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Productivity

Estuaries are among most
productive habitats on Earth

stuaries are among most
= | degraded habitats on Earth
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Data from Horne and Goldman 1994
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Dam removals on Elwha (WA) added 3 M m?3 of sediment
and increased estuary habitat area by 300,000 m?
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Article

Coastal habitat and biological community response to dam
removal on the Elwha River

Melissa M. Foley B4, Jonathan A. Warrick, Andrew Ritchie, Andrew W. Stevens, Patrick B. Shafroth,
Jeffrey J. Duda, Matthew M. Beirne, Rebecca Paradis, Guy Gelfenbaum, Randall McCoy, Erin S. Cubley
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Estuaries and the salmon life cycle




Migrating salmonids can use multiple estuaries

East Twin
River

Juvenile salmonids traverse coastal meta-nurseries
that connect rivers via the sea
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“Grand Central Station for salmon’ Over 50 populations of salmon
Allen Gottesfeld, Skeena Fisheries Commission frOm over 10 First Nation
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Survival of Chinook salmon is lower
in more degraded estuaries

I. 26, No. 4B, p. 1094-1103 August 2003

Estuarine Influence on Survival Rates of Coho (Oncorhynchus

kisutch) and Chinook Salmon (Oncorhynchus tshawytscha)
Released from Hatcheries on the U.S. Pacific Coast

A, MacN N# and R. HILBORN



Estuaries as critical habitats for young salmon

e Extensive estuary residency (up to 40 days)

* Fast estuary growth rates (upwards of 5X typical freshwater growth)
* 9% increase in body size prior to ocean entry

L
& 4’.'.

Pacific




Growth benefits of estuary nursery habitat

:]- 9% longer




Growth benefits of estuary nursery habitat

Lebron James: 6’ 7” Luka Doncic = 6’ 6” Jon Moore =6’ 1” (on a tall day)

:]- 8.2% taller




Estuaries as critical habitats for young salmon

e Extensive estuary residency (up to 40 days)
e Fast estuary growth rates (upwards of 5X freshwater growth)

* 9% increase |n body size prlor to ocean entry

"’40% increase in marine survwal'
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Estuaries shape salmon life-histories

a) Peak migration date
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a) Peak migration date b) Migration duration
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Estuary use varies across species, population

Estuary residency longer:
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The estuarine growth and residency of juvenile Pacific
salmon in North America: a compilation of empirical data
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Use of habitats varies within estuaries
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Eelgrass in Flora Bank region
contained ~25X more
salmon than other eelgrass
habitats.







Camera 4, Site Elevation: 3.20m
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Predicted abundance
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Surfing the tidal wave

® :
Hey dude, find

your own
wavelll
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Surfing the tidal wave: Use of transiently aquatic habitat by
juvenile Pacific salmon and other fishes in estuaries

Daniel J. Scurfield | Phoebe L. Gross | JulianC.L.Gan | Jonathan W.Moore

Salmon Watersheds Lab, Earth to Ocean Research Group, Department of Biological Sciences, Simon Fraser University, Burnaby, British Columbia,
Canada
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Food webs of estuaries from
forests, oceans, and estuaries
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Changing estuaries and impacts on juvenile salmon: A
systematic review

Emma E. Hodgson | Samantha M. Wilson | Jonathan W. Moore



Water temperature

Warm river
temperatures

Hot weather
Local habitats

Coastal ocean




Water temperatures

* Extensive monitoring
across estuaries
 Temperatures governed by

tides, flows, weather
* Emerging seasonal
constraints on habitat use?

Complex temperature mosaics
across space and time in

. i Y estuaries: implications for
= ‘ current and future nursery
function for Pacific salmon
Phoebe L. Gross™, Julian C.L. Gan*, Daniel J. Scurfield”,

Cory Frank? Cedar Frank? Caelan McLean? Chris Bob*
and Jonathan W. Moore*
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Potential temperature stress across BC estuaries (North -> South) for fishes
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Sea-level rise and coastal squeeze
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Predicted Relative Sea-Level Rise
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2100:
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* Nursery function of estuaries
is enabled by connected,
diverse, and dynamic estuary
habitats (mosaics)

Ocean, estuary, and
watershed processes

Provide “solution space” for
salmon in their complex
migratory life cycles




* Nursery function of estuaries
is enabled by connected,
diverse, and dynamic estuary

habitats (mosaics)

Ocean, estuary, and
watershed processes

Provide “solution space” for
salmon in their complex
migratory life cycles
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* Nursery function of estuaries
is enabled by connected,
diverse, and dynamic estuary

habitats (mosaics)

Ocean, estuary, and
watershed processes

Provide “solution space” for
salmon in their complex
migratory life cycles
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If we want to enhance
estuary nursery
function. ..

PROTECT

* Nursery function of estuaries * No industrial development

is enabled by connected,
diverse, and dynamic estuary
habitats (mosaics)

RESTORE
Reduce stressors
Processes (flows of water,
sediment)
Connectivity (current &
future

Ocean, estuary, and
watershed processes

Provide “solution space” for
salmon in their complex
migratory life cycles
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ENHANCE
* Engineering enhancements
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Towards proactive restoration
and management

Global
climate
change
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Cowichan estuary log booms provide
unfair perch for seals to prey on
salmon: study

Combined with low river flows caused by drought, it's contributing to declining
salmon populations in the beleaguered estuary
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Darron Kloster @ o ® @ @
Jun 13, 2024 4:46 AM
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