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T
he 14C

 signature in tree ring cellulose dem
onstrated the unique and

unprecedented nature of the 1999 event.  N
otw

ithstanding the
unusual nature of the 1999 event, the 14C

-enrichm
ent event w

as a
perm

itted em
ission and not a safety hazard.

D
uring the sum

m
er of 1999, em

issions from
 local w

aste-incinerators
added 14C

-C
O

2  to the atm
osphere of the O

ak R
idge R

eservation
(O

R
R

). S
ubsequent photosynthetic incorporation produced enriched

vegetation (leaves, stem
s, roots) and carbohydrate storage pools.

U
ltisol sites on dolom

ite ridges:

W
alker B

ranch (W
B

)

T
V

A

Inceptisol sites on shale ridges :

H
aw

 R
idge (H

R
)

P
ine R

idge (P
R

)

S
ufficient enriched (w

est end) and near-background (east end) litter w
as

collected in the fall of 2000 to conduct a plot-level litter m
anipulation study (3

years of litter additions).  T
he experim

ent is being conducted in replicated
upland-oak forest plots representing tw

o different soil types and either
enriched or near-background initial conditions w

ith respect to 14C
 in litter,

roots, and m
ineral soils.

E
ight experim

ental plots w
ere established in 2000 at each of the four sites

show
n above. T

im
e-zero sam

pling of organic and m
ineral horizons w

as
done in Jan/F

eb 2001.  A
ll plots received either enriched litter (4 plots/site)

or background litter (4 plots/site) in M
arch of 2001 from

 the 2000
collections.  T

he second litter addition w
as m

ade in F
ebruary 2002

follow
ing 1-year sam

pling.  F
inal litter additions w

ill be m
ade in F

ebruary
2003. A

m
bient litterfall w

as excluded from
 all plots starting in the fall of

2000 (see photo below
).

A
 U

n
iq

u
e O

p
p

o
rtu

n
ity

T
h

e E
xp

erim
en

t
R

esearch
 O

b
jectives an

d
 S

o
m

e In
itial R

esu
lts

S
am

pling of Q
uercus alba (Q

) or A
cer rubrum

 (A
) leaves for ∆

14C
(‰

) during the 2000 grow
ing season show

ed greatest enrichm
ent

on the w
est end of the O

R
R

.

R
eference: T

rum
bore S

, G
audinski JB

, H
anson P

J, S
outhon JR

(2002)  A
 w

hole-ecosystem
 carbon-14 label in a tem

perate forest.
E

O
S

 83:265,267-268.

A
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)

14C
 in am

bient air is being m
onitored throughout the study to

allow
 corrections to our analyses in the event of future 14C

em
issions. E

levated levels of 14C
O

2  have been observed
since 1999, but they are not a problem

 because they did not
overlap the active photosynthetic period.

M
odeling (P

o
st)

A
n exam

ple an a priori prediction from
 the

R
otham

sted M
odel show

ing the influence of 3 years
of enriched litter additions.  T

esting and im
provem

ent
of such m

odels is a key anticipated output of the
E

B
IS

 project.

O
b

je
ctive

s

1
.

Q
uantify pathw

ays and rates of bulk C
 transfer from

 carbon
sources (leaf and root litter) to respiratory losses, leaching or
accum

ulation in stable form
s in the m

ineral soil.
2

.
P

artition soil respiration into autotrophic and heterotrophic
sources.

3
.

D
istinguish betw

een leaf-litter and root-litter C
 sources for

heterotrophic respiration.
4

.
M

easure the rate of C
 accum

ulation in soils having different
chem

ical and/or physical protection from
 decom

position.
5

.
E

valuate the role of dissolved organic carbon (D
O

C
) in

vertical transport.
6

.
M

easure m
acrobiotic (earthw

orm
) vertical transfer of C

 from
the litter layer to the m

ineral horizons.
7

.
Identify the longevity and turnover tim

e of fine roots.
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A
n Invitation

Lim
ited quantities of enriched and background litter from

the 2000 collection w
ill rem

ain unused.  T
he m

aterial is
prim

arily leaf litter from
 a m

ixture of deciduous species,
and the approxim

ate bulk 14C
-signatures are know

n
(enriched ~

 1000 ‰
; background ~

220 ‰
).  C

ontact P
.

H
anson (hansonpj@

ornl.gov) if you have an interest in
developing projects that m

ight utilize this m
aterial.

S
oil C

arbon (G
a

rte
n)

Initial soil C
 levels are highest in the ultisol surface

soils, but sim
ilar to the inceptisols at depth.  T

he 14C
-

signatures indicate that the deep soil C
 of the ultisols

is older.

B
ulk H

orizon A
nalysis (H

a
n

so
n

, T
o

d
d

, S
w

a
n

sto
n, S

o
u

th
o

n
)

T
im

e zero bulk 14C
 analyses by soil horizon show

 clear differences due to location on the O
ak R

idge
R

eservation as expected, and subtle differences by soil type.

A
fter one year of enriched or background O

i litter applications there is little evidence of new
 C

 m
ovem

ent
below

 the O
e horizon.

E
stim

ates of the fractional contribution of O
i litter to the O

e layer after 1-year w
ere not the sam

e for enriched
vs.. background O

i additions suggesting differential rates of litter cohort decom
position w

ithin the O
e layer.

C
alculated C

ontribution of O
i litter

to the O
e horizon after 1-year

%
 

=
 (Y

1
-Y

0
)/(O

i -Y
0

)*1
0

0

Y
0 =

 O
e 14C

 signature at tim
e zero

Y
1 =

 O
e 14C

 signature at 1-year

O
i =

 14C
 signature of added litter

14C
 E

nrichm
ent

(1005 ‰
 O

i  added to O
e layers)

T
V

A
 

=
46 ± 50%

W
B

=
54 ± 8%

P
R

=
40 ± 20%

H
R

=
50 ± 25%

14C
 D

ilution

(221 ‰
 O

i  added to enriched O
e layers)

T
V

A
 

=
78 ± 16%

P
R

=
71 ± 18%

V
alues are m

ean %
 ±

 95%
 c.i.
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