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Why Peatlands?

- Extremely sensitive to hydrologic change
— Only input is precipitation

- Common features of recently glaciated,
moist regions

. High acidity and anoxia preserve fossil
molecules well (among other things)

« Cover 3% of Earth’s surface but contain
30% of soil carbon




Two Purposes

« Develop more guantitative
proxies for hydroclimatic &
carbon cycle parameters

» Apply new proxies to develop
hypotheses about mechanisms
of climate change




Water Level = precipitation - [evapotranspiration + seepage]
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New Peatland Proxies

1. Sphagnum/Vascular Ratio (SVR)

2. Hydrogen Isotopes of
Precipitation (6Dy)

3. Evaporation Remainder (f)
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Wet conditions:
— Sphagnum prospers
More C,;, High SVR
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1. Temperature

(seasonality)
2. Moisture source
3. Secondary evaporation

H - Isotopes and “6” Notation



Rain Falls on the Bog and
percolates to the
acrotelm.

6 » ¢ v
/ ascular plants use the
' acrotelmic water which
‘ is not enriched by
evaporation

While Sphagnum uses
water at the surface

Which is enriched by
evaporation
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Climate Questions

1. Mid-Holocene abrupt
climate shifts

2. North Atlantic region:
hydroclimate change
forcings? Mechanisms?




Site Locations and Monthly Precipitation at Nearest Weather Stations
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Mid-Holocene Transition

. Global changes in hydroclimate at ~5.5ka

- Manifests as abrupt shift toward dry
conditions in eastern North America

— Contributed to the Hemlock Decline (abrupt
ecological change)

 Drought from modern era as an analogue:
— “1960s Drought” 1962-1965



i\ A
‘\l
=

Te Grea-t Heath |

r 4"

; wih
o 3 IJ' A D
1960s Drought Precipitation Anomaly (mm/month) B 4 ':','l = Lol
. . e

-4 4 12
1960s Drought SST Anomaly (°C)

-0.3 0.3 1

O Paleohydrologic records (wetter)
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...but by different mechanisms
»
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« Northern Peatlands: 3% of
land area but 30% of soil
carbon

« 5-10% of atmospheric
“methane load

kd




Wetter conditions --> more

methane reaches surface
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Summary

- New Peatland Hydrologic Proxies
— SVR - total hydrologic balance
— 8D of C,4 n-alkane - 6D of precipitation
— f — evaporation remainder

- Mechanisms for North Atlantic Climate Change
— Subtropical High Position
— NAO-like mode of variability

- Future work will provide mechanistic understanding
of hydrology/methane feedback
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