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2024-2025 California
Current Ecosystem
Status Report

NOAA- California Current IEA team

Core Team: Andrew Leising, Mary Hunsicker, Greg Williams, Nick Tolimieri,
Amanda Phillips, Lynn Dewitt, Chris Dailey, Isaac Schroeder, and Chris Harvey

Agenda Item F.1

With contributions from > 90 individuals over 23 different agencies/entities
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KEY TAKEAWAYS FROM 2024

Strong El Niio in winter/spring 2024 gave way to delayed
& but very strong upwelling and productive coastal
conditions

@ Abundant winter/spring snowpack for much of the West;
S most regions exit ‘severe’ drought designation with
improving streamflow trends

Diverse prey communities with regional patches of high
% productivity

Scan here for
interactive
infographic!

2024-25 CCIEA Ecosystem Status Report Highlights




2024-25 CCIEA Ecosystem Status Report Highlights

Unfavorable Risk and Condition Factors
J.  Another top-10 marine heatwave (MHW)

®  Emerging drought conditions in late 2024; j
Devastating fires in coastal areas c

HABs impacted marine life, human health,
and fisheries

~ < Increasing trend in humpback whale

entanglement reports {

Closure of CA salmon fishery; Declining

-
= catches for most sectors, most notabl Scan here for
Pacific whiting Interactive
infographic! @
“ Shifting human wellbeing metrics for fishing @

reliant communities: OR & WA




2024-25 CCIEA Ecosystem Status Report Highlights
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3. S
ositive Signals
>
Spring upwelling delayed, but resumed with @
strong, favorable conditions holding MHW / a
offshore - E - m

Zooplankton responded quickly to spring
upwelling after El Nifio

@

= Abundant diverse forage, especially -
_anchovies and pelagic juvenile rockfish, in s
~ surveys and top predator diets - m
Positive outlook for 2025 Columbia Chinook Scan herefor oy
. . .. interactive —~ i
v returns; better outmigration conditions for CA infographic! Y

salmon smolts

Revenue increased by 3% from 2023. Crab
@ landings a bright spot in commercial catch




Season by Season:
Integrated Overviews
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Winter 23-2
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Strong positive Sea Surface Temperature Anomalies = El Nino!!! ™ ' NOAA
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Winter 23-24
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Winter 23-24 Lower than normal
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Winter 23-24 Lower than normal
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Sea lion pup count

WI nte r 23'24 Decreased Sea lion productivity
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WI nte r 23'24 Decreased Sea lion productivity
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Impacts

Sea lion pup count
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WI nte r 23'24 Decreased Sea lion productivity

Sea lion pup count
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WI nte r 23 24 Decreased Sea lion productivity
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decay of El Nifo
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Spring 2024

Strong Upwelling after rapid
decay of El Nifo

Krill Size
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- 'Unusual event': Over 250 dead sea
rI n lion pups found on California island,
puzzling researchers
=

Strong Upwelling after rapid
decay of El Nifo

= =

51°N

48°N -

i > , 3
- ) ’
45°N - S
? v
"\ i

April through June Domoic Acid event

42°N
39°N
36°N -

33°N -

SST Anoms (°C)

30°N - _ 7 G SN oo

27°N

24°N +

51°N -
48°N
45°N
100
42°N
39°N -
36°N -

33°N

1

30°N -

27°N

(@)
Ul Anoms (m?3/s/100 m coastline)

24°N

o ATMOS»
oS,

@ NOAA
‘ )’ FISHERIES

e
0
Oy &

Page 16 U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service R

NAL

W




512N

48°N -

45°N -

42°N - |

39°N -

36°N -

33°N -

30°N -

27°N

24°N —

51°N 7

48°N -

45°N -

42°N

39°N 1

36°N -

33°N -

30°N -

27°N

24°N +

Spring 2024

Strong Upwelling after rapid
decay of El Nino

SST Anoms (°C)

Ul Anoms (m3/s/100 m coastline)

Page 17

U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service

20 sick after shellfish harvested on
Oregon Coast, people urged to throw
mussels taken out

() ZachUrness
Salem Statesman Jous
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'Unusual event': Over 250 dead sea
lion pups found on California island,
puzzling researchers

‘@. Saman Shafiq
¥ USATODAY
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decay of El Nifo
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20 sick after shellfish harvested on
Oregon Coast, people urged to throw
mussels taken out

A rescued brown pelican perches on the edge
U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service

'Unusual event': Over 250 dead sea
lion pups found on California island,
puzzling researchers

‘@. Saman Shafiq
¥ USATODAY
Published 2:31 p.m. ET May 23, 2024 | Updated 2:11 p.m. ET May

April through June Dom0|c Acid event

PSP in MAY off OR/WA;
Dinoflagellate indicates
warmer and more
stratified conditions

Brown pelican starvation;
too much wind,
stratification, low prey

availability ¢
" FISHERIES




Summer 2024
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upwelling and cool
productive coastal waters
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> FISHERIES
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Summer 2024
Krill Biomass back to
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Summer 2024
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Summer 2024
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Summer 2024
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Fall 2024

Heatwaves
reach the
Coast
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SSTa (color) SLP (contours) Wind Speed (Arrows)

OCT 29 2024

Dry late summer
and Fall

Intensity:

[] None

[] DO Abnormally Dry
[] D1 Moderate Drought
[ D2 Severe Drought

I D3 Extreme Drought sormow
B D4 Exceptional Drought y‘w@% NO AA
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Components of Ecological Integrity
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Ecological signals indicate diverse and abundant forage community

o

h o

/ ~North
!’ 1"
4 /
¢
d (
} —_ﬂ——_—_—"r‘-—-_ Ill
{’) If T
{ {
VO

\, ;
) o
L ]
o\, {
|
- Y
> s o
2 £
!
e
S .

Page 28 U.S. Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service

sea nettle
yearling Chinook
juvenile sockeye
yearling coho
juvenile chum
subyearling Chinook
YOY sablefish
moon jelly
pompano
market squid
egg yolk jelly
water jelly

Juvenile biomass index

High abundance of juvenile
chum, yearling coho & jellies

Near average yearling /
subyearling Chinook, juvenile
sockeye salmon & YOY sablefish
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Ecological signals indicate diverse and abundant forage community

High abundance of juvenile
chum, yearling coho & jellies

Near average yearling /
subyearling Chinook, juvenile
sockeye salmon & YOY sablefish

High prevalence of juvenile
rockfish and juvenile sardine

Oregon fishermen observed a
high diversity of forage

-&5;\::\ sea nettle
‘:.Q‘ ‘}:&f________ yearling Chinook
l? j .__"‘-Iw-— juvenile sockeye
i .,Il yearling coho
Fn ' juvenile chum
: - “North subyearling Chinook
."( / YOY sablefish
R.a’ f moon jelly
P lll pompano
: )} e o S| market squid
{ .’I{ - egg yolk jelly
EI ?." water jelly
L4
N
2 |I
‘\..k .: ray = close to average
\; \ J
:;;\"‘. .\‘J,l
T r‘/ ‘Market basket’ feeding pattern
e’ (Fishermen and Scientists roundtable)
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Ecological signals indicate diverse and abundant forage community

sardine
anchovy
myctophids
krill

YOY hake
YOY sardine
YOY anchovy
market squid
octopus

YOY sanddabs
YOY rockfishes
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High abundance of juvenile
groundfishes, YOY small pelagics,

myctophids

Below average adult sardine and
market squid

YOY Pacific hake

4
% m‘
: oﬂ_\
4T RN RIUL I PR LT IETULY LR
1995 2005 2015 2025
YOY rockfish
L 4 /]
Ez 0 Ej Nt FTTNA N S{JEﬁi s
2 4
----- L R LI RS IR R |
1995 2005 2015 2025
YOY anchovy central stock
§ ....................... Ny
B ®

TTT T LI L LN TT T T[T rrrrrroT

T T
1995 2005 2015 2025

ics,,

© ATHOS,
5>
0y %,
g X
o
] H
£ 2
El
2
%o
%o,
IATmen o

J' FISHERIES




Ecological signals indicate diverse and abundant forage community

sardine

rockfishes
northern lampfish
eared blacksmelt
southern mesopelagics
CA smoothtongue
anchovy

Pacific mackerel
jack mackerel
hake

sanddabs

market squid
croakers

slender sole
English sole

High abundance of larval
groundfishes, larval anchovy &
myctophids

Below average larval sardine &
market squid

™, ' 4
T \ :;'/ 2
.

1995

Ln(x+1)
abundance index
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Coastwide survey indicates lower adult anchovy biomass in 2024 CPS distribution (core)

CPS Biomass
3,000,000 A .
Species
P. herring
= Anchovy (c)
2 2,000,000 1 Anchovy (n) o5
g R. herring -
@ Sardine (n) -
Sardine (s)
1,000,000 4
P. mackerel
J. mackerel z
2009 2011 2013 2015 2017 2019 2021 2023 2025
Year
Note: Biomass estimates are preliminary until published, and subject to change - I

Longitude
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Coastwide survey indicates lower adult anchovy biomass in 2024

Biomass (t)

CPS Biomass

3,000,000
2,000,000
1,000,000 l ii i

2009 2011 2013 2015 2017 2019 2021 2023 2025
Year

Species

P. herring
Anchovy (c)
Anchovy (n)
R. herring
Sardine (n)
Sardine (s)
P. mackerel
J. mackerel

Note: Biomass estimates are preliminary until published, and subject to change
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Latitude

CPS distribution (nearshore)
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Predators capitalize on diverse and abundant forage

Highly Migratory Species Yaquina Head, OR seabirds
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Predators capitalize on diverse and abundant forage

Yaquina H R seabi
Highly Migratory Species Yaquina Head, OR seabirds aquina Head, OR seabirds
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Poor to moderate conditions for Chinook and Coho in the north

Northern California Current stoplight table
(Columbia Basin Chinook, Oregon coho)

PDO
(Win Dec-March)

PDO

(Sum May-Sept)
ONI

(Ave Jan-Jun)

SST NDBC buoys
(May-Sep)

Temp Upper 20m
(Win Nov-Mar)

Temp Upper 20m
(Sum May-Sep)

LOCAL
PHYSICAL

Temp Deep
(May-Sep)

Deep Salinity
(May-Sep)

Copepod Richness
(anom; May-Sep)

N. copepod biomass
(anom; May-Sep)

S. copepod biomass
(anom; May-Sep)
Biological Transition
(day of year)
Nearshore Ichthyo
(biomass; Jan-Mar)

Ichthyo Community
(index; Jan-Mar)

LOCAL
BIOLOGICAL

Chinook Salmon
(CPUE; June)

Coho Salmon
(CPUE; June)
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Most indicators suggest poor to moderate ocean
conditions for juvenile salmon

Conditions -> average survival for returning coho and

near average returns for Chinook in 2025
Outlooks -> predicted counts of Chinook in 2025 are
above the 10-year average

Chinook salmon from smolt year 2023 and coho salmon
from smolt year 2024 represent dominant adult age
classes in 2025

Blue: >2 s.d. above the mean; green: >1 s.d. above the mean;

V(L1 N o) R TR l=e ]y, Orange: >1 s.d. below the mean;

Red: >2 s.d. below the mean.
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California Chinook salmon returning in 2025 experienced improved habitat conditions

Brood year 959697 98 9900010203 04050607 080910 1112 13 14/15/16(17 18 19 20 21 22%23

Outmigration year 9697 98 99 0001102103 04 0506107 08/09/10/111213 14 1516(17/18 19 20 2122123 24

Dom return year 9899000102 03/04 0506 07 08/0910 11/12/13 14/15 16 17/18/19,20 21 221232425§26

SRFC | Adultretum | N spawn- BEE B B B | Indicators for recent brood years suggest average
o n— habitat conditions for some salmon stocks
== SRFC Incubation - T | —T T —
gl e[ [ | { [ [ e Conditions -> improved habitat conditions for SRFC and
5 S Tamp 0] ] ’ | N CVSC; SST and NPI are favorable for KRFC
8 14 SRFC FW/delta rear Flow o)1

R [re— | e Outlooks -> Moderate returns of SRFC and CVSC in
arly marine Pred
2025, low returns of KRFC in 2025; slight improvements

cVsC Adult return | N spawn - m ‘ ’ ’ ’ { ‘ ‘—r D D T 026
CVSC Incubation | FW surv 1 J [ ’ [T =i —

I e Effects of Klamath dam removals will begin to become

=

Temp (0) 1
Flow (0) 1

CVSsC FW/delta rear

Central Valley
Spring
|

apparent in 2027

l
I
I

KRFC Adult return | N spawn . ‘ || ] l

] (.

£ 5 KRFC Incubation | Temp (i)
® W Blue: >2 s.d. above the mean; green: >1 s.d. above the mean;
s9 KRFC | FWidelta rear | Temp (o) | l . L || Yellow: 1 s.d. of the mean; orange: >1 s.d. below the mean;
S
o SSTarc l Red: >2 s.d. below the mean.
KRFC Early marine -
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Whale entanglements slightly higher in 2024

Confirmed whale entanglement reports:

* Higher in 2024 than previous year, but lower than peak years

* 2024 data still preliminary

Total whales
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Whale entanglement risk restricted the Dungeness crab fishery on west coast

Confirmed whale entanglement reports:

Higher in 2024 than previous year, but lower than peak years

2024 data still preliminary

60 Total whales 60 Humpback whale
40 40 A
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Season status

Season open Whale entanglement closure
Out-of-season Depth restriction

Body condition delay Depth restriction/gear reduction
Body condition/domoic acid delay Gear reduction

Domoic acid delay
Evisceration order
Evisceration order (+depth/gear restriction)

Oregon
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Date
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Human Activities and Well-Being
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Total fishery landings decreased in 2024, increases in some harvest groups

g 600 _Yotal fisheries °°aji‘”id° o | 8« /qu'jw“ commercial coastwide R Coastwide total landings decreased 12% from 2023
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Fishery revenue increased slightly in 2024 for all harvest groups

Commercial fisheries coastwide Salmon coastwide .
® 1000 — N\ i, » 400 Total revenue increased by 3% from 2023
§ 500 - TR NI 2 | 5 . .
R ® | = (driven by market squid)
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Community social vulnerability for commercial and recreational fisheries

~ WA

(&Y}

Q More engaged - @
> Less vulnerable Tokeland
§ 44 OWestport
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3 Naselle

= ®

3 41 Chinook
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Less engaged
Less vulnerable -

0 1 2 3 4
Commercial fishing per capita engagement (2022)
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. Forks More vulnerable
4 1 . @ Westport Ca&hlamet
®— |waco
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La Conner
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0 2 4 6 8

Recreational fishing per capita engagement (2022)

Polygons group the five highest-scoring communities for fishing per capita
engagement (previously referred to as ‘reliance’)

Dotted lines indicate 1 s.d. above the means for all communities
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Community social vulnerability for commercial and recreational fisheries

Indices are based on census

designated places rather than N WA WA
ports and take into consideration § More engaged - @ 81 ; More engaged
population size x Less vulnerable .W Tokeland * Forks More vulnerable
3 44 estport e
i B0 O . ............. %" : Westpoﬂ Cathlamet
= ] > ] e0ef.. ........................ @ ..........
3 01 L ; : ®— |iwaco
0] Naselle : 01 : @
EX o : : La Conner
= A Chinook : ;
% Less engaged : -4 - Less engaged
Demographics, personal 3 Less vulnerable - More vulnerable
characteristios and disruption 0 42 3 4 0o 2 46
Commercial fishing per capita engagement (2022) Recreational fishing per capita engagement (2022)
Landings, revenues, permits, processing Guide and charter permits,

marinas, recreational retail shops

Polygons group the five highest-scoring communities for fishing per capita
engagement (previously referred to as ‘reliance’)

Dotted lines indicate 1 s.d. above the means for all communities
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Tokeland, WA and Westport, WA had high
commercial per capita engagement and high
social vulnerability

Multiple communities with relatively high
recreational engagement also had relatively
high social vulnerability

Westport, WA, Winchester Bay, OR and
Garibaldi, OR were among the most reliant on
both commercial and recreational fishing

See ESR for changes in social vulnerability
between 2021 and 2022 (Appendix P)

Social vulnerability index (2022)
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Commercial fishing per capita engagement (2022)

Fishing community social vulnerability is higher in Washington and Oregon

Recreational
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Garibaldi Cloverdale
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0 2 4 6 8

Recreational fishing per capita engagement (2022)

Polygons group the five highest-scoring communities for fishing per capita
engagement (previously referred to as ‘reliance’)

Dotted lines indicate 1 s.d. above the means for all communities
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Multiple California communities reliant on
both commercial and recreational fishing

e Fishing per capita engagement lower in CA
compared to OR and WA

e Bethel Island, CA had high recreational per
capita engagement and high social
vulnerability

e Crescent City, Fort Bragg, Trinidad, Bodega
Bay and Avalon were among the most reliant
on both commercial and recreational fishing

Social vulnerability index (2022)

e See ESR for changes in social vulnerability
over time (Appendix P)
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Declines in fishery diversification, increasing risk for vessel owners

Greater diversification of fishing portfolios may increase
average revenue and reduce yearly revenue variability;
possibly greater resilience to shocks

e 1In 2023, CA, OR, WA fleets saw decreases in how
revenue is spread across species groups

Fishery revenue diversification

w
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= 2023 CA>$5K = 2023 OR>$5K = 2023 WA>$5K
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o
1

Avg Shannon Index
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CA (11%)
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=> Port-level and temporal diversification (Appendix Q)
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Reduction in number of fisheries and less connectivity between fisheries

Greater diversification of fishing portfolios may increase Fisheries Participation Networks document changes in the number of
average revenue and reduce yearly revenue variability; fisheries and connectivity between fisheries in |0-PAC port groups
possibly greater resilience to shocks

e Multiple ports in OR and CA experienced declines in both, which

o In 2023, CA, OR, WA fleets saw decreases in how can reduce their resilience to shocks (Appendix S)
revenue is spread across species groups Non-DTS Tuna
groundfish .. - * Tillamook
groundfismo) Crab 9 15
. i e s " Crab S 10 N
Fishery revenue diversification > 5 °
3.5 =
x 2023 CA>$5K = 2023 OR>$5K = 2023 WA>$5K = X R e S Ra R R R n e
E Si0e ‘ 2005 2015 2025
c Shellfish
o
S 254
_cCU Prawns/shrimp
Non-DTS i ]
Cg) 20 groundfish Tuna 2 15 Morro Bay, CA
> groundfishy, = N
Z OR (15%) : « Crab 210
1.51 WA (6%) L 5 °
CA(ll%) w)l CAhaIibUtl § O llllll'lllllll!lll!lll
1980 1990 2000 2010 2020 o Ccroaker 2005 2015 2025
Year (38) Squid
Other Squid
=> Port-level and temporal diversification (Appendix Q) DTS = Dover sole, thornyhead, and sablefish complex
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utlooks for 2025
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Outlooks for 2025

— Oceanic Nino Index (degree_C)

2 / El Nifio — Pacific Decadal Oscillation Index (Normalized)
— North Pacific Gyre Oscillation Index (Normalized)

1 |
0

Neutral PDO “‘Neutral” -> La Nina?

~ou!

-1
-2\

Cooler Coast

© 0ct 2023 Jan 2024 Apr 2024 Jul 2024 Oct 2024 Jan 2025
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Outlooks for 2025

Official NOAA CPC ENSO Probabilities (issued February 2025)

100 based on -0.5°/4+0.5°C thresholds in ERSSTv5 Nino-3.4 index

I La Nina
90 - [ Neutral

[ El Nino
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Figure 7. Official ENSO probabilities for the Nifio 3.4 sea surface temperature index (5°N-5°S,
120°W-170°W). Figure updated 13 February 2025.
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Outlooks for 2025

Seasonal
(3-Month)
Drought Outlook
for March 1-
May 31

Source: Climate
prediction center:
Drought.gov
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MHW most recent condition
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MHW forecast

Apr 2025 Forecast Jul 2025 Forecast Oct 2025 Forecast
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JSCOPE modeling forecast (Siedlecki and Kaplan)

Jan-Feb Mar-Apr May-jun Jul-Aug

e 10-meter integrated
chlorophyll will be

’ slightly /ower than
11 climatology in spring and
summer
10
e 50% uncertainty by
1 -1 summer due to unknown

variability in wind forcing

126 -124 -126 -124 -126 -124 -126 -124
http://www.nanoos.org/products/j-scope/forecasts.php
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JSCOPE modeling forecast (Siedlecki and Kaplan)

e Bottom oxygen lower over
both the Washington and
Oregon shelves.

e Hypoxia is forecasted
earlier (in late May, early
June)

Bottom Oxygen (mg/l)

e High uncertainty in late
summer surrounding this
forecast throughout the
region.

http://www.nanoos.org/products/j-scope/forecasts.php
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Conclusions

El Nino had some impacts, but muted compared to past events:

o Delayed productivity compensated by strong, consistent upwelling
e HABs -> some delays and closures in fisheries

e Bird and marine mammal impacts

Incoming Brown Pelicans in care for starvation. Photo: Ariana
Gastelum - International Bird Rescue

Alexandrium catenella,
courtesy of W. Gurske
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Conclusions

The CCE quickly rebounded after El niino

e Diverse and abundant forage base for predators

e Some species did better than we would have expected
o Krill size and abundance rebounded
o Improved habitat and positive outlooks for some salmon
e Some species on the rise
o Abundant YOY rockfish, YOY anchovy and YOY Pacific hake last few years

o Crab landings and revenue are high
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Conclusions

Some indicators raise concern: /

e MHWs -> large but offshore, sometimes reach coast
o whale entanglements, seabird mortalities
e Declines of fishery landings, CA salmon fishery closures

e Social vulnerability higher in OR and WA than CA

e Reduction in number of fisheries that vessels participate Photo credit: Susan Chambers
in, less connectivity between fisheries in |0-PAC ports
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Conclusions

Outlooks for 2025

e Drought lessening (Except Southwest)
e MHW likely to remain in the offshore region
o coastal impacts harder to predict

e Headed into “neutral” ENSO conditions

e Model forecasts suggest lower productivity (and O,) but are

relatively uncertain (~ENSO neutral)
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On the horizon

The CCIEA team continually seeks new ways to support L0 SR
climate-ready and ecosystem-based decision making. u 50\4
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Some new ESR-related activities under development include:

e Information on species distributions and abundance derived

from eDNA data -t | I:O
0.1
e Short reports of ESR indicators tailored to specific stocks (or ety |
FMPs) to support risk table development and updates . \ ’i
o Inclusion of fishermen ‘on the water’ observations in the ESR 38N L, e . |

in partnership with states agencies and Sea Grant (e.g.
Fishermen and Scientists Roundtables)
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Guri et al. In prep.
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Thank you

NOAA - California Current IEA team

Core Team: Andrew Leising, Mary Hunsicker, Greg Williams, Nick Tolimieri,
Amanda Phillips, Lynn Dewitt, Chris Dailey, Isaac Schroeder, and Chris Harvey

Full List of Contributors (it takes a village)

Kelly Andrews, Toby Auth, Tracie Barry, Jack Barth, Kirby Bartlett, Eric Bjorkstedt, Steven Bograd, Anna Bolm, Jerry Borchert, Brian
Burke, Megan Cimino, Kelly Corbett, Jeff Cowen, Elizabeth Daly, Lynn deWitt, Meredith Elliott, Blake Feist, Jerome Fiechter, John Field,
Jennifer Fisher, Zachary Forster, Chris Free, Matt George, Thomas Good, Christina Grant, Correigh Greene, Chris Harvey, Elliott Hazen,
Daniel Holland, Ali Hossain, Matthew Hunter, Lila Is¢, Kym Jacobson, Michael Jacox, Jaime Jahncke, Mike Johns, Christy Juhasz, Isaac
Kaplan, Stephen Kasperski, William Kennerly, Su Kim, Dan Lawson, Connor Lewis-Smith, Kirsten Lindquist, Jackie Lyndsay, Nate
Mantua, Sharon Melin, Monique Messie, Rebecca Miller, Stephanie Moore, Cheryl Morgan, Barbara Muhling, Stuart Munsch, Shannon
Murphy, Karma Norman, Rachael Orben, Julia Parrish, Scott Pearson, Stephen Pierce, Antonella Preti, Josiah Renfree, Travis Richards,
Roxanne Robertson, Tanya Rogers, Jan Roletto, Dan Rudnick, Lauren Saez, Keith Sakuma, Jameal Samhouri, Jarrod Santora, Isaac
Schroeder, Kayleigh Somers, Beckye Stanton, Kevin Stierhoff, William Sydeman, Andrew Thompson, Sarah Ann Thompson, Duy Truong,
John Wallace, Amanda Warlick, Peter Warzybok, Brian Wells, Curt Whitmire, Jen Zamon, Samantha Zeman, Vanessa Zubkousky-White,

Juan Zwolinski



NN NS\

Y

WY

&«




Total whales Humpback whale

60 60
40 40
20 20
0 0
lllll'lllllllllIllllllllllllllllllll
1995 2005 2015 2025 1995 2005 2015 2025
15 Gray whale 2 Killer whale
10 AA —>
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1
5 vl o
\4 \
0 0
1995 2005 2015 2025 1995 2005 2015 2025

Figure 3.15: Numbers of reported entanglements for selected species (alive
and dead) in fishing gear along the West Coast from 2000 - 2024. No killer
whale entanglements have been associated with the endangered Southern
Resident population. 2024 data are preliminary. I o Y NOAA
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Duration vs Max Area, N =224
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Figure 3.12: Diets of albacore tuna, swordfish, and bluefin tuna sampled from
commercial and recreational fisheries in the CCE, 2008 - 2023. Data are
proportional contributions of four key prey classes. Lines, colors, and symbols
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