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Outline

* Freshwater habitat
* Temperature
* River flow
* Spawner size
* Marine habitat
* Physical environment
* Prey
* Predators
e Juvenile salmon indices
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2026 Returns

 Freshwater habitat

* Temperature
* ~ air temperature

spawning & egg fry- Juvenile- | spawning
incubation lake Ocean

2021 2022 2023 2024

2025 2026

e River flow Sockeye (5sub2)
 snowpack, precipitation, ©hnock (5sub2)
d rou g ht Sockeye (4sub2)
° Spawner Size Chinook (4sub2)
. Sockeye/Chum/Chinook (4subl)
* Fraser River sockeye
e 2021-2024 Sockeye (3sub2: jacks)
Coho (3sub2)
Sockeye/Chum (3sub1)

Pink (2sub1)



2021 Heatdome; Fraser River exceeds 18-20°C

Tmax anomalies for May
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Snowpack June

Precipitation July

M Basin Snow
Water Index

BRITISH
COLUMBIA

June 1st, 2021
N

A

7] No DATA o
N o - a0
| EN
Y [ s0 -69%
| [ ro-7o%
[ 180-89%
[l 90-109%
[l 1o-119%
‘ol [120-129% "
B 130 - 139% ¢ = w0 aow
- 140 - 150%  ge River Forecast Centre

I >150%

Tmax anomaly relative to 1971-2000 baseline (°C)

Precipitation Anomaly relative to 1971-2000 baseline (%)
X

-87.5% -62.5% -37.5% -12.5%

[
+12.5% +37.5% +113% +338% +1000%

-0.5 +0.5

+2.5 +4.5

Hot Dry Wet

Updated from Curry, Lang and Dah, p. 20



2022 Summer conditions extended into late-October;
Fraser River exceeds 18-20°C

Tmax anomalies for May Tmax August Snowpack June Precipitation August
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2023

BC’s warmest on record since 1940 & extreme drought;
Fraser River exceeds 18-20°C

Precipitation August

Tmax anomalies for May Tmax August Snowpack June
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2024 BC’s second warmest on record since 1940 & drought persists;

Fraser River exceeds 18-20°C

Precipitation August

Tmax anomalies for May Tmax August Snowpack June
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2021 DROUGHT LEVELS AT A GLANCE | ‘ 2022 DROUGHT LEVELS AT A GLANCE
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Changes to: river topography, sediment and trace
element inputs, slope stability, scouring
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Fraser River Sockeye Spawning Size
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Standard Length Anomaly (mm)
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2026 Returns

e Marine habitat

* Physical environment

spawning & egg fry- Juvenile- | spawning
incubation lake | Ocean

°* sea su rfa ce tem pe rature 2021 2022 2023 2024 2025 J2026
« upwelling Sockeye (5sub2) -Eﬂ---
Chinook (5sub2)
* oxygen
° P rey Sockeye (4sub2)
Chinook (4sub2)
* zooplankton Sockeye/Chum/Chinook (4sub1)
* herring
Sockeye (3sub2: jacks)
 Predators Coho (3sub2)
° h 3 k e Sockeye/Chum (3sub1)

e Juvenile salmon indices Pink@sub1)
2023-2024 (2025)



Long-term trend of increasing sea surface temperatures

Sea Surface Temperature Anomalies at BC Shore Stations
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e 2023 (a very strong El Nino): small positive SST anomaly, slight increase compared to 2022
e 2024 high warm anomaly

* Warming trend: positive trend of 0.85°C/100 yr, up from 0.63°C/100 yr a decade ago
Jackson, p. 36



Global surface temperatures and ENSO events
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Marine heatwaves
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Marine heatwaves

Jan-April 2025 May-June 2025 July-Sept 2025 Oct 2025

NOAA Physical Sciences Loboratory:
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Updated from Hilborn, Clay, Guan and Hannah, p. 87



Increased, widespread hypoxia events
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Spring Upwelling

- 2023 late start, low magnitude
- 2024 average start, low magnitude

Spring & Fall Transition Timing and Upwelling-Favourable Wind Magnitude
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Mar.-Nov. Upwelling-Favourable Wind Stress (N m2 Day)

the California Current system is
driven by coastal upwelling
stronger-than-average summer-
time upwelling-favourable winds
are generally associated with
increased coastal productivity

2023 and 2024 low-average start
and magnitude, should be
associated with below average
coastal productivity

however this was not necessarily

Hourston and Thompson, p. 49



Zooplankton Community off Vancouver Island: Copepods
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Zooplankton Community off Vancouver Island: Preferred prey

Annual anomaly of log10 biomass (g/m2)
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Sastri and Galbraith, p. 114
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Strait of Georgia zooplankton biomass above average in recent years
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§ fesneonal . to biomass
* the biomass of the large copepod,
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Pacific Herring biomass increased

Prey for adult Chinook and Coho Salmon
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Catch weight (kg)

Strait of Georgia

Age-0 Pacific Herring abundance
above average

—@—Weight (kg)
-~ ®- Weight CPUE Std Transects
¢ Weight CPUE All Transects

1982 .

1994
1996

Catch per unit effort (g/m2 )

Catch weight (kg)

Prey for juvenile Chinook and Coho Salmon

Elevated occurrence of
Northern Anchovy

—m—\Weight (kg)

1 =®-Weight CPUE Std Transects

Catch per unit effort (g/m?)

Boldt et al., p. 241



1,000 tonnes

Pacific Herring — Coastwide Spawning Biomass

continued increasing trend in estimated spawning biomass since 2010

Spawning biomass
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Cleary etal., p. 147



Groundfish: salmon predators some increased, dogfish decreased

Petrale Sole Lingcod Pacific Spiny Dogfish
BC 4B (VI Inside) 4B
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Pacific Hake 2023 survey

* 3rd lowest biomass recorded for North America
* Lowest proportion of stock in Canada; lowest biomass in Canada
e 2024 commercial fishery had is lowest landings in history
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Harbour Seals abundance is stable/decreasing
California Sea Lion abundance has stabilized
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Juvenile salmon |nd|ces Vancouver Island Continental Shelf
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Juvenile salmon indices: Strait of Georgia

Abundance Index
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 Freshwater habitat

* some average conditions in some
years

* but mainly lots of hot and dry
years with some extreme
flooding/fire events

. Marlne habitat

always warm

* MHW are frequent and persistent
in the high seas; sometimes
coastal cool waters

* nutritious copepods

* above average preferred prey
biomass, including euphausiids in
2024

* high and stable abundance of
predators

e declining competitors

* If you can survive the freshwater habitat,
the food web might help you with the
difficult ocean conditions

e juvenile salmon indices for ocean entry
years 2023, 2024, 2025 are average,
except:

2024 & 2025 WCVI chinook stocks below
average

2023-2025 SOG chum stocks below average
2023 & 2025 SOG coho stocks above average
2025 WCVI & SOG stocks below average



.* . Fisheries and Oceans Péches et Oceéans

Canada Canada

Boldt, J.L., Joyce, E., Tucker, S., Gauthier, S and
| Jackson, J (Eds) 2025 State of the

5. March4-5, 2026, Naﬁarmo”‘ﬁf-(ﬂyﬁ d“):_

StateOfT hePacchcean@gmalI com

Jackie.King@dfo-mpo.gc.ca Canada



