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Nurseries of the sea: 
The value of estuaries for supporting resilient salmon populations



I am presenting from the unceded traditional territories of the 
xʷməθkʷəy̓əm (Musqueam), Sḵwx̱wú7mesh (Squamish), and səlilwətaɬ

(Tsleil-Waututh) First Nations.

Credit: Fernando Lessa



Salmon River estuary, Sayward, BC
Credit: Nanwakolas Council
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Watershed Watch Salmon Society

Why are estuaries important for Pacific salmon?

Credit: Tavish Campbell
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Estuaries can serve as 
stopover or rearing 
habitat for multiple 
species of salmon

Skeena River estuary, BC

Moore et al., 2016
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Long estuary residency time

Fast estuary growth rates

Increased length prior to ocean entry

Potential increase in marine survival



Estuary residency can boost growth

Chinook that entered the estuary earlier and smaller resided longer and grew more

Chalifour et al., 2021

Fraser River estuary, BC



25-50% 
increase in 

marine 
survival

Avg. 10% 
increase in 

body length 
prior to 

ocean entry

10 x 
estuarine 

growth 
compared to 
freshwater

Smaller coho 
stayed in the 
estuary up to 

40 days

Estuary residency can boost growth
Sawyer et al., 2023

Koeye River estuary, BC



Estuary conditions may affect early marine survival



Estuaries contain a mosaic of different habitats used by salmon

Salmon River estuary, Sayward, BC
Credit: Fernando Lessa / Salmon Watersheds Lab

Angeleen Olson, Hakai Institute



Fish use different habitats within the estuary

Chalifour et al., 2019

Fraser River estuary, BC

Sharpe et al., 2019

Skeena River estuary, BC

Tavish Campbell
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Fish use different habitats within the estuary

Gan et al., in prep.



Chinook prey quality & 
foraging patterns vary 
across different estuary 
habitats

Woo et al., 2019

Freshwater

Saltwater

Nisqually River delta, OR

● Eelgrass
● Delta mudflat

● Transitional marsh

● Tidal forest

● Emergent marsh

Tidal forest Tidal forest

Transitional marsh Transitional marsh

Emergent marsh Emergent marsh

Delta mudflat Delta mudflat

Eelgrass Eelgrass



Salmon River estuary, Sayward, BC
Credit: Fernando Lessa / Salmon Watersheds Lab



Somass River estuary, Port Alberni, BC



Somass River estuary, Port Alberni, BC



Human activity in estuaries can impact salmon at multiple scales

Credit: Tavish Campbell



Human activity in estuaries can impact salmon at multiple scales

Credit: Tavish Campbell

Hodgson et al., 2019



How are salmon in estuaries vulnerable to climate change?



Sea-level rise alone could increase or decrease vegetated habitat

Pontee, 2013



Sea-level rise alone could increase or decrease vegetated habitat

Pontee, 2013



Coastal squeeze constrains possible habitat expansion

Pontee, 2013



Sea-level rise could increase or decrease vegetated habitat

Hall et al., 2023Coastal Oregon

Sea level rise scenario (m)
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↑ Up to 5x initial capacity ↓ down to 0.75x initial capacity



Temperature dynamics may shift under climate change



Temperature dynamics & growth potential may shift under climate change

Englishman River estuary, Parksville, BC
Nature Trust British Columbia



Temperature dynamics & growth potential may shift under climate change

Gross et al., 2023



Temperature dynamics & growth potential may shift under climate change

Gross et al., 2023



Restoring estuaries by improving habitat connectivity

Nisqually River Delta, OR Ellings et al., 2016



Restoring habitat connectivity enhances foraging capacity

Woo et al., 2018

• Dipteran & hymenopteran biomass increased 3-
fold 1-3 years post-restoration

• Benthic crustacean biomass went from 0 to 
~5,000-75,000 individuals/m²



Restoring estuaries can benefit salmon populations

• Estuaries promote life history diversity & population resilience: 
salmon that rear in estuaries grow quicker and enter the ocean bigger

• Different estuary habitats provide diverse foraging opportunities

• Systems can have varying resilience to climate change

• Restoring connectivity can improve habitat capacity and opportunity, 
but need to measure realized function to gauge success 
(Simenstad & Cordell, 2000)



Thank you


