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1994 revision to 
Oregon Forest 
Practices Act 
encourages 

conversion of riparian 
hardwoods to conifers



The role of riparian 
tree species as food 

subsidies:

Red Alder 

vs.

Douglas-fir
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Riparian Vegetation Studies

• Stable Isotope Patterns in RA and DF 
Emily Scott

• Litterfall Inputs to Soils and Streams 
Stephanie Hart

• Litter Decay in Soils and Streams
Joselin Matkins



Stream
13C
15N 13C 

15N

ARMACS



Douglas-fir

Red alder

-30 -29 -28 -27 -26 -25
-3.5

-3.0

-2.5

-2.0

-1.5

-1.0

-0.5
δ1

5 N
 ‰

δ13C ‰

Unreliable separation of isotope signatures



1

3

Distance from Stream (m)

0 5 10 15 20 25 30

Red Alder Legacy on Near-Stream Soils

RA

DF

So
il 
δ1

5 N
 ‰

2



Litter Inputs  Litter Inputs  

Vertical

Lateral



0

100

200

300

400

500

600

0

100

200

300

400

500

600

Ve
rt

ic
al

 in
pu

ts
(g

/m
2 -

yr
)

VerticalVertical

Coniferous Deciduous
0

25

50

75

100

125

150

0

25

50

75

100

125

150

Greater Litter Inputs from AlderGreater Litter Inputs from Alder

Lateral

La
te

ra
l i

np
ut

s
(g

//m
-y

r)

Lateral

**

*

95% C.I.

30% more
overall



Coniferous Deciduous

Ve
rt

ic
al

 N
 F

lu
x

(g
N

/m
2 -

yr
)

0

1

2

3

4

5
Vertical

1

2

3

4

5
Vertical

Greater N Inputs from AlderGreater N Inputs from Alder

La
te

ra
l N

 fl
ux

(g
N

//m
-y

r)

0.2

0.4

0.6

0.8
Lateral

0

Lateral

*

*

95% C.I.

2X more
overall



0

10

20

30

40

50

Sep
tem

be
r

Octo
be

r
Nov

em
be

r
Dec

em
be

r

Ja
nu

ar
y

Fe
br

ua
ry

Mar
ch

Apr
il

May

Ju
ne Ju
ly

Aug
us

t

Deciduous
Coniferous

*

Bonferroni p<0.05*

M
on

th
ly

 la
te

ra
l l

itt
er

 in
pu

ts
 (g

/m
)

0

10

20

30

40

50

Sep
tem

be
r

Octo
be

r
Nov

em
be

r
Dec

em
be

r

Ja
nu

ar
y

Fe
br

ua
ry

Mar
ch

Apr
il

May

Ju
ne Ju
ly

Aug
us

t

Deciduous
Coniferous

*

Bonferroni p<0.05*

M
on

th
ly

 la
te

ra
l l

itt
er

 in
pu

ts
 (g

/m
)

0

10

20

30

40

50

Sep
tem

be
r

Octo
be

r
Nov

em
be

r
Dec

em
be

r

Ja
nu

ar
y

Fe
br

ua
ry

Mar
ch

Apr
il

May

Ju
ne Ju
ly

Aug
us

t

Deciduous
Coniferous

*

Bonferroni p<0.05* Bonferroni p<0.05*

M
on

th
ly

 la
te

ra
l l

itt
er

 in
pu

ts
 (g

/m
)

Fall Months Dominate InputsFall Months Dominate Inputs

0

60

120

180

240

300

Sep
tem

be
r

Octo
be

r
Nov

em
be

r
Dec

em
be

r

Ja
nu

ar
y

Fe
br

ua
ry

Mar
ch

Apr
il

May

Ju
ne Ju
ly

Aug
us

t

M
on

th
ly

 v
er

tic
al

 li
tte

r i
np

ut
s 

(g
/m

2 )

Deciduous
Coniferous

*

*
Bonferroni p<0.05*

0

60

120

180

240

300

Sep
tem

be
r

Octo
be

r
Nov

em
be

r
Dec

em
be

r

Ja
nu

ar
y

Fe
br

ua
ry

Mar
ch

Apr
il

May

Ju
ne Ju
ly

Aug
us

t

M
on

th
ly

 v
er

tic
al

 li
tte

r i
np

ut
s 

(g
/m

2 )

Deciduous
Coniferous

*

*
Bonferroni p<0.05*

0

60

120

180

240

300

Sep
tem

be
r

Octo
be

r
Nov

em
be

r
Dec

em
be

r

Ja
nu

ar
y

Fe
br

ua
ry

Mar
ch

Apr
il

May

Ju
ne Ju
ly

Aug
us

t

M
on

th
ly

 v
er

tic
al

 li
tte

r i
np

ut
s 

(g
/m

2 )

Deciduous
Coniferous
Deciduous
Coniferous

*

*
Bonferroni p<0.05* Bonferroni p<0.05*

M
on

th
ly

 L
at

er
al

 
(g

/m
2-

yr
)

M
on

th
ly

 V
er

tic
al

 
(g

//m
-y

r)



Time Lag for Lateral InputsTime Lag for Lateral Inputs
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Litter Decay  Litter Decay  
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Fall 2003: Fall 2003: 3,240 litterbags 3,240 litterbags -- terrestrialterrestrial
Fall 2004:  3,240 litterbags Fall 2004:  3,240 litterbags -- aquaticaquatic
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Riparian Vegetation Wrap Up

• Stable isotope data too messy for food web studies

• Alder leaves a legacy on riparian N (and δ15N)

• Alder delivers more and better quality litter

• Mechanism of decay stimulation is not nitrogen



Study Implications

• Alder leaves are an important energy base for 

terrestrial (and aquatic) food webs

• Alder habitats likely host unique and more 

productive soil food webs

• Alder N legacies may fuel Douglas-fir growth, but 

this legacy N is of limited nutritional value
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Slope Matters only in Deciduous Sites  Slope Matters only in Deciduous Sites  
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