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1. INTRODUCTION

In order to improve the comprehension of the impacts of climate variability on
permafrost peatlands, multi-proxy analyses are realized to reconstruct Holocene
carbon accumulation and paleohydrological conditions of a palsa peatland. Integrity
of those systems is compromised by actual climate change.

2. OBJECTIVES

* Using modern TA assemblages from several peatlands in northeastern Canada to
elaborate a transfer function (TF).

* Reconstitute the paleohydrological conditions of a palsa field using testate amoebae
(TA) and peat composition analysis.

* Rebuild carbon accumulation dynamics of the studied peatland.

¢ Evaluate TA potential to reconstruct past hydrological indicators in permafrost
environments.

e Establish the chronology of climate events that influenced permafrost dynamics in
these systems.

3. SAMPLED SITES

—

Figure 1: A) The studied site (Kuujjuarapik) is a palsa peatland characterised by forming and collapsing palsas
at the southern limit of sporadic discontinuous permafrost zone B) Selected sites for surface sampling for the
transfer function C) CRREL corer used to collect peat deposits at Kuujjuarapik D) Surface sampling.

Figure 2: Principal biotopes observed at the surface of Kuujjuarapik peatland A) Active palsa B) Collapsed
palsa (PD2) C) Forested margin (BF2) D) Pond.

Table 1: Surface sample sites and results of environmental parameters measurements
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0 Kuujjuarapik Kuiu 55'1332,1°N  77°41'44,4« W Poor fen 10 30180 4351 1531485 95213 141249
1 laGrande LG2 Fen 78°12'58,0¢ W Poor fen 10 20230 4261 261638 128189 168205
2 laGrande G2 Bog 77743323« W Bog 10 00280 3845 3221726 10,1-204 154-23,9
3 Matagami MTG Bog2 77°43'54,3" W Bog 10 75470 3653 3741362 12,0164 135212
4 Matagami MTG Bogl 77°3924,5" W Bog 6 130510 3756 3371905 95111 12919

5 Verendrye VER 76'51'16,4" W Rich fen 4 10190 4347 42858 142162 158182
6 Val-D'Or VLD 7735437 W Bog 10 90440  36-41 259889 115153 144-187
8 laBaie BAIE 49°05'47,4°N  68°14'37,6" W Bog 7 05280 3840 314568 129178 133-189

* Numbers after filtering of the data base (Total: 93)

4. MATERIAL and METHODS
* Relation between surface TA assemblages and environmental parameters were
explored using RDA analysis.

* Transfer function models were built using C2 1.6.5 software.

« Determination of peat composition from visual analysis of 5 cm? of material at a 4
cm resolution.

* C contents have been quantified with the loss-on-ignition (LOI) (Dean, 1974).

* Peatland paleohydrology reconstruction has been realised using a TA analysis, at a
resolution of 4 cm (Fig.5).

5. RESULTS
Table 2: RDA analysis results

A)

R2 0,77 B) R2: 0,84 C) R2 0,86

RMSEP: 4,73 RMSEP: 4,09 RMSEP: 4,18
Figure 3: Observed against model predicted WTD of A) WA, .4 B) WAPLSg .4 and C)

MLjjiereq models

5. RESULTS (2)

Table 3: Model performances before and after filtering of the database

Figure 3: Comparison between WTD reconstructions values
(normalised) of a fossil record from models of this study and a North
American TF (Booth, 2008).
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Figure 5: Resumed diagrams of the peat composition, testate amoebae assemblages, WTD reconstruction and long term carbon accumulation rates (CAR)
results for A) Collapsed palsa (PD2) B) Forested margin (BF2).

6. DISCUSSION
* RDA results and TF performances are comparable to other recent North American and European TF.

* Most of PD2 peat composition and TA assemblage variations are similar to Arlen-Pouliot & Bhiry (2005) macrofossil analysis
results.

* PD2 observed WTD variations between 5070 — 3290 and 1420 — 600 cal. BP matches paleoclimate records of northern Quebec
(Filion et al., 1991; Payette & Filion, 1993; Miousse et al., 2003).

* LOW CAR values observed at 1400 — 600 and 360 — 150 cal. BP can be associated to permafrost aggradations. These possible
periods of permafrost aggradations match the ones observed in several other studies made in the same region (Allard & Séguin,
1987; Arlen-Pouliot & Bhiry, 2005; Bhiry & Robert, 2006; Bhiry et al., 2007).

* Most of PD2 and BF2 differences are reliable to the influence of autogenic processes.

 Even if TA analysis seems to detect permafrost installation, more studies on hydrological dynamics in permafrost peatlands are
needed to fully evaluate the potential of TA analysis in permafrost systems.
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