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Wood as a carbon source
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- Low "quality" carbon 
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Wood as a carbon source
 

• Wood decay 
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Wood as a carbon source
 

• Wood in the stream food web
 
- Litter exclusion experiment . . . 
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FPOC as a carbon source 
• Carbon source 

• Structure 
- OM retention 
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FPOC as a carbon source
 
• Carbon source 
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OM retention and stream nutrients 
• "biogeochemical hotspots" 

- Ice storm ("natura l" wood addition) 
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OM retention and stream nutrients� 
• "biogeochemical hotspots" 
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• Carbon source 
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Wood function 
• Carbon source 
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Wood function� 

• Carbon source 

• Structure Invertebrate densities 
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Wood function 

• Structure 
- Pool formation and flow alteration 
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Wood function� 

• Structure 
- Pool formation and flow alteration 
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Wood function 
• Structure 

- Pool formation and flow alteration 

Fig .:2 . Slocum Creek with baffles installed. January :2004. 

Fig . I . Snapping urtle anal with baffles inst a llcd, January :!004. Ensign and Doyle 2005 L&O 50: 1740 
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• Structure 
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• Structure 
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Take-home message(s) 

• Wood as a carbon source 
- Poor food in general but it is used by some 

• Structure 
- Organic matter retention 

• Important for organic matter retention which has 
implications for the base of the stream food web 

• High OM retention likely increases nutrient uptake 

- As a substrate 
• Import ant as a substrate for bacterial and periphyton 

growth which are a key basal food resources 

• Provides stable structure in soft-bottomed streams 
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Take-home message(s)� 

• Structure cont. 
-� Pool formation and f low disruption 

• Wood and dams in part icular increase t ra nsient storage 
-� Does not have to promote hyporheic fl ow ca n simply be pool 

and eddy fo rm at ion 

• Slower water allows for greater nutrient uptake 



Implications� 

(1) Changes in stream wood load in response to� 
natural processes and anthropogenic activities� 

can change stream function over time� 
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Implications� 

(2) Even if wood addition doesn't form the� 
habitat intended,� 

it can still benefit aquatic ecosystems� 

- Retains organic matter and sediment 

- Increase basal resources (indirectly) 
•� Periphyton 

•� detritus 

-� Promotes nutrient uptake (but there are exceptions (e.g. 

Ambrose et 01. 1990) 
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Implicat ions: Changing stream function with forest regrowth� 
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Implications: Changing stream function with forest regrowth� 

How will stream function change as wood 
loading recovers from historic landuse? 

Wood volume as a function of stand age 
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Im plications: Changing stream function with forest regrowth� 

Wood volume as a function ofln(stand aggl 
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Implicat ions: Changing stream function with forest regrowth� 

P uptake as a function of wood volume 
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Implicat ions: Changing stream function with forest regrowth� 

Linking these two relationships...� 

3.51 wood vat. =(forest agep,0403 · e-4 1701 

3.0' -I 2.5 
~ 2.0: 
M 

.5. 1.5 
•5 1.0 ' 
g 

'13 0.5 14 VI = 2.3*(wood volume) +4.07 s
{ 001 

4 5 6 
- -051 ~ 12 

-1.0­ 'E 10 o
-1.51 In(forest agel 

~ 8 
~ 
II ,g- 6 

2" 
4 

2 

0 '--- - - - - - - - - - - - ­
0.00 1.00 2.00 3.00 

lWD volum e (m3}/100m 



Im plicat ions: Changing stream function with forest regrowth 

(1) Stand age - wood relationships 

Estimated waad volume = (forest age) l.0408 * e-4.1703 



Implicat ions: Changing stream function with forest regrowth� 

(1) Stand age - wood relationships 

Estimated woad volume = (forest age)1.0408 * e-4.1703 

Current wood volumes 

1.67m3/100m = (90)1.0408 * e-4.1703 



Implicat ions: Changing stream function with forest regrowth� 

(1) Stand age - wood relationships 

Estimated waad volume = (forest age)1.0408* e-4.1703 

Current wood volumes 

1.67m3/100m = (90)1.0408 * e-4.1703 

Wood volume in 50 years 

2.68m3/100m = (140) 1.0408 * e-4.1703 



Implicat ions: Changing stream function with forest regrowth� 

(2) Wood - P uptake relationships 
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Implicat ions: Changing stream function with forest regrowth� 

(2) Wood - P uptake relationships 
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Implications: Changing stream function with forest regrowth� 

(2) Wood - P uptake relationships 

= ).5 ; wwd "Ol. • V"'W~)''''' '.~ ' ''' ·1703 S3.0j 1.67m3/100m = (90) 1.0408 * e-.
< 2.5' 
';:! ~ ' 

33% increase in stream P04 processing/� 
retention capacity over the next 50 years� 

- I S 1n[IO<e'>t ~el 

9.1 m/s =2.9*( 67) + 4.07 

12.1 m/s =2.9*(2.68) + 4.07 
, 
c!:--c=----:::---:c' 00 ' 00 ' .00 ' .00 

LWD voIulM!mll/lOOm 



18.5 -

16.5 . c 

_ 14 .5 

E 
0 
0.... 12.5 

..... 
~ 

E- 10.5 

.. 
E 8.5 

::l-0 
> 

6.5 - c c 
-0 
0 4.5 
0 
3 2.5 

0.5 C C n 

0 50 100 150 200 250 300 350 400 

Forest age 



22.5 

20.5 Rot e t al. 2000 

18.5 

16.5 c 

- 14.5 
E 
0 
0... 12.5 ::::====::::::> Richmond and Fausch 1995c 
..... 
'" E- 10.5 

'"E 
8.5 

"0 
> 

6.5 -
Valett et al. 2002 

" 0 4.5 
0 s 2.5 

c 
0.5 C C n 

0 50 100 150 200 250 300 350 400 

Forest age� 



Wood volume 

Fire 

Organizat ion 

Riparian forest� 
disturbance� 



Wood Wood 
volume volume 

Organization Organization 

Riparian Riparian 

forest forest 

disturbance disturbance 



--

Event� 

1 
Wood recruitment 

1 
Wood movement 

\ 
Temporary retention 

/ 
...._ ...E...:xport 

j 

ilt~' i'Ri!iiI lti)jil moroEJ 
@~u "I.slJ~.1. w~ 

Long term� 
retention� 

! 1ltJ~ ~;'RPrtl [£ifl) \'".wt~ 

~~J \TJ~lhJ:iill. 
Wood loss via 
decomposition.....­

! 




