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Quantifying soilQuantifying soil--stream nutrient linkages in stream nutrient linkages in 
coastal temperate rainforest watersheds coastal temperate rainforest watersheds 



IndexMap NF



Tongass National ForestTongass National Forest

Annual precipitation  1.5Annual precipitation  1.5--8 meters8 meters
Highly variableHighly variable

OrographyOrography
AltitudeAltitude

Glacial tillGlacial till
Wetlands ~ 30% of land surfaceWetlands ~ 30% of land surface



Study DesignStudy Design

•• Local scale: detailed measurements highly Local scale: detailed measurements highly 
replicated in space and timereplicated in space and time

•• Regional scale: two temporal samples of 63 Regional scale: two temporal samples of 63 
randomly chosen watersheds across randomly chosen watersheds across 
Tongass NFTongass NF



Three dominant soil typesThree dominant soil types
Three replicate watershedsThree replicate watersheds

Forested wetlandForested wetland

Forested upland mineralForested upland mineral Sloping bogSloping bog



••Discharge measurements Discharge measurements 
below mapped soil unitsbelow mapped soil units
••Weekly to monthly water Weekly to monthly water 
samples analyzed for C, N, Psamples analyzed for C, N, P
••Carbon quality and quantityCarbon quality and quantity
••Calculate nutrient fluxesCalculate nutrient fluxes
••UpstreamUpstream--downstream downstream 
comparisons for salmoncomparisons for salmon



E

Admiralty
 Is.

Baranof
Is.

Chichagof 
Is.

Kupreanof 
Is.

Kuiu 
Is.

Prince of
Wales Is.

Zarembo 
Is. Wrangell 

Is.

Revillagigedo 
Is.

C
h a tha m

 S
tra it

Stephens  P
a ssage

Frederick  Sound

C
larence   Strait

Ketchikan
Craig

Sitka

Hoonah

k
Juneau

Wrangell

Petersburg

L ynn  C
ana l

Mitkof
Is.

C
ANAD

A

U
SA

Wetland watershed

Non-wetland watershed

Average watershed size = 2163 hectares
Minimum watershed size = 50 hectares
Maximum watershed size = 17318 hectares

0 20 40 60 80 100
Kilometers

G
ulf   of    A

laska

63 randomly chosen watersheds63 randomly chosen watersheds

Two sample periods Two sample periods 
••SpringSpring-- low baseflow, no fishlow baseflow, no fish
••FallFall-- higher flows, post spawninghigher flows, post spawning



Soil C storage by soil typeSoil C storage by soil type
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Tributary DOC concentrationsTributary DOC concentrations
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DOC flux per unit soil areaDOC flux per unit soil area
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Wetland Percent in Watershed
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Some streams receive runs of Some streams receive runs of 
pink or chum salmon from pink or chum salmon from 
August through early August through early 
SeptemberSeptember
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Fluorescence excitationFluorescence excitation--
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Fall no fish r2 = 0.45    

Spring no fish r2 = 0.35

Spring fish n.s.

Fall fish n.s.     



Spring fish r2 = 0.66

Fall fish r2 =  0.54

Spring no fish r2 = 0.32

Fall no fish r2 = 0.21



Climate ChangeClimate Change

•• Increase in soil temperatureIncrease in soil temperature
•• Increase in precipitation as rainIncrease in precipitation as rain
•• Decrease in snow coverDecrease in snow cover
•• Change in annual hydrographChange in annual hydrograph

•• Increase in carbon mineralization?Increase in carbon mineralization?
•• Increase in [DOM] and flux?Increase in [DOM] and flux?
•• Changes in aquatic habitat productivity/qualityChanges in aquatic habitat productivity/quality



Climate change Climate change 
influences forest influences forest 
structurestructure

200,000 ha of yellow cedar declining200,000 ha of yellow cedar declining
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Soil type distributionSoil type distribution

•• NonNon--wetland (<20%)wetland (<20%)
•• Average (44%)Average (44%)
•• Wetland (>80%)Wetland (>80%)
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