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BACKGROUND

* Climate warming is happening
fastest at high latitudes such as
Alaska.

* Chinook populations are
declining with many drivers
unknown.

e How are these warm freshwater
conditions effecting juvenile
Chinook and Coho?
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HEAT WAVE HITS COOK INLET SALMON STREAMS

Climate Crisis Sends Stream Temperatures Off the Charts

HOMER, AK— As Alaskans suffer through the smoke, haze and danger of a record-breaking heat
wave, Alaska’s salmon are suffering too. On July 7', stream temperatures topped 81.7 °F (27.6 °C) in
the Deshka River, a major salmon stream on the west side of Cook Inlet in the Mat Su Valley.

“We've been tracking stream temperatures in non-glacial systems across the Cook Inlet watershed
since 2002, said Sue Mauger, Cook Inletkeeper’s Science Director. “But this is a first — we've never
seen stream temperatures above 76 degrees Fahrenheit.”



https://www.mcnary.fish/juvenile-tucnnon-river-spring-chinook-and-summer-steelhead

We hypothesize that Alaska's
warmest freshwater
temperatures already impair
the growth of juvenile Pacific
salmon due to direct effects of
heat stress or indirectly via
increased metabolic rates

that exceed consumption.



THE DESHKA
RIVER

Non-glacial, warm, constantly above
20°C during summer months.

Representative of the warmest
salmon systems across the state

* used to understand future change
in cooler systems.



DATA COLLECTION
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OTOLITH DAILY GROWTH INCREMENTS

Inner ear bone of fish

Juvenile fish lay increments at a daily
rate

Increment width has been correlated
to somatic growth in juvenile Chinook.

Calculated a 10-day average for each
fish to use as growth metric.
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EFFECTS ON JUVENILE
CHINOOK GROWTH

Access to cool water
==— Mo access to cool water

* Chinook with to cool water
express positive growth up to 23 °C

* Chinook with to cool water
express negative growth from 18-23 °C
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Chinook Model: Growth ~ s(Max temp, k=4, by = Cool water access) + Fork Length + Year Adjusted R?:0.345



EFFECTS ON JUVENILE COHO
GROWTH

Access to cool water
—— No access to cool water

* Coho with to cool water express
positive growth up to 22 °C

* Coho with to cool water
express negative growth from 19-23 °C
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Coho Model: Growth ~ s(Max temp, k=4, by = Cool water access) + Year + Cluster Adjusted R?: 0.567



UPPER THERMAL FEEDING LIMIT

* Baited minnow traps captured actively
feeding fish

* No captures occurred in water >23 °C,
even though fish were regularly observed.

* We anticipate a precipitous decline in
growth water temperatures >23 °C,
followed by mortality.

https://oodmag.com/ask-a-co-does-a-minnow-trap-need-to-be-marked-with-the-licence-holders-name/
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Sep
Month

2019

Lowest growth

All sites > 18 °C for multi- week
period

Chinook average annual growth

Stream Type
Main stem

Tributary

Average 10-d otolith increment width

2019

2022
Highest growth
Extended warming yet many sites

remained < 18 °C for multi- week
period



IN CONCLUSION

e Bittersweet!

* Chinook and Coho Salmon are maintaining
high rates of growth in warmer water than
previously.

* The homogenization of warm within
freshwater systems will begin to eliminate
usable rearing habitat for both species.




QUESTIONS?

Cooperative
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Field crews over the years, specifically
Ben Rich, and Tim Ericson.

My committee Jeffrey Muehlbauer,
Dan Rinella, Vanessa von Biela,
and Jeff Falke

Funding provided by USFWS and
USGS.
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No Coho HSP70 Species
data 2019-2020

Limited
sampling sites
for Chinook
2019-2020

FINAL DATA
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