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Soil sampling ecosystem locations: Arizona, California,
Hawaii, lowa, Michigan and Mississippi.

Objectives

«Context: The global pool of soil organic carbon is large and therefore changes in its flux rate can have a
significant impact on atmospheric CO, values. However, the mechanisms regulating the stabilization of
soil organic carbon are not well understood.

*Objective 1: Examine different soil types and soil organic matter stabilization mechanisms and observe
how they vary among ecosystems.

*Objective 2: Observe the variance in distribution and mean residence time of carbon in six different
soils types and ecosystems.

ARIZONA
CALIFORNIA

MICHIGAN
MISSISSIPPI

Soil types and locations: Arizona-Mollisol, California-Alfisol, Hawaii- Andisol,
Towa- Mollisol, Michi podosol, and Mississippi-Ultisol
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Methods
«Soils are density separated using a Na polytungstate
solution.
« Free-light, occluded and high-density soil fractions
samples are converted from organic carbon to carbon
dioxide then to graphite.
*The graphite is sent through the accelerator mass
spectrometer to calculate the '*C/!3C isotopic ratios.
*Radiocarbon values are used to model the mean
residence time of C in each fraction.

Bulk soil is mixed with Na
polytungstate, with a density of

1.65 g em?

2

The free/light fraction is floated off, the

remaining soil is sonicated to disrupt The occluded fraction is floated

aggregates and liberate occluded organics.

off and rinsed.
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Free/Light fraction is composed of
particulate organics at different stages of

N
il

Occluded fraction is composed of particulate
organics which have been preserved through
occlusion within aggregates.
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Graphite reduction line

The remaining material is rinsed
and dried.

The remaining soil is composed of
minerals and organics bound to mineral
surfaces through a variety of mechanisms.

Andisol

HAWAII
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M Lawrence Livermore
National Laboratory

Accelerator Mass Spectrometer at
CAMS-LLNL.

Results
*Soil organic matter abundance and distribution among
density/aggregate fractions varied significantly according
to soil/ecosystem type.

*Soil organic matter mean residence time varied among
soil/ecosystem.

+Soil organic matter mean residence time also varied
among soil density/aggregate fractions for soils
examined.

«Differences in soil organic matter abundance and mean
residence time are likely linked to differences in climate
and also specific mineral assemblages of the soils
examined.

Discussion

*Previous research indicated that soil organic C varies in
bund and mean resid time across Y

type and these variances are the product of

1 and edaphic properties (Jenny, 1941).
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Quantifying the relative influence of climatic and edaphic
properties on soil organic matter stability is crucial to
predicting the response of soil C stocks to changing
climatic conditions (Lal et al., 1997)

*The current work i
of soil organic C cycling in a variety of ecosystems and i
the first step in a broader effort to quantify the influe
of the mineral matrix on the stabilization of organ

The results illustrate a broad variance of soil

and mean residence time in these ecosystt

ization
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