
Climatic determinants of peatland Climatic determinants of peatland Climatic determinants of peatland p
development in South Floridadevelopment in South-Floridadevelopment in South Floridap

Stefan C  Dekker1 | Hugo J  de Boer | Martin J  Wassen | Maarten B  EppingaStefan C. Dekker1 | Hugo J. de Boer | Martin J. Wassen | Maarten B. Eppinga

Utrecht University, Faculty of GeoSciences, Environmental SciencesUtrecht University, Faculty of GeoSciences, Environmental Sciences
s c dekker@uu nls.c.dekker@uu.nl

FORCING DATADATA: Basal-ages of Florida peatlands Wh t FORCING DATADATA: Basal ages of Florida peatlands What can weWhat can we 
Climate models overw ash
T l

δ13C0/00
Tulane
Annielearn fromBasal ages δ C /00Annielearn fromg

A
learn from 

1.4 -15A1.4

)Florida peat 20y-1
) δRAINFlorida peat

1 2
-20

m
.y

δ
13Florida peat 

1.2(m

3C
0

p
d l t? -25ec

 0/0development? -25

Pr
e 00development?

1.0

Pdevelopment?
1.0

-30

0 8 35
HYPOTHESES 0 1 2 3 4 5 6 7 8 9 10

0.8 -35
HYPOTHESES 0 1 2 3 4 5 6 7 8 9 1020

F
Age (ka) CBFrequency B

1 Th t t f th t i iti ti h

q y
0m

)

1. The start of the peat initiation has  (mSecond peak First peak
been triggered by the increase in raincy ve

lSecond peak First peak
been triggered by the increase in rain
during the Holocene (6 ka)nc -20le

v

during the Holocene (6 ka)

ue
n

ea
 l

qu Se SEA LEVEL2 The start of the peat initiation hasre
q

-40

S SEA LEVEL2. The start of the peat initiation has
been triggered by the sea level riseFr been triggered by the sea level rise.

-60

3 The second peak of peat initiation is 0 1 2 3 4 5 6 7 8 9 103. The second peak of peat initiation is
d b i i li tAge (ka) Age (ka)caused by increase in climateAge (ka) Age (ka)

A: Survey of basal ages of peat cores. Colors show variability around 4.0 ka. This will
krigged basal ages in ka BP. Locations: o>=4.5 ka BP, * 

variability around 4.0 ka. This will
highly influence the non linear naturegg g ,

between 3.6-2.0 ka BP, + <=2.0 ka BP. Lines are isohypes A: Reconstructions of precipitation based on data of Fileyhighly influence the non-linear nature, yp
of net recharge (cm.year-1). et al. (2001), Liu and Fearn (2000) and Donders et al. (2011)of peat accumulation and peatof net recharge (cm.year 1). ( ), ( ) ( )
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distinct peaks. B: Sea level reconstruction from Sidall et al  (2003)p B: Sea level reconstruction from Sidall et al. (2003)

Results: Climate variabilityResults: Model of peat accumulation and peat decomposition (Hilbert et al  2000) Results: Climate variabilityResults: Model of peat accumulation and peat decomposition (Hilbert et al. 2000)
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A Precipitation and Equilibrium states of H (height of peat) and Z (water table depth below peat surface)
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A. Precipitation and Equilibrium states of H (height of peat) and Z0 (water table depth below peat surface)
D ilib i i hi h t d th d t hi h l t d ti it Bi t bl diti f dDry-equilibrium give higher peat depths due to higher plant productivity. Bistable conditions are found
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ConclusionsConclusions
Precipitation during the Holocene was high enough to initiate peatlandsPrecipitation during the Holocene was high enough to initiate peatlands.
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The sea level rise causes the first peak in peatland initiation during the Mid-Holocene 0 1 2 3 4 5 6 7 8
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A (k )The second peak of peatland initiation is caused by increased climate variability Age (ka)The second peak of peatland initiation is caused by increased climate variability. g ( )

Due to climate variability the peatlands shifted from the dry to the wet equilibrium A  Probability of peat accumulation without (black line) Due to climate variability, the peatlands shifted from the dry to the wet-equilibrium,
d h l h h b d d h l d

A. Probability of peat accumulation without (black line) 
and with (dotted line) climate variabilityassociated with low peat heights, because during wet conditions peat growth is limited. and with (dotted line) climate variability.
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B. Two peaks of peat accumulation 

hif f d ilib i dThese low peat height (wet state) are more vulnerable to spells of dry years, as buffer C. Shift from dry to wet-equilibrium due to increase in p g ( ) p y y ,
capacities are lower making them highly vulnerable for erosion fire and decomposition climate variabilitycapacities are lower, making them highly vulnerable for erosion, fire and decomposition
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