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Intr Figure 2a Figure 2b
Peat is a large reservoir of stored carbon and peat cores preserve-telongecord of system carbon and
nitrogen dynamics. Stable isotopes are one marker of carbon and nitrogen dynamics in peat cores. Here, we
AYOSaiAal (SRD OR yE& paReingin & Sohed from thdarcellS1 forested bog in northern
Minnesota.

Methods
i tSFEO O2NBa g-Auysst 202 in 17$l0ts doRg 3byardwalkRextending out into bogiSre
1) using a modified hole saw-@D cm) or a Russian peat corer {380 cm depth).
i 12ttt 20ga ¢ 250em ant MinihoskR td &dn. Cores were sampled every 10 cm to 1 m; every 25 Figure @ 183 $13Ctand log C/N versus depth Figure 2c
cm from 22 m, every 50 cm thereafter. Cores were taken in treed ortneed locations. Mean depth of core (Figure 2a, 2b, and Y.\/alueg(=SE)are averaged
sections Is reported. across hummock versus hollow cores and across
{ Foliage, roots, and fungi were also sampled. treed versus nofireed cores. AveragesgE) are
i 15N and 13C in samples were measured at the University of new Hampshire; radiocarbon was measured at SIVE 10l SN C R, Wl [T EVE [ ZEEmineses
: . following the depth: 25 cm (3), 22 cm (7), 14 cm
.Il_awrence L|ve[onre I}Iatlonal Labo\l\’afory. ) ) { ) ) o | | - (14), 5 cm (14)5 cm (19)-15 cm (17):25 cm
[113Cpatternsg SNB |yt el SR dzaAy 3 YdzbN %hNJars %SBstdnihaoasiag A iyguravaetial pigotagiark of th&1 bod23 September 17y 35 ¢m (15).45 cm (17):55 cm (17)-65 cm
and depth, plot location, topography (hummock or hollow), or vegetation (treed ortremd) as nominal 2014) showing the 17 experimental plots (each 10.4 min (17) .85 ¢m (18);112 cm (17);162 cm (17);210
O NA 8t ad 4 yIfel SR dzaAySC. GiKS &FYS OFNAFot $a Olfé‘me 120 1O i OISy GRS O U YSole [erlmere; cm (1),-225 cm (8)260 cm ().
{13 and NG SNE Ff 32 O2NNEfFG&R 31 A o N} RBA20OF NB 2 ogrdwalk). Plot numbers on the image represent the
l an o a U-3R yad y rﬂo areas within which peat was sampled.
Results Tablel.wSANBAAAR2Y Y2 RS | FRMpétptdiles 4 SPRYCE.
Vegetateavs nonvegetated,hummockvs. hollow topography. Plot and depth treated

[ 113Cwas lowest in hummocks (above 0 cm) and then incre@seéd tw <85 cm Figure2a). as nominal variables. Value = Coefficiestandard error; Var. = % variance explained.
i 15N was lowest in hummocks and increage@  dzLJ ta-35 crasbiefore declining~igure2h). n=219.

i CKS 23 / kb A0S RESem (C/fRISQﬁF(@Ly'eSCR G2 | NRdzyR o | 1 13C model, adjustectr= 0.853, p <0.001 4 >N model, adjusted= 0.738, p

<0.001
i Ydgf OALX S NS INDa & ARyowrdlajed dtrénglySnitidepth, plot location, %C, %N, and each
other, with1 13C also correlating with topographyaple ). T he models explained 85% and 74% of variance forsgyrce ValuetSE ~ %Var. P Source ValuerSE %\ar. P
113C andt 1°N. Intercept -30.68:1.14 -- - Interc  33.414.47 - -
i S5SLIIK | O02dzy SR F2NJ 5 p k> 27T 3@ yN&ENeofrel&ed btrgrigly Rip ieS ﬁalﬁ\l LJG K 0Q8093F F14.40 X0DQL (HC F @74P.14 9.7 <0.001
3). 0.366t0.141 3.4 0.010 %N -1.06140.277 5.0 <0.001
i tf20 t20FGA2Y FOO02dzyiSR F2NJ ¢ #fp sl ENtcon@lhtddhegafi@s \f’Fé( [ A %u 2 8 '-F A @&%"f‘ﬁ% TR 4
egetated +0.0 O 1 3 3
(Figure 43, with hight >N and lowt 13C coefficients in the western lagg zone closer to uplafiasu(e 4. Hummock  0.29:0 12 0.056 Humm 1 1140 29 <0.001
| t I BN NO/REC agaifist radiocarborrigure 5aand5h) were used to link stable isotopes to specific  pjot . 16_7 0008 Plot - 17_8 <0.001
time periods. Depth - 59.2 <0.001 Depth -- 53.3 <0.001 | . 5 - .
Discussion/Conclusions Figure ® 5 SLJI K O2%®T # A&y U a
regression models correlate in peat profiles. The dep

) A = A . ~ . _ In cm Is indicated next to coefficientsSE).

[ ¢CKS ¢@5HEND A S with YoN(FaFle ) presumablyeflected removal of*N-depleted N via | - : | | | |
denitrification, diffusion, or plant N transfer vaycorrhizafungi. The step increase in the depth coefficient for Figuredb. Pflfot_coeffllment; Ioft ®b | y&shawing It:hespatial .rehlat||on£slh|p
1 15 : : : among coeftrcienvalues. Plotocations asglveh asnv |ggre AWI'[ plot atA )
, b tsz thCI 025 crﬁ;?#%fm(ﬁguc;re 3tsu?hge_stedlhat th)etN removal l|3_rocesds pnmar;{l)y olperatej ?‘l‘t ad 1 lower left. Values are givenm 1 F 28 (HKJER 02 STTAON Sy il as

Iscrete depth, presumably corresponding to the juncture between aerobic and anaerobic layers defined by the 113C). Coefficients are col®@2 RS RS & A G A B { NS RN akdh A& 4
water table. ) ) | LIdzNLI S AYBNSNYSRALF GS
{Highert b | Yy R 1£Candpletblgloser to uplands-igure 4 mayreflect distinct hydrology and
accompanying shifts in C and N dynamics in the lagg area.
iTheSuesSTFFSOU YR | SNPO A OLBQRirrecenyduificaiisaniplasy f 2  SNB R 4
iSmallA Yy ONSB |1 atdl 12y (4290 calibrated years BP) a®8l cm (3820 calibrated years BP) may reflect | - o
C dynamics during a suspected transitional fen stage (based on paleoecology at abogasrryand Figuredat £ 20 02 STH A DF&fona 2F |

Jansseng011),with reducedmethanotrophyduringthis period retaining les8Gdepleted carbon derived from e€gression models correlate in peat profiles.
methane than in later periods. Stanolard error bars omitted forvclarlty, and
.y : . . | SN} ISR HRodHINY:R FTRMECHThe T 2 NJ
| Thismay reflect a phase during which sedges transported methane directly to the atmosphere, thereby olot number is the symbol for the paired coefficient
minimizing therefixationin Sphagnuncells of'3Gdepleted,methanotrophicderived carbon dioxide. Ol £t dzSad 51 GF LI 28NISR 0S8t 2¢> Sljdzt GA2y S
| A peak in 13C and trough int >N at -n n kt4C (4220 calibrated years BR)jure ) suggests thaprocesses 1.3740.57x413C + 0.080.10, adjustedd= 0.243, p
increasing 13C such as high sedge abundance may decrease sequestratiei-efiriched organic matter. = 0.030.
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