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Coastal Temperate Rainforest

Streams nutrient limited and oligotrophic

Annual salmon returns fertilize streams, Increasing
production (MDN)

L_ogging reduced physical habitat altering species
distributions and reducing salmonid abundance

Warming climate is altering fundamental biogeochemistry
with unknown impacts on habitats productivity and
nutrient export to coastal waters



Objectives

1) Characterize major sources of organic and
Inorganic C, N, and P In salmon spawning
streams (watershed vs MDN)

2) Quantify nutrient inputs into streams from
wetland soils

3) Evaluate the seasonal patterns of nutrient inputs to
develop watershed models of nutrient cycling
across the region



Organic and Inorganic
C, N, and P Inputs to
Aquatic Ecosystems




Tributary

Streams

Coastal

Watersheds Salmon

Barriers



http://pond.dnr.cornell.edu/nyfish/Salmonidae/coho_salmon.html
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— Water samples at a variety of
resolutions: weekly to hourly

— Discharge
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* Nutrient Analysis
— Bulk nutrients (C, N and P)

— Bioavailable dissolved organic
carbon (BDOC)

e DOM Characterization
— Fluorescence spectroscopy

 Parallel Factor Analysis
(PARAFAC)




Fluorescence Characterization
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Key Findings
1) Salmon-Derived Nutrients

2) Wetlands Nutrient Fluxes

3) Carbon Seqguestration



Salmon Nutrients
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Fig. 2. Mean surface water concentrations (*1 SE) of (a)

MNH4-N, (h) NOs-N, and (¢) SRP during the period June—October,

2004, Mote the difference in scale between panels.
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Fig. 3. Mean logye concentrations (=1 SE) of NH&-N, NOs-
M, SRP, DON, and DOC during salmon spawning above (Upper
Peterson) and below (Lower Peterson) the barrier waterfall. All
concentrations are in micrograms per liter except DOC, which is

in milligrams per liter.

NH 4-N NO,-N 3RP DON DOC

Hood et al., Limnol. Ocean., 2007




Salmon Nutrients

Pre-spawning (June)
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Salmon Nutrients
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Fellman et al., Ecosystems,
In revision



Salmon Nutrient Yields

NH4-N NO3-N SRP DOC

Watershed Yield (%) 5 67 13 89
Salmon Yield (%) 95 33 87 11

Spawning Period: July-September




Wetland Nutrients
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Wetland Nutrients




Wetland Nutrients
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Wetland Nutrient Fluxes

Sep. 2006 July 2007
Site DOC flux BDOC flux DOC flux BDOC flux
kg hat kg hat ka hal kg hat
Wetland 3.2 0.7 (22%) 4.1 1.3 (31%)
Forested 2.3 0.6 (27%) 3.4 1.0 (28%)
Bog 12.6 3.2 (25%) 13.9 4.2 (30%)
For. Wetland 10.8 2.5 (24%) 12.1 3.3 (27%)
Up. Forest 2.9 0.8 (28%) 3.4 1.2 (37%)

20 Finland = 55 kg/ hectare
Northeastern US = NH and Vermont = 42 kg /ha



Wetland Nutrients
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Wetlands and Mercury

GRAHM (Global/Regional Atmospheric Heavy Metals Model) simulation —
Ashu Dastoor, Meteorological Service of Canada,Environment Canada




Wetlands and Mercury
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Salmon and Mercury
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Before and after spawning | All events including spawning
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http://pond.dnr.cornell.edu/nyfish/Salmonidae/coho_salmon.html

Original Distribution of the Coastal Temperate Rain Forest
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Distribution of Coastal Temperate Rain Fosest in Each Zone
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Carbon Sequestration

Dissolved Organic Carbon Flux from
Southeast Alaska Rivers

Areal DOC Flux, Mg/km?
g 2.185078 - 9.872859
9.872860 - 12.887724

12.887725 - 15.681324
@ 15681325 - 18.923502
®8@ 15923503 - 32.990986

Location

% Areanot included in analyses

Yukon
Mackenzie
Amazon

England
and Wales

in prep

Kilometers

Mean Annual
Annual DOC e IS
Area (km?) X unit area
Discharge Flux 2 1
(km?)  (Tgyrty (Mg kmyr)
832,681 212 0.53 1.7
1,800.000 330 1.3 0.72
7,000,000 6,590 27 3.9
150,000 ~127 0.53 4.0

Edwards et al., Nature Geoscience,



Climate Change




Climate change
Influences forest
structure

200,000 ha of yellow cedar declining



Project Outputs

PUBLICATIONS

 Fellman, J., E. Hood, R.T. Edwards, and D. D’Amore (in review)
Fluorescence characteristics and biodegradability of DOM in
forest and wetland soils from coastal temperate watersheds .
Biogeochemistry.

* Fellman, J., E. Hood, R.T. Edwards, and D. D’Amore (in revision)
Return of salmon-derived nutrients from the riparian zone to
the stream during a storm in southeastern Alaska. Ecosystems.

« Fellman, J., D. D’Amore, and E. Hood (2008) An evaluation of
freezing as a preservation technique for analyzing dissolved
organic C, N and P in surface water samples. Science of the
Total Environment.

e Hood, E., J. Fellman, and R.T. Edwards (2007) Salmon influences
on dissolved organic matter in a coastal temperate brownwater
stream: An application of fluorescence spectroscopy.
Limnology and Oceanography 52: 1580-1587.

« Fellman, J.B. and D.V. D’Amore (2007) Nitrogen and phosphorus
mineralization in three wetland types in southeast Alaska.
Wetlands 27:44-53.

PRESENTATIONS
15 Total at National Meetings : AGU, ASLO, NABS, SSSA, SWS
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