm of the unsupported 210Pb. The
P.A.R. is then calculated using the above equation.
2.5. Organic content determination

The loss-on-ignition analyses (LOI) were used to
estimate the organic matter content of sediments (Dean,
1974). Residues of ignition are assumed to be ash and
mineral particles such as silt, clay and sand. LOI analyses
were carried out at each centimetre from 1 cm3 sub-
samples. In this paper we present the results of the A4,
A5 and O1 sections, corresponding to sequences where
137Cs measurements were carried out. Even if LOI analyses
were not conducted initially for the present study, they still
provide data for the interpretation of the potential mobility
of 137Cs within the different core sections. In fact, mobility
of 137Cs is hindered in sediments with high rate of mineral
particles (Crusius and Anderson, 1995, Hird et al., 1996;
Dumat and Staunton, 1999; Kruse-Irmer and Giani, 2003).

3. Results and discussion

3.1. 210Pb and 137Cs chronologies

In Aeroport and Ours peatlands, the unsupported 210Pb
presents a relatively well-defined exponential decreasing
with depth (Fig. 3 and Table 1), corresponding to a
distribution pattern currently recorded in natural sedi-
ments (Appleby and Oldfield, 1983). In most cases, values
of 210Pb measurements in the second sample below the
surface were higher than the top one. The top of the A5
sequence is more distorted and presents very scattered
210Pb activities. This anomaly can be interpreted as a
consequence of the physical perturbation related to coring
processes, as the corer used does not allow peat surface
collection without perturbation (Bruland et al., 1975;
Turner and Delorme, 1996) and compaction (box corer
type). However, it is also possible that the secular
equilibrium between 210Po and 210Pb was not achieved.
We have measured 210Po (cf. supra) assuming a secular
equilibrium between 210Pb and 210Po. According to the
radioactive decay equation the secular equilibrium should
be achieved after around five half-life of the daughter
isotope (210Po). Since the half-life of 210Po is 138 days then
this secular equilibrium is reached after 2 years. In our
study the cores were collected in summer 2005 and we
started the analysis during winter 2006. As a result, the
potential disequilibrium between 210Pb and 210Po can play
an important role to explain the fact that surface samples
indicate a lower activity than the ones below.
The chronologies inferred from 210Pb measurements

allow us to estimate peat accumulation rates since ca 1855
AD (Fig. 4). To consider positively the chronologies
obtained, we assumed that atmospherically deposited
210Pb is immobilised in the peat sediments. However,
several studies underline the potential mobility of lead and
210Pb in water saturated peat deposits (Anderson et al.,
1987; Urban et al., 1990; Mackenzie et al., 1998).
Variations in redox conditions along with recurrent
fluctuations of the water table and complexation of Pb

http://www.nrcan.gc.ca/ms/canmet-mtb/mmsl-lmsm/ccrmp/certificates/clv-2.htm
http://www.nrcan.gc.ca/ms/canmet-mtb/mmsl-lmsm/ccrmp/certificates/clv-2.htm
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Fig. 3. 210Pb activity profile from Aeroport (A) and Ours (B) core sections according to the depth.

Table 1

Feature of unsupported 210Pb activities with 1-sigma errors of the different cores sections from the Aeroport and Ours Peatlands

Depth (cm) A1 A2 A3 A4 A5

210PbBqkg�1 7 210PbBqkg�1 7 210PbBqkg�1 7 210PbBqkg�1 7 210PbBq kg�1 7

0.5 290.69 5.71 483.57 10.44 369.96 9.01 125.03 4.51 1202.32 22.93

2.5 412.57 9.05 n.d. n.d. 450.05 12.02 243.45 8.41 852.91 17.75

4.5 320.23 7.18 643.72 13.89 466.70 11.88 311.83 6.99 855.39 16.56

6.5 170.05 4.25 361.76 7.67 521.95 13.42 166.51 6.38 954.88 27.51

8.5 138.86 3.45 n.d. n.d. 477.87 12.89 102.40 4.22 779.31 16.28

10.5 99.64 3.22 281.25 6.83 492.04 15.71 38.76 2.31 619.74 15.96

12.5 95.43 2.89 151.23 4.46 307.94 9.45 41.99 2.01 603.72 16.53

14.5 38.40 1.81 131.19 4.29 362.11 11.71 23.98 1.66 383.97 12.10

16.5 11.05 1.04 n.d. n.d. 61.73 2.74 23.51 2.13 334.92 9.54

18.5 n.d. n.d. 83.89 3.08 21.78 1.49 6.51 0.86 242.20 8.23

20.5 3.44 0.58 25.20 1.40 9.69 1.04 n.d. n.d. 167.74 4.08

22.5 4.74 0.72 11.02 1.00 12.75 1.23 5.39 0.65 111.30 3.36

24.5 14.43 1.28 6.71 0.75 93.03 2.74

26.5 n.d. n.d. 4.28 0.62 58.70 2.11

28.5 7.50 0.90 5.14 0.76 28.22 1.28

Depth (cm) O1 O2 O3 O4

210PbBqkg�1 7 210PbBqkg�1 7 210PbBqkg�1 7 210PbBqkg�1 7

0.5 689.47 16.28 389.75 9.24 970.55 16.54 388.20 11.33

2.5 579.34 11.95 410.59 9.93 1222.35 26.31 424.08 9.63

4.5 478.91 10.83 338.45 7.97 568.34 13.05 412.47 12.11

6.5 345.49 8.26 360.31 9.89 267.07 6.67 299.20 8.74

8.5 265.94 6.36 299.05 8.62 143.30 4.76 161.98 5.54

10.5 79.87 2.88 330.42 9.87 55.28 2.31 51.85 2.09

12.5 33.64 1.72 217.23 7.16 27.48 1.11 20.39 1.35

14.5 15.20 1.00 248.16 8.23 23.04 0.92 27.24 1.04

16.5 9.88 0.72 161.81 7.29 8.42 0.64 20.18 0.84

18.5 8.11 0.67 51.31 1.89 5.22 0.36 17.03 0.86

20.5 6.29 0.61 20.21 1.06 6.12 0.45 17.12 0.95

22.5 6.14 0.57 14.36 1.02 4.67 0.41 7.64 0.70

5.56 0.39 7.66 0.79

5.25 0.56 8.20 0.76

0.00 0.00 6.44 0.74

A.A. Ali et al. / Applied Radiation and Isotopes 66 (2008) 1350–13581354
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Fig. 4. 210Pb inferred chronologies and peat accumulation rate curves from Aeroport (A) and Ours (B) peat core sections. Square symbol represent

calculated ages of sample at different depth. Dashed and continuous black lines correspond to P.A.R. calculated using the unsupported 210Pb fraction,

with C.I.C. and C.R.S. models, respectively. Dashed and continuous grey lines correspond to P.A.R. calculated using the supported fraction, with C.I.C.

and C.R.S. models, respectively. Horizontal and vertical bars represent 1-sigma errors. See Fig. 3 for the symbols.
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with dissolved organic carbon could result in 210Pb
mobility and a reduction of its retention (Damman, 1978;
Urban et al., 1990). One argument to support potential
mobility of lead in peat sediment is related to the fact that
in anaerobic conditions, sulphide compounds, produced by
bacterial sulphate reduction, may react with Pb2+ to form
insoluble PbS, which could be oxidised to soluble PbSO4.
In contrast to this view, Vile et al.(1999), display in a
experimental study that, 95% of input lead in peat deposits
are restrained despite changing redox conditions and
drastic fluctuation of the water table. Even if we cannot
totally rule out the possibility that lead could migrate
through core sediments by biochemical and physical
variations, it is important to underline that only indirect
demonstrations of Pb mobility are presented in the
literature (eg. Damman, 1978; Urban et al., 1990; Mack-
enzie et al., 1998). The query related to the potential
mobility of the lead in natural sediment entails more
experimentation with clear implication of changing redox
conditions as causing Pb mobility and identification of PbS
as an important Pb fraction in soil and peat (Vile et al.,
1999). Consequently, considering actual uncertainty related
to the potential mobility of the 210Pb in organic sediments
(Vile et al., 1999), along with the variation patterns of the
supported and unsupported 210Pb recorded through the
core sections, allows us to positively assume the established
chronologies.

137Cs fallout from the atmosphere can be detectable in
sediments since 1952 AD and peaks are normally recorded
at ca. 1963 AD (Davis et al., 1984). In the study sites, peaks
of 137Cs are recorded at the surface, reaching 680Bq kg�1

in the O1 sequence. In regard to 210Pb inferred chron-
ologies, these results clearly indicate a post-depositional
mobility and diffusion through the cores by physical and/
or biological perturbations (Fig. 5). These types of
inconsistencies (mobility and diffusion) are recurrent
problems recorded both in lake and peat sediments,
preventing to build accurate chronologies based on 137Cs
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measurements (Blais et al., 1995; Crusius and Anderson,
1995). According to 210Pb chronologies, A5 and O1
sections shows high 137Cs activities before 1952 AD
(Fig. 5) while the A4 sequence presents significant 137Cs
activities since ca. 1953 AD (Fig. 4), i.e. between 6 and 7 cm
(Fig. 5). This difference can partly be explained by
sediments composition since downward penetration of
137Cs is promoted in sediments that have low content of
mineral particles (Crusius and Anderson, 1995; Hird et al.,
1996; Dumat and Staunton, 1999; Kruse-Irmer and Giani,
2003). Indeed, the A4 section presents a higher volume of
mineral particles (up to 0.2 g cm�3 of ash and mineral
particles such as clay, silt and sand) at its surface (Fig. 6) in
comparison to the O1 and A5 sequences (Fig. 6), which
contain at most 0.1 g cm�3 (Fig. 6). The high concentration
of mineral particles might have helped to reduce the
downward penetration of 137Cs radionuclide by absorption
and fixation of the radiocesium by vermiculites and
smectite particles (Crusius and Anderson, 1995; Hird
et al., 1996; Kruse-Irmer and Giani, 2003).

3.2. Peat accumulation rates (P.A.R.)

The P.A.R inferred from the total and unsupported
210Pb using both C.R.S. and C.I.C. models provided in
most cases comparable results (Fig. 4). It is clear that in the
upper part of the cores where the supported 210Pb is
negligible comparatively to the unsupported fraction, the
differences in peat accumulation rate, if we use the total or
unsupported 210Pb, are relatively small, fluctuating within
the analytical errors (Fig. 4). In contrast, in the lower part
of the cores where the supported 210Pb represent an
important part of the total 210Pb, the differences become
very important beyond the analytical errors and the total
210Pb results cannot be used.
In the present case, the choice of C.R.S. or C.I.C. model,

as the model giving the more realistic values is not an easy
task for A3, O1 and O2 sequences. These cores present an
abrupt change in P.A.R. when we use C.R.S. model. For
example in core O2, a great increase from the bottom at ca.
120 yr to the top at ca. 20 yr is recorded. This change is not
observed in cores located in the immediate vicinity, such as
the cores O3 and O4. For these cores, it is important to
underline that the P.A.R. calculation using C.I.C. show
more constant and smooth peat accumulation curves
(Fig. 4). The C.R.S. model assumes that any deviation
from an exponential decrease of the unsupported 210Pb
with depth represents a real change in accumulation rate
(ignoring the possibility of statistical fluctuations and
coring artefacts), whereas the C.I.C. model treats such
deviations as being purely statistical. As the result, we
consider in the present study, that the C.I.C. model is more
appropriated to infer P.A.R. variations. Another reason to
use the C.I.C. rather than the C.R.S. models is related to
the fact that in core sections where mineral fraction varies
through time (such as in the A4 sequence), 226Ra fraction
could also fluctuate, inducing possible variation of the
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supported 210Pb fraction. In this case, the C.I.C. model,
less affected by these variations, is more robust.

The results show almost the same range of P.A.R.
variations in the two peatlands (Fig. 4 and Table 1),
suggesting that similar regional hydroecological processes
affected the recent peat accumulation rates. In all cores
sections, the last 20 years are characterised by a decreasing
of the P.A.R. however, these variations need to be
interpreted with caution since coring processes disturbed
the first centimetres of all sequences.

4. Conclusion

The results of this study show that 210Pb dating is a
suitable technique to characterise recent peat accumulation
rates in minerotrophic peatlands. Chronologies established
are coherent, according to the observed unsupported 210Pb
variation trends through the cores. 137Cs measurements are
inconclusive due to post-depositional diffusion and/or
migration processes. In the present study, the C.I.C. model
is more appropriate to characterise variation in peat
accumulation rates. In the minerotrophic peatlands of the
La Grande river watershed, peat sedimentation seems to
have been relatively constant accunulation through the last
100 years, despite water table rise with current climatic
changes. These recent result pinpoint resilience of peat-
lands to sharp water table fluctuations.
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