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Role of tributaries

Prey export & 
foodscapes

Ecological & habitat 
asynchronousities

Water Quality
Thermal stress alleviated by local cold-water plumes in tributaries (Wang et al., 2020)
Polluted tributary runoff with negative effect on fish and prey health. (NOAA, 2016).

Resource subsidy concept –primary/secondary production upstream (arthropod prey) and 
transported downstream (Kiffney et al., 2006). 
Tidal marsh prey export (Roegner GC, Johnson GE (2023); Weitkamp et al., 2022). 
Variation in mainstem, trib/floodplain/estuary habitats provide permutations of habitat use, 
foraging, growth potentials in foodscapes - differentiating growth trajectories that may 
promote life history diversity and population resilience (Rossi et. al, 2024)

Rearing and overwintering habitat
Contrasting thermal and flow regimes
Suite of habitats that promote expression of juvenile life histories
(Schroeder et al., 2016).



Tributaries  - a 
foodscape for salmon
G. Rossi et al., 2024 

Integrating 
spatiotemporal 
dynamics of growth 
potential based on food 
abundance, accessibility, 
and foraging cost

High 
growth 

potential



High productivity –> 
high connectivity:

channel-floodplain ecosystem 
benefits



Floodplain grading

Channel filling

High vegetation-based floodplain 
roughness

Diverse habitat features

Valley-based connectivity 
restoration elements



Stage 0 productivity

• 2016-2023 Whychus Creek
• More cold water & sediment tolerant diatoms & algal biomass

(P. Edwards, 2020)
• Increased macroinvertebrate production (1.5x abundance, diversity) 

(Mathias Perle, 2019)

• 2020 - 2022 SF McKenzie River 
• 3x macroinvert. prod. / km valley length (Flitcroft, 2022)
• Biomass density (kg/m2) reduction (fewer large bugs, more smaller 

ones), but overall increase due to larger wetted area
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Steigerwald Floodplain 
Reconnection – RM 126 

(tidal wetlands/ 
floodplain)

Largely undeveloped 
upper watershed

Gibbons Creek 
Watershed

(11.1 sq. mi.)
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Campen Creek 
Subatershed

(1.8 sq. mi.)

0.2 miles upstream of 
Steigerwald

Approx. 2/3 of the Gibbons 
watershed impervious area is within 
Campen subwatershed



Campen Creek  
location

Campen Creek looking south

Spawning in Campen 
Creek, Dec. 2023
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Stage 0 target conceptual model – Campen Creek

Valley-wide floodplain-
wetland connectivity at 

base flows

Improve rearing habitat for juvenile salmonids

Establish sustainable 
communities of native wetland 

and riparian vegetation

Maintain and enhance 
public access & trails

Storm attenuation 
and energy 
dissipation

Coldwater refugia
Decrease stream 
erosion, siltation, 

turbidity

Prey and detritus 
export

Public educationSlow flowsIncrease wetted 
area

Decreased depth 
to groundwater

Water 
Quality

Infiltration

Temperature



Existing condition Future condition 



Concept design

City park, cultural area
Full connectivity
Reuse of downed alder and fir logs



Design Elements

Restoration elements

Floodplain excavation

Channel fill

Simple log structures



Flow Attenuation



Stage 0 design in small creek systems
Are we reducing streampower below beneficial thresholds? 



Summary & 
recommendations
• Experiment & monitor 

(streampower, attenuation)

• For LCRE future climates… reduce 
uncertainty + maximize inefficiencies

 Immediate valley reset important when 
relying on vegetation

Fivemile  Creek -  vegetation-based complexity

Fivemile  Creek – muted streampower?



Thank you 
sponsors & partners
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