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Mural by Barbara Harmon

Structure:

- Channel elevation and 

depth

- Geomorphology

- Sediment composition

- Water quality

- Marsh vegetation

- Canopy cover

- Species (invertebrate 

and vertebrate)

- Community structure



Mural by Barbara Harmon

Function:

- Nutrient flux

- Sedimentation and 

erosion

- Resilience to 

perturbation

- Connectivity

- Accessibility

- Refugia

- Productivity

- Biodiversity



Å Largest river in South 

Puget Sound

Å Headwaters flow from the 

Nisqually Glacier on 

Mount Rainier

Å Site of the most extensive 

estuarine restoration 

project in Puget Sound to-

date

Å Increasedwetlandhabitat

by 50%in South Puget 

Sound



ca. Summer 2005

Å Largest river in South 

Puget Sound

Å Headwaters flow from the 

Nisqually Glacier on 

Mount Rainier

Å Site of the most extensive 

estuarine restoration 

project in Puget Sound to-

date

Å Increasedwetlandhabitat

by 50%in South Puget 

Sound



November 2009

Å Largest river in South 

Puget Sound

Å Headwaters flow from the 

Nisqually Glacier on 

Mount Rainier

Å Site of the most extensive 

estuarine restoration 

project in Puget Sound to-

date

Å Increasedwetlandhabitat

by 50%in South Puget 

Sound



July 2010

Restoring



July 2015

Restored?



SUCCESS CRITERIA

ÅOpportunity

Åi.e. How much habitat is available?

ÅCapacity

Åi.e. Are there sufficient prey resources there?

ÅRealized Function

Åi.e. Are individuals using newly-available habitat?

Simenstadand Cordell. 2000. Ecological assessment criteria for restoring anadromous salmonid habitat in Pacific Northwest estuaries.



Restoration Monitoring



Restoration Monitoring

Is the elevation of the 

marsh increasing?



Restoration Monitoring

Howõs the water out there?



Restoration Monitoring
What kind of plants are growing?



Restoration Monitoring

Are invertebrates colonizing?



Restoration Monitoring

Are birds and salmon using the restoring habitat?



CHANNEL MORPHOLOGY



ÅLiDAR imagery

ÅAerial photographs

ÅHistoric T-sheets

ÅChannel cross-sections

ÅChannel digitization in GIS

Ellingset al. 2016



Pre-Restoration Post-Restoration

Mean Tidal 

Level

Mean High 

Water

Site Pre Post

2009 0 1

2006 0 1

Phase I 0 0

Nisq

Ref.

1 1

R.S. Ref 1 1

McAll. 

Creek

1 1

Site Pre Post

2009 0 3

2006 0 1

Phase I 0 1

Nisq

Ref.

1 2

R.S. Ref 1 2

McAll. 

Creek

1 2

Number of pathways

Ellingset al. 2016



INVERTEBRATES



Fallouttraps

Drift



About 3,585 

hamburgers worth of 

energy at any given 

time in the 

restoration area by 

2012

Prey Energy Density (kJ/g) x 

Biomass (g/m2) x

Restoration Area (m2) =

Energy Availability (kJ/ m2) 

Davis et al. 2018



JUVENILE SALMON

USGS



SALMON HABITAT USE

Ellingset al. 2016



Davis et al. 2018



Negative 

relationship 

between 

channel 

densities and 

size at capture

Negative 

relationship 

between channel 

densities and 

delta residence 

time
Davis et al. 2018



Growth Rate Potential (%/day)
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CONCLUSIONS:

Å Importance of long-term monitoring

ÅMonitor for structure andfunction

Å Think outside the box: how can 

monitoring data have broader 

implications? 

ÅConsider scope and scale
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IMPORTANT THINGS I DONõT 
HAVE TIME TO TALK ABOUT!

Davis et al. 2018b

Woo et al. in review


