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Abstract

Understanding the responses of soil organic catboan increase in global temperature is
crucial to estimate potential feedbacks on globarmmng. In such a context, Rock-Eval
pyrolysis has been recently proposed as a scredoalgo investigate soil organic matter
(SOM) chemistry and vulnerability. In order to tés¢ validity of Rock-Eval as an indicator
of SOM chemistry and of OM transformations, we cangg classical Rock-Eval-derived
parameters (Total Organic Carbon - TOC, Hydrogeatexn- HI and Oxygen Index - OI) to
Fourier infrared (FTIR) spectroscopy measured cet gampled in two contrasted moisture
conditions. The raise of TOC in the peat recordated OM enrichment in aromatic moieties
and lipids, whereas HI and Ol, respectively, degggidhe decomposition of carbohydrates and

decarboxylation during early decay processes. Thiot@gbe complementary to the classical



parameters, other indicators based on the pyrolgsisre (S2) gave redundant or
contradictory results. As an example, SOM crackemgpund 450°C (namely the F3
component) was linked with carboxylic acids onlytive dryer site. In the wetter one, no
correlation was found between the F3 componentaayd=TIR absorption bands. This study
underlined the current limitations of deconvolutderived parameters for the
characterization of the biochemistry of OM. Finalbur work suggested that the routine use
of Rock-Eval pyrolysis must be always associatetth @hother characterization tool of OM,

as FTIR, to avoid misunderstanding.

1. Introduction

The rise of greenhouse gas concentrations in thesgghere and the consequential increase of
the Earth surface temperature is still a topic ebate (IPCC, 2007; Otto et al., 2013). Some
large uncertainties remain in current projectiohguture climate as to the response of soil
organic carbon (SOC) decomposition. Increased €@ission through accelerated SOC
mineralization may act as a strong positive feekibiac global warming (Davidson and
Janssens, 2006). Among soil ecosystems, peatlatdms ra specific attention since they
contain about 455 Gt of carbon, the equivalent @3of the global SOC stock (Gorham,
1991). Currently, its peculiar environmental cormhs (water acidity, low temperature and
anoxia) favor primary production rather than mitieedion by microbial activities (Clymo,
1983). Because of this small imbalance, carbonraatates for centuries or millennia leading
to a strong carbon sink. In a context of climatearde, environmental conditions are
presumed to favor peat decomposition threatenirglgoed carbon storage (Dorrepaal et al.,
2009). It is therefore crucial to estimate the fatpotential feedback of SOC on global

warming by the evaluation of temperature sensytiwitthe various pools of SOC (i.e. labile



and recalcitrant) (Davidson and Janssens, 2006us,Texperimentally techniques of SOM
characterization are required to discriminate tifier@nt pools of OM. Saenger et al. (2013)
pointed out the potential use of Rock-Eval (RE)agbysis as a routine method to investigate
SOM wvulnerability and its bulk chemistry. Howevefew studies dealt with the
biogeochemical signification of the parameters \ati from RE pyrolysis (Carrie et al.,
2012).

RE pyrolysis was initially designed to estimate getroleum potential of sedimentary rocks
(Espitalié et al., 1985a, b; Lafargue et al., 1989%es and Snowdon, 2002). This technique
effectively provides information on the quality agdantity of OM of rocks and sediments
from the thermal and pyrolytic release of volatleyanic compounds, and carbon dioxide
(COy) and carbon monoxide (CO) released during tempergirogrammed pyrolysis and a
subsequent temperature-programmed oxidation ph@ke. measurements are used to
calculate parameters such as Total Organic Carbo), the Hydrogen Index (HI) and the
Oxygen Index (Ol). The two latter parameters ameduss proxies for H/C and O/C atomic
ratios to assess the OM type and to track the &walof OM diagenesis in pseudo-Van
Krevelen diagrams (Feller et al., 2010).

More recently, RE pyrolysis was extended to thelyaim of soils and sediments OM (Di-
Giovanni et al., 1998; Disnar et al., 2003). Thas#ices were used to reconstruct paleo-
environments through the evolution of OM qualitydagquantity in sedimentary archives
(Tamburini et al., 2003; Miras et al., 2004; Hoktlo et al., 2005; Zaccone et al., 2011). New
parameters essentially based on the pyrolyzatalsyi€b2 curve) recently emerged. For
example, the R400 parameter is calculated as tine watween the amounts of pyrolyzate
compounds generated under 400 °C compared topptalyzate yield (Disnar et al., 2003).
The R330 parameter was defined similarly to salebti take into account the OM

components that decompose first (Delarue et aL1R0rhe rationale for these two indices is



that the compounds emitted under 400°C are biopaidgnipolysaccharides, lignin...) and
those pyrolysed before 330°C are the most therritel@nes (<330°C). Parameters such as
R400 and R330 arbitrarily divide the S2 signal ifdlbowing well defined temperature limits
but without precisely taking into account the shapéhe S2 emission curve that as for long
been proven to be multi-lobed for thermally immat®@M (Disnar and Trichet, 1984). The
various S2 curve lobes correspond to the successaaking of several organic moieties,
each producing a pseudo-Gaussian pyrolysate curae reflects a rather homogeneous
thermal stability. Consistently, mathematical daeduation was performed on S2 signals to
produce a set of individual Gaussian curves ingtgar as representative of pyrolytic fractions
related to the successive cracking of organic camg@s of coherent thermal stability such as
fresh plant constituents, soil litter, humic-likebstances and refractory OM (Hetenyi et al.,
2005). Previous work used RE pyrolysis to descthee various OM pools and their fate
through meta-analyses of soil horizon (Disnar gt28103; Sebag et al., 2006). In these works,
the first components of the S2 signal was attridbutebiochemical components and the latter
to humic substances without attempting a more leetattribution. Recently, Carrie et al.
(2012) used pure biochemical compounds and biagdgitandards to understand RE analysis
parameters in order to test the biogeochemicalifgigtion of RE-derived parameters.
Although this is a notable step in the understagpdinthe biogeochemical significance of RE
parameters, this work did not take into accountspiorchemical links between the wide
range of OM pools that may change depending oropichl sources of OM and on the
Impact of stabilization processes.

The aim of the present paper was to test the peta of RE pyrolysis indices. This
was performed comparing the OM characterizatioRBypyrolysis and by Fourier Transform
Infrared (FTIR) spectroscopy of recent peat segeeraken from two contrasted moisture

sites, only separated by few meters, in the “LébBonet” peatland.



2. Material and methods

2.1. Study site and sampling

The Forbonnet peatland (46°49'35"N; 6°10°20"E, taidie 836 m a.s.l.) is an undisturbed
ombrotrophic Sphagnum-dominated mire situated in eastern France, in Ehench Jura
mountains (Jassey et al., 2011). Cold winters (oeraae -1.4°C) and mild summers (on
average 14.6°C) characterize the site. The annaahntemperature measured at the site was
6.5°C and the annual mean precipitation was 1200 mm

Two adjacent sites were selected in the peatldrafitst site is an open bog, named “bog”,
characterized by mixed vegetatiorEripphorum vaginatum, Sphagnum fallax, S
magellanicum, and Vaccinium oxycoccus). The second site is a transitional poor fen, rame
“fen”, characterized by smaller abundancieg€obaginatum, the absence @& magellanicum

and Vaccinium oxycoccus, and a greater abundance ®ffallax and S Rubellum when
compared to the bog. The two sites also were disigmed by their microtopographic
features. The bog site consisted in hummocks whdheafen site was dominated by hollows
and lawns. Accordingly, water level was lower ie thog site than in the fen site (see Delarue
et al., 2011 for further details).

In each site, three peat cores of fifty centimetoegy and thirteen centimetres in diameter
were extracted in June 2008. Three samples welectad in the upper oxic part (acrotelm; at
2.5-5, 5-7.5 and 7.5-10 cm depth), three in theezoh fluctuation of the water level
(mesotelm; at 12.5-15, 20-22.5 and 25-27.5 cm deptl three in the anoxic part (catotelm,
at 30-32.5, 40-42.5 and 47.5-50 cm depth). Sampkre dried, crushed and then stored at

4°C before analysis.



2.2. Rock-Eval pyrolysis

Analyses were carried out with a RE6 pyrolyzer ¥bo” model (Vinci Technologies) on ca.
30 mg of powdered dry peat. The basic operatingcjgies of this apparatus were presented
in Lafargue et al. (1998). The samples first undeagprogrammed pyrolysis (undeg)Nrom

200 to 650°C at a rate of 30°C nlirthen the residue is oxidized under air in a séamren.
The amounts of volatile compounds released at thd sf the analysis and during the
pyrolysis phase [S1 and S2, respectively; in mgréwarbons (HC) ¢ are quantified by a
flame ionisation detector; the CO and the,G€leased during the pyrolysis and oxidation
phases (S3CO/S3GCand S4CO/S4C§) respectively) are quantified by online infrared
detectors. The Rock—Eval parameters used for thidysare the following ones: (i) Total
Organic Carbon (TOC, wt%) that accounts for thengjtyaof organic carbon present in the
sample and is calculated by addition of the weighmmdunts of all the effluents of pyrolysis
and oxidation; (ii) the Hydrogen Index (HI, in mgCHg" of TOC) that is the amount of
hydrocarbon products released during pyrolysis,(88jmalized to TOC; (iii) the Oxygen
Index (Ol RE6, in mg ©g™* of TOC) is similarly calculated from the amount<a®, and CO
released during pyrolysis (S3g¢@nd S3CO), normalized to TOC. In this work, Ol RE#s
simply named OI.

The R400 (Disnar et al., 2003) and R330 (Delarus.eP011) parameters represent the parts
of the S2 signal respectively produced below 400 3B0°C (Fig. 1). S2 curves were also
decomposed into elementary Gaussian componentspedhkfit software to infer OM pools
(Fig. 1). The software automatically iterates (temapure position, shape, area) four Gaussian

components initially randomly positioned (named 2, F3 and F4 and corresponding to the



successive cracking OM pools) until a good corietawith the initial S2 pyrolysis curve R

>0.99) is obtained.

2.3. Fourier Transform Infrared spectroscopy

Spectral characterization of peat samples was peei® by diamond attenuated total
reflectance FTIR spectroscopy using a Nicolet Malgha@60 FTIR spectrometer fitted with a
potassium bromide beam splitter and a deuteriughytine sulphate detector. The dried and
powdered peat was placed directly on a diamondairySpectra were acquired by 128 scans
at a 2 crit resolution over the range 4000-750 tr€orrections were made for each spectra
taking into account differences in depth penetratibIlR beam (Omnic software 7.2, Thermo
Electron). Differences in the amplitude and baselbetween samples were corrected by
subtraction of the minimum absorption of the saniplehe whole spectra followed by a
multiplication, also applied on the whole specta,obtain a spectral maximal absorbance
value of 1 for each peat sample. Relative intessitf each IR absorption bands then were
calculated following Solomon et al. (2005) methoddmpare with RE pyrolysis parameters.
The interpretation of IR absorption bands is suniedrin Figure 2. All absorption bands
between 1238 and 1654 ¢rvaried as 1513 and 1611 ¢rabsorption bands. We therefore

focussed only on these latter.

2.4. Statistics

In order to compare previously described RE paramaetnd the relative intensities of each IR

absorption band, a correlation matrix was perforifme®7 for both bog and fen sites; level of

significancep <0.05).



Selection of the most relevant data to be proceissadnultivariate analysis were done on the
basis of the correlation matrix to avoid any recamzyy and to improve the understanding of
the biochemical signification of the RE variabl®sincipal component analysis (PCA) was
therefore applied to the whole set of selectedabdes. Two factors (PCAL1 and PCA2) with
eigenvalues superior to 1 were retained. All diaswere performed with Statistica 98

software®.

3. Results and Discussion

3. 1. Biogeochemical signification of the TOC, Ol and HI parameters

The FTIR spectra of our peat samples exhibitethallpeaks already described for peats from
other areas (e.g. Artz et al., 2008). No eviderfcany mineral signals was observed in any
sample. Owing to this, any change in the FTIR speahd RE-derived parameters could only
be attributed to biochemical changes that occumdte course of peatification, without any
interaction with minerals inducing other possibébon stabilization paths (von Lutzow et
al., 2007). Consequently, the studied peat sampbestituted a case study to infer RE-
derived parameter biochemical significance(s) ®maple and direct comparison with FTIR
spectra. Additionally, as it was previously demaatstd (Delarue et al., 2011), for this
peatland, early decomposition of OM was mainly oafeéd by aerobic conditions ruled by
water level changes. These led to higher OM decaitipo in the bog site than in the fen
one. Therefore, the comparison of RE-derived antRFarameters between the two sites
should provide new insights on the impact of e@M decomposition processes and on their

significance.



PCA analysis showed that the first and second coemis explained 51.70 and 22.56
% of the variability for the bog site and 64.52 dtd42 % for the fen site (Fig. 3). The PCA
biplots well discriminated samples from the acmotelnd those from the catotelm (Fig. 3).
Therefore, the PCAL axis reflected the impact of @dgradation occurring at depth, through
early diagenetic processes. As an example, for &iteh, the first axis was mainly dictated by
TOC, which is known to be accumulated with depthhi@ peat record (Delarue et al., 2011;
Fig. 4). As a consequence, the correlation of ahgrovariable with TOC also indicated its
increase with depth. On the other hand, anti-cati@ with TOC can be assigned to a
decrease of the considered parameter in the cairsarly diagenesis (Table 1; Fig. 4).
Whatever the core, there were strong correlati@taden TOC and the 1513, 1611, 2850 and
2918 cnt IR absorption bands indicating the presence of ararith moieties, namely
aromatic and lipidic components (Table 1; Fig. )ese relations revealed an accumulation
or formation of such carbon-rich organic compounddsing diagenesis while most of the
functional groups (C-O and O-H mainly) were remoy€dcozza et al., 2003). The bryophyte
genusSphagnum does not synthesize lignin and is strongly endchmepolyphenols such as
trans-sphagnum acid (Rasmussen et al., 1995; van Breerh@85). Owing to the
predominance ofphagnum species, most of the aromatic functional groupgicchere be
attributed to polyphenols. The relative C enrichimgas also explained by the loss of other
components such as the easily degradable polysaebadue to aerobic decomposition
occurring in the first centimetres of the peat,uaslerlined by the anticorrelation between
hemicellulosic/cellulosic compounds markers (IRaapgon band at 1050 ¢hm R400) and
TOC (Fig.4). In peatland, polysaccharides can msreup to 50% of the carbon from the
native OM biomass (Laggoun-Défarge et al., 2008).IR spectroscopy, polysaccharides
contribute to several strong absorption bands,asibethose culminating at 1050 ¢hfuC-

0) and at 3345 cth (vVOH: Fig. 2), the former being more specific thar #econd one to



which water and other organic groupings (e.g., @tloohols, NH of amines and amides)
contribute. At both sites, the main polysacchat®@eabsorption band at ca. 1050 twas
strongly correlated to the Ol parameter (Table ify, B). This is fully consistent with the
richness of these compounds in O, especially wioempared to aromatic and lipid moieties.
Consequently, Ol could be considered as a suitphteameter to follow polysaccharides
decomposition in peat.

At the bog site HI was solely anti-correlated te tR absorption band at 1710 ¢nassigned

to vC=0 vibration of carboxylic groups (Table 1; Fig. th contrast, at the fen site, HI was
correlated with most of the analysed IR absorpbands except for those at 3345 and 1611
cm® (Table 1; Fig. 4). Only the anti-correlation of with the IR absorption bands at 1710
cm*was common at both sites. These results did natdtelthe same pattern than the one
described by Zaccone et al. (2011) and Saengér @04.3) for peat and mineral soil, where
lower HI values were mainly related to the highestgree of aromaticity of SOM.
Additionally, the same authors indicated that ahhigl implies a strong contribution of
hydrogen rich compounds such as lipids. In our work peat, lipidic and aromatic
compounds were strongly and significantly correlafeig. 5). Consequently, the results of
the present work did not allow us to rule out ampact of aromatic or lipidic compounds on
HI but merely underlined that HI could be used msnalex for decarboxylation processes in
the course of peatification. In a previous studstz/t al. (2008) demonstrated that in low pH
environments such as peatlands, the increaseloxgdic contents is imputable to the release
of free carboxylic acid groups in the course oftmkromposition. Conversely, Zaccone et al.
(2008) reported a depth wise decrease of carboxadids together with a decrease of
carbohydrate contents that they interpreted assaltr®f a progressive decarboxylation
favoured by an important aerobic microbial actii8insabaugh, 2010). Such patterns were

not observed in the bog site where HI seemed intkpd of the IR absorption bands relative



to polysaccharides, aromatic moieties and lipidab(& 1; Fig. 4). For this site, the
anticorrelation of HI and the IR absorption band 1at10 cni cannot be explained
straightforwardly. In contrast, in the fen site,etltontent of carboxylic acid varied
simultaneously with polysaccharides, both thesearpaters decreasing with depth (Fig. 4).
Such a trend highlighted decarboxylation duringtealy diagenesis, as already described
by Zaccone et al. (2008). If various studies haeaaly underlined that Ol and HI appeared as
good indicators of the degree of SOM evolution (faiset al., 2003Hetényi et al., 2006;
Klavins et al., 2008; Lee, 2011), the present wandvides evidences that (i) Ol might be a
suited parameter to infer carbohydrates in peatdh (ii) that HI could at least roughly be
used as an indicator diphagnum peat decarboxylation. Furthermore, the variougslin
between HI and aromatic moieties and/or lipids md allow ruling out a potential effect of
aromatic and lipid on HI values. Then, to obtainrenmformation about HI significance, we
examined the shape of the multi-lobed S2 curve fvamch HI values are calculated (HI =

S2/TOCx100, in mg hydrocarbon.§OC).

3. 2. S2-derived parameters did not give additional information about peat OM

chemistry.

S2 curves obtained by pyrolysis of recent OM appsamulti-lobed signals corresponding to
the successive cracking of several organic moigiles/ parameters based on its shape and/or
its integration, recently emerged as a compleménthe previously discussed classical
indicators. Parameters such as R400 and R330ailyitdivide the S2 curve into two distinct
ranges of temperatures whereas mathematical delemiovowas performed to produce a set
of individual Gaussian curves (F1, F2, F3 and Epyesentative of the successive cracking of

increasingly recalcitrant organic moieties (see lptinzal section). In the present study and for



both sites, R400 and R330 appeared strongly ctettl® the IR absorption bands at 1050
cm* mainly imputable to polysaccharides (Table 1; Big.This is consistent with Gogo et al
(2011) who showed a correlation between R400 amdidetlulosic content of peat. In our
study on peat samples, as well as being previalestyonstrated (Sebag et al., 2006; Tambach
et al., 2009), most of the S2 signal could be erpthby 4 components. Further interpretation
of the so-called pyrolytic families correspondingiie four S2 signal components is based on
the assumption that there is a direct link betw@dhtemperature(s) of decomposition and its
overall degree of diagenetic evolution (Disnar ahdchet, 1984). Accordingly, the
components that cracked early during programmealysis can be considered as well
preserved thermo-labile compounds whereas those dten decomposed later must be
considered as more degraded/transformed and thescadeitrant. Accordingly, when
considering the S2 deconvolution results, the Fd R components, respectively cracking at
around 310°C and 350-360°C, can be consideredbapats of the R400 parameter (Fig. 1).
Because the R400 parameter was correlated to thsafid centred around 1050 ¢pone
could also expect the sum F1+F2 to correlate with band attributed to polysaccharides.
However, this is only partly the case. The F1 congpmo is effectively correlated to the
polysaccharide IR absorption band both at the bud) fan site (Table 1; Fig. 4), that is
consistent with previous works (Disnar et al., 2008rrie et al., 2012). This suggests that the
F1 family is predominantly composed of carbohydsata contrast, at both the bog and fen
sites, the F2 component was not correlated to Egat&ributed to polysaccharides but with
polyphenols and lipid IR absorption bands (Tabl&i@j, 4). Disnar et al (2003) showed that
a part of the lignin cracks before 400°C. This sgjg that the F2 family may be composed of
a mix of polymers dominated by polyphenol compoumraplaining (i) the lack of correlation

between F2 and the polysaccharides IR band anthéigorrelation with aromatic moieties IR



band. These results are in good agreement withiquewvorks on standard compounds
(Carrie et al., 2012)

In mineral soil profiles the relative intensity nease with depth of the third component (F3)
had been generally attributed to increasing progastwith depth of the so-called “humic
substances” (Disnar et al., 2003; Hetenyi et 8062 Sebag et al., 2006). In the present work,
the intensity of the F3 signal of samples from blog site appeared well correlated to the
intensity of the IR absorption band at 17107cifTable 1; Fig. 4). In the fen site, no
correlation was found between F3 and any of thaldBorption bands. F4, the last component
of the S2 curve appears between 450 and 550°Crimxqerimental conditions. In the bog
site F4 is significantly correlated with the IR alystion band at 1611 chattributable to
aromatic carbon (Table 1; Fig. 4). Additionally,thre fen site, F4 appears either correlated or
anti-correlated with all identified IR absorptioards except the IR absorption bands at 1611
cm® (Table 1; Fig. 4). Accordingly, F1, F2, F3 and @d not give further insights on the
biogeochemical properties of peat since their ficance (i) was redundant with classical RE
parameters or (ii) did not give univocal biogeociehassignment.

These results emphasised the current limitatiorRBfpyrolysis to investigate the chemical
composition of peat by the way of S2 pyrolysis euanalysis. Practically, this also entails
some contradictory results between RE parametens.ekample, F2 and F3 components
appeared correlated in the bog site whereas that msh the case in the fen site, thus
indicating two distinct biogeochemical significai® (Fig. 4). These drawbacks might
originate, partially, from the already assumedinigsive interactions between plant precursors
and downward decomposition dynamics at the bog fandsites (Delarue et al., 2011).
Moreover, Carrie et al. (2012) using RE pyrolysidgrnivestigate biochemical composition of
several standards indicated that proteins, lipigsins/polyphenols and carbohydrates all

cracked within a small range of temperatures. Thepending on the distribution of these



organic compounds in ‘natural’ SOM and their relatchanges in the course of diagenesis
processes, the significance of the S2-derived patensimay vary considerably.

In our study, the lack of mineral phases avoidediateractions with OM in contrast to study
on mineral soils. Indeed, it was demonstrated rinairix mineralogy strongly influenced the
Ol and HI, the latter being calculated from the gbysis S2 curve (Katz et al.,, 1983).
Furthermore, secondary reactions upon RE pyroligfts have been scantly investigated,
although these reactions are well-known to affecbchydrates or lignin in most pyrolytic
techniques (Saiz-Jimenez, 1994; Murwanashyaka,e2@01; Templier et al., 2005). In fact,
Sanei et al. (2005) demonstrated that the rateeafiftig and the sample residence time were
not sufficient to allow the thermal decompositiohtbe pyrolysis secondary compounds.
Thus, F3 and F4 likely contain higher contents exfosdary reactions (or artifacts) than F1
and F2, which may distort the significance of coommpds “normally” attributed to these
fractions. As a part of the S2 pyrolysis curve,dr8 F4 were therefore likely to affect the Hi
significance explaining, at least partially, difeces between the bog and fen sites.
Therefore, our work suggested that an effort masidne to quantify the impact of secondary
reactions upon RE pyrolysis parameters. Taken legethese conclusions underlined the
need tobetter constrairRE pyrolysis application to SOC by (i) the studytlee impact of
interaction between OM composition and mineral peasn RE-derived parameters or by (ii)

systematically combining RE routine use with anotbel such as FTIR.

4. Conclusions

The (bio-)chemical significance of RE pyrolysisigded parameters was investigated by FTIR

spectroscopy in order to evaluate the potentiakthig technique as an indicator of the

composition of peat OM. This was performed on peates from two contrasting



environmental situations distinguished by their shaie conditions. According to statistical
analysis of the RE and IR data the classical paien©Il and HI could be taken as indicators
of the polysaccharide content and of decarboxylawocesses, respectively. S2 signal
deconvolution into Gaussian-like curves is satisfialy achieved with only four components
for the studied peat samples, as it has already pe®ven to be adequate for mineral soils.
However, it also appeared clearly that parametersved from the S2 pyrolysis curve
(namely R400, R330, F1 to F4 components obtaine82dgeconvolution) did not give clear
and useful complementary information on the peahmmsition and on compositional
changes. The main reason is that different (bibémucal components might contribute to a
single component of the S2 signal thus making diffior even impossible any biochemical
interpretation of this pyrolysis signal. Moreovére impact of pyrolysis secondary reactions
is not fully known and is a s major draw-backs lo@ tise of the pyrolysis curve S2.

Here, we underlined some of the strong limitatimisRE analytical pyrolysis for the
characterization of the biochemistry of peat OMhafliy, this emphasizes the need to combine
this technique with other tools, such as FTIR, ¥oiéh any major misinterpretation. Such
conclusions can also, by extension, be applied toeral soils where biochemical
composition of OM depends (i) on a wider range m@fanic compounds and (ii) on various

stabilization mechanisms which may interact to geaRE-derived parameters significance.
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Figure captions

Figure 1: Examples of S2 curves produced by RE Ipsi® and mathematical treatments
proposed for their interpretation: (A) R400 and R3Btegration areas (respectively AR400

and AR330) (B) S2 mathematical deconvolution immorfcomponents.

Figure 2. (A) FTIR spectrum of a peat sample (BJl assignment of the main absorption

bands (from Cocozza et al., 2003 and Artz et 8082

Figure 3: Principal component analysis biplots g&ateand 2 namely PCA1 and PCA2).
Samples are indicated as follows: triangles foot@tm, circle for mesotelm and squares for

catotelm in the bog (A) and the fen (B) sites.

Figure 4. Bi-plots of principal components analysifCAl1 and PCA2) of peat

characterization by RE pyrolysis and FTIR specwpgadn the bog (A) and (B) the fen sites.

Figure 5: Correlation between the normalized iritess of the 2918 cih (Antisymmetric

CHy; lipids) and 1611 cih (C=C stretching; aromatic compounds) FTIR absorpliands.
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Table

Table 1: Correlation matrix of the studied variables. All significant values (P <0.05) are

indicated by a correlation coefficient in bold characters (n = 27 for each site).

Rock-Eval parameters
A : Bog site TOC Ol HI  R400 R330 F1 F2 F3 F4

3345 -054 063 02 0,73 054 048 -041 -023 -0,22
2918 0,71 -0,74 -0,12 -0,75 -0,72 -0,49 0,26 035 0,33
2850 0,77 -0,71 -0,13 -0,68 -0,67 -0,47 033 0,24 0,36
1721 -0,13 02 -0,29 -0,34 -0,07 -055 043 043 -0,16
1710 0,28 -0,16 -0,53 -0,64 -0,25 -0,82 0,61 0,64 -0,15
1611 0,79 -0,79 -006 -0,89 -0.85 -055 04 027 041
1513 082 -0,77 -0,33 -0,82 -059 -062 046 0,36 0,25
1050 -085 08 027 088 075 064 -048 -0,35 -0,35

FTIR absorption bands (cm™)

B: Fen site Rock-Eval parameters

TOC Ol HI  R400 R330 F1 F2 F3 F4
3345 -066 061 -0,08 063 047 062 -048 -0,17 -0,61
2918 0,69 -0,79 0,66 -0,83 -0,76 -0,64 0,34 0,23 0,72
2850 0,70 -0,78 0,58 -0,82 -0,73 -0,65 0,36 0,24 0,70
1721 -066 0,82 -051 0,80 0,76 0,71 -0,41 -0,29 -0,66
1710 -058 0,72 -054 069 062 059 -0,39 -0,21 -0,57
1611 o081 -085 0,26 -093 -0,85 -0,84 045 0,35 0,82
1513 0,82 -094 048 -093 -0,85 -0,80 059 0,21 0,87
1050 -0,79 0,88 -041 093 086 081 -048 -0,30 -0,82

FTIR absorption bands (cm™)



