2022 Plenary Session

At the 39" Annual Salmonid Rstoration Conference held
in Santa Cruz, California from April 19 — 22, 2022.




Keynote Speakers

Slide 3 - Salmon Fishing, More than a Sport: How Salmon are Vital to Native
American Culture, Health, and Prosperity, , Native Scholar, Stanford
University

Slide 32 - Adapting to Increasing Drought Intensity: Recommendations for Reform
in Policies and Practice, , Ph.D., Senior Fellow, Public Policy Institute of
California

Slide 55 - Answering the Question Most of Us are Afraid to Ask in Southern Salmon
Restoration: Why Bother?, ,Ph.D., NOAA Fisheries Northeast Fisheries
Science Center

Slide 98 - Protecting and Restoring California's Ocean Ecosystems,
, Chief Conservation and Science Officer, Monterey Bay Aquarium


https://www.brookmthompson.com/
https://www.ppic.org/person/jeffrey-mount/
https://www.fisheries.noaa.gov/contact/sean-hayes-phd
https://www.montereybayaquarium.org/newsroom/staff-bios/margaret-spring
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Yurok Tribe: Klamath River salmon stock conditions dire,
fishery canceled for 5th time

The Yurok Tribe is suffering significant economic damage on top of the
extreme cultural and social impacts of failing fish runs,” Vice Chairman...

Apr 16, 2021

CAUTION
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BLUE GREEN ALGAE IS PRESENT IN THE KLAMATH RIVER
(posted 07/10/2020 & 8/28/2020)

1. Avoid swimming or wading in areas when the water

has a strong bright green color or where algae mats are present.

2. Keep pets, especially dogs out of strong bright green water.

Do not allow them to drink river water or lick algae from their fur.

3. Swimmers should shower & rinse pets with tap water after swimming.
4, Fish may be eaten after removing guts & liver- rinse fillets in tap water.

5. Do not drink or cook with river water.

Blue green algae in the river during the summer & fall may result in dangerous buildup of toxins in the water.

ACTIVITIES NEAR THE WATER SUCH AS FISHING, CAMPING & HIKING ARE SAFE.
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Dams and diversions play a major role in chinook infectious
disease rates.

Cuts off salmon habitat.

Warm stagnate water behind the dam is a breeding ground
for disease and parasites.

Increases water temperature.

Relies on hatcheries for population replacement, which
may compete with wild salmon and spread disease.
Contributes to adult fish kills like in 2002 (There are
regular juvenile fish kills).

Production of toxic blue-green algae.

Impact to health, culture, and livelihood of tribes and

people on the Klamath.



~9,000» e 2022
BCE . . .
“That a war of extermination will continue to

be waged between the races until the Indian
race becomes extinct must be expected”
- Peter Burnett, 1851 CA’s first Gov

Death of .
CA Gold 100:000  Yurok C'\Aats“l'e
Rush~ Indians  Contact Ve Dams
. . Trade
—8 ——— —
1849 First two 1851 18501870 1911
months*

*20 yeal‘S 80% ki"edCaIifornia’s Little-Known Genocide:, 2020, Erin Blakemore, https://www.history.com/news/californias-little-known-genocide
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1851 | 1919 | 1940. | 1962 | 1978 ] 2002 ] 2024

1903 ] 1924 ] 1962 ] 1970s | 1995 | 2018


Presenter
Presentation Notes
-145
1851 Approx. First Contact
1903 First Dam on Klamath River
1919 My Grandfather Born
1924 First Natives got the Right to Vote
1940s Illegal for Natives to Fish
1962 Last Dam Built
1962 Dad Born
1970s Fish Wars, Allowed to Fish Again
1978 Right to Religious Freedom
1995 My Birth
2002 Fish Kill
2018 – 2020 Caught No Fish
2024 Dam Removal?
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Tradtional Today

ails about, Karuk Tribe Details: The Effects of Altered Diet on the Health of the Karuk People, 2005



Native Health

“Creating an Indigenous Maori-centred model of relational health: A literature review of Maori models of health”, Denise Wilson, 2021.



Pl_ll\r((f\lliﬁi_s disease Natlve Health

Less Stress
Endorphins
Longer life

COMMUNITY ie.Eating Salmon &

Belonging exercise from fishing

Support
Purpose

l.e.Fishing together LAND

3o-
& ()
= CULTURAL
WATER Sense of Purpose

Self-esteem
Community Building
MENTAL i.e.First Salmon Ceremony
Better physicalhealth
Improved Mood
Better Relationships
le.participating in ceremony
with commun Ity www.opexgyms.com/blog/mental-health-benefits-of-exercise
https://www.webmd.com/balance/how-spirituality-affects-mental-health
www.nami.org/Blogs/NAMI-Blog/November-2019/The-Importance-of-Community-and-Mental-Health
www.womenheart.org/wp-content/uploads/2019/04/Minorities_Native-American-Women-Heart-Disease-Brochure-FINAL.pdf




PHYSICAL
Prevents disease
Less Stress
Endorphins
Longer life
ie.Eating Salmon &
exercise from fishing

COMMUNITY

Belonging
Support
Purpose

l.e.Fishing together LAND

8 ()
WATER

CULTURAL

Sense of Purpose
Self-esteem
Community Building

MENTAL i.e.First Salmon Ceremony

Better physicalhealth

Improved Mood

Better Relationships
l.e.participating in ceremony
with com munity

42.3% of Al/AN adults are obese.

26.2% of the Al/AN population
have high blood pressure.

Al/AN women have a higher percentage of
¥ " [rsmoking-related deaths from heart disease than
22 Caucasian women. 22% of Al/AN women
" smoke, a rate higher than any racial or ethnic
group, increasing their risk for heart disease.

".L Al/AN adults are 2.4x MORE LIKELY than
% Caucasian adults to be diagnosed with diabetes.

51.6% of AI/AN aduits do not meet the 2008
Federal Physical Activity Guidelines.*

[E] north Coast Journal
Yurok Tribe Declares Emergency After Rash of Suicides

The Yurok Tribe has declared a state of emergency after seven young tribal
members took their own lives over an 18-month span.

Jan 24, 2015

[E] north Coast Journal
Mental Health 'Tsunami' Looms: Can California Prevent a ...

Within 18 months, the Yurok fribe tallied seven suicides in the Weitchpec area.
The tribe declared a state of emergency and began applying...

Sep 30, 2020






LOSS OF SALMON; LOSS OF LIFE
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Y Mental,emotional, culturaland = 72.44%ofrespondentsrarely = 44.91%ofhouseholds said they
| spiritual health benefits of or never had the accessto got food from hunting, fishing, or

. traditional foods. Native food. gathering.
Details about, Karuk Tribe Details: The Effects of Altered Diet on the Health of the Karuk People, 2005 & Klamath Basin Food System Assessment, 2016

Heart Disease 40%above US
Avg

Diabetes 21% above US Avg




VULRANABLE TO CLIMATE CHANGE

Indigenous peoples are disproportionately affected by the effects of climate change.
Approx.370 million people who are indigenous(~5%world’s pop).

“Indigenous peoples and climate change”, International Labour Office, Geneva, 2017.

DEFORESTATION SEA LEVEL RISE

Indigenous Peoples and 27 million people in nearly
local communities 2,000 communities in 87

countries.Isn’t a part of the
world where native
coastal people don't live.

“Indigenous peoples of the world’'s coastlines are losing their fisheries — and their way of life”, Darryl Fears, 2016.

71

- manage at least 24%

“Indigenous Peoples Must be Central to Tackling the Climate Crisis”, SDG Knowledge Hub, 2021

BIODIVERSITY % AGRICULTURE
- Loss of food sources and
Indigenous peoples N _
protect 80%of the Earth’s economic support.
b io d ive rs |ty “The effects of climate change on indigenous peoples”, United Nations, Department of Economic and Social Affairs

“Indigenous peoples defend Earth's biodiversity—but they're in danger”, Gleb Raygorodetsky, 2018.



ABZlOB awpw. assembly.ca.gov
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AB -2108 Water policy: environmental
justice: disadvantaged and tribal
community representation
“This bill would require that one of the
persons appointed by the Governor to the
state board be qualified in the field of water
supply and water quality relating to
disadvantaged or tribal communities and
not be the same member as the member
appointed who is qualified in the field of
water supply and water quality relating to
) e irrigated agriculture. The bill would also
s o require that at least one person appointed
to each regional board have specialized
- experience to represent  disadvantaged
L — tribal communities.”




The effects of pollution do not stop

at state lines,borders,or
generations.We are alldownriver
people at some point,and we,as a
voice forthe land, must prevent
harm at its source.



THANK YOU

[®] WEBSITE: BROOKMTHOMPSON.COM

INSTAGRAM: BROOK_M_THOMPSON




www.nami.org/Blogs/NAMI-Blog/November-2019/The-Importance-of-Community-and-Mental-H !-1

Why Is Community Important To Mental Health?

‘We're social beings, and we are not meant to live in isolation. Community is critical for us to thrive,
especially for samecne with mental illness who is already experiencing the commeon symptoms of
loneliness and isolation.

(e
|42.3%|! of Al/AN adults are obese.

Community provides many elements that are critical to mental health, but here are three of the most
beneficial aspects.

26.2% of the Al/AN population

Belonging have high blood pressure.

If you've ever felt like you don't fit in, you know it can be a lonely experience. Community provides a
sense of belonging — a group you identify as being a part of. This is different than cenforming to be in a
group. A true sense of belonging includes the ability for you te feel you are a part of the community as
your true self. There is not anything you have to change to be a part of the community, but instead, you
are embraced and appreciated for your unique qualities

= IMPROVED M
Al/AN women have a higher percentage of ":.,",:'E“;s” AND MEMTAL

smoking-related deaths from heart disease than GLARITY
Caucasian women. 22% of Al/AN women MENTAL HEALTH BENEEITS

smoke, a rate higher than any racial or ethnic OF EXERCISE

group, increasing their risk for heart disease.

Support

Who do you turn to when you need something? Having people you can call en when you need to talk o
need help with something can help you through difficult situations that might feel insurmountable alone.
Knowing there are people who support you can help you feel cared for and safe, and can benefit your
outlock on life.

INCREASED

MOTIVATION,

AI/AN adults are 2.4x MORE LIKELY than FLEARNING
Caucasian adults to be diagnosed with diabetes.

Purpose

In community, people fill different roles. Perhaps you're the friend who enjoys cooking and can be
counted on to bring a hot meal over when someone is going through something. Or you're the friend
who others know they can call when they need to talk about their struggles. These roles can give you a
sense of purpose through bettering other people’s lives. Having purpese, and helping others, helps give
meaning to life

www.opexgyms.com/blog/mental-health-benefits-of-

51.6% of Al/AN adults do not meet the 2008
Federal Physical Activity Guidelines.*

Positive impacts of spirituality. There are several ways that spirituality can support your mental [] North Coast Journal
health: Yurok Tribe Declares Emergency After Rash of Suicides
The Yurok Tribe has declared a state of emergency after seven young tribal
* You may feel a higher sense of purpose, peace, hope, and meaning. members took their own lives over an 18-month span.
Jan 24, 2016

* You may experience better confidence, self-esteem, and self-control.

e [t can help you make sense of your experiences in life. ] North Coast Joumal

e When unwell, it can help you feel inner strength and result in faster recovery. Mental Health "Tsunami' Looms: Can California Preventa ...

Within 18 months, the Yurok tribe tallied seven suicides in the Weitchpec area.

* Thoseina Spll‘ltual Commun'ty may have more support. The tribe declared a state of emergency and began applying..

* You may work at better relationships with yourself and others. i

https://www.webmd.com/balance/how-spirituality-affects-mental-health www.womenheart.org/wp-content/uploads/2019/04/Minorities_Native-American-Women-Heart-Disease-Brochure-FINAL. pdf
“Creating an Indigenous Maori-centred model of relational health: A literature review of Maori models of health”, Denise Wilson, 2021.



Adapting to
Increasing
Drought Intensity

Recommendations for Reform in Policy
and Practice

Jeffrey Mount, PPIC Senior Fellow and
UC Davis Emeritus Professor




A Talk Stolen in its Entirety from the Work of Others

= Biologists/Ecologists = Hydrologists/Climatologists = Engineers

— Ted Grantham — Mike Dettinger — Jay Lund
— Letitia Grenier — Daniel Swain — Greg Gartrell
— Eric Stein — Sarah Null — Alvar Escriba-Bou
— Josh Viers — HB Zeff — Bill Fleenor
- Jim Cloern. — Sarah Yarnell - Legal/Policy Experts
- Frank Davis = Economists — Brian Gray
- Mérk Schvyartz — Ellen Hanak — Buzz Thompson
~ Alison Whipple — Richard Howitt — Jennifer Harder
- Nate Seavey — Josue Medellin-Azuara — Leon Szeptycki
— Anna Sturrock :
— Yusuke Kuwayama — Karrigan Bork

— Carson Jeffres
— Rob Lusardi _ _ _

o With apologies to those of you not listed here. If we
— Caitrin Chappelle talked, | stole from you.
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Reminder: Western US iIs drier, with more variable
precipitation—California is most variable

Average annual runoff (land area)
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Rainfall Variability
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Courtesy Mike Dettinger



This Drought is Part of an Unfortunate Pattern

Precipitation Anomaly since Oct 2019, as of 1 Apr 2022
(normal = 1981-2010)

B Above-average precipitation
M Below-average precipitation
Statewide drought
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Source: Climate Tracker, Western Regional Climate Center
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We are in the Era of the Hot Drought
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o
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B Above-average precipitation
B Below-average precipitation
Statewide drought

s)

e
I - -
W o o o W

AN - '|'|| N '||‘|I‘|||||| ‘.Il,,lll J !

T T T T T T T T T T T T T y 1
1950 1960 1970 1980 1990 2000 2010 2020

recipitation (inch

0.-10

i
3
|

=Y
|

B Above-average temperature
B Below-average temperature
Statewide drought

N W

—_"“-e

Temperature (°F)

[
e

'2 T J T g T T I J T 7 T 1
1950 1960 1970 1980 1990 2000 2010 2020

Source: Climate Tracker, Western Regional Climate Center 1980-2001 baseline

3 PPIC



The Big Change: Evaporative Demand

Evaporative Demand WY 2021
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The Big Change: Evaporative Demand

Evaporative Demand WY 2021
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RUSSIAN R NR HEALDSBURG CA
Historical monthly flow ranges (1980-2020)

with rolling 14-day average observed flow
2019-10-01 to 2022-04-01
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RUSSIAN R NR HEALDSBURG CA
Natural modeled monthly flow ranges (1980-2015)

with rolling 14-day average flow
2019-10-01 to 2022-04-01
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Your Challenge: Managing Bad Things During
Increasing Drought Intensity

Declining water quan

Lower flows

Wetland contraction
Habitat loss

Higher temperatures
Higher contaminant conc.
Lower dissolved oxygen

Higher metabolic costs
Increased competition
Reduced food supplies

Higher susceptibility to
and prevalence of disease

cruitment failure and mortality

See Ted Grantham’s Talk This Afternoon on

Ecological Drought Indicators

N7
s pPpIC

Lower fithess & survival
Loss of reproductive cues

Reduced (access to)
habitat required for
reproduction

Changes in assemblages

Population declines

Shifts in community
composition

Range contractions

Local and regional
extinction

10
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A Systemic Problem: the Environment is a
Constraint, not a Priority

The Problem = The 2016 WIIN Act directs that the

= The environmental constraints biological opinions governing project

= Reflected in flow and water quality

operations must '"provide the
standards P p

. . maximum quantity of water
= Narrow focus on listed species, not

ecosystems supplies practicable” to CVP and SWP

= Thresholds in regulation produce

bizarre changes in conditions and are .
difficult to Cr?ange addijtional harm to the protected

contractors “without causing

A manage to the edge mentality species.

PPRIC 11



CVP and SWP North of Delta (Water Year 2021)
Monthly reservoir storage, inflow and releases

N7
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Temperature
Plan approved
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SOURCE: California Department of Water Resources.
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Making the Environment a Priority/Partner

The Problem
= The environmental constraints

= Reflected in flow and water quality
standards

= Narrow focus on listed species, not
ecosystems Q

= Thresholds in regulation produce
bizarre changes in conditions and are
difficult to change

= Manage to the edge mentality

PPRIC

A Policy Response

Ecosystem-based management makes
the environment a partner

Assets for the environment, flexibly
managed, best chance of success

Commitment to efficiency of use
builds trust

Plans and priorities to provide a
transparent roadmap

Use of agreements and existing laws

to provide assurances

13



1. An alternative path: Ecosystem-based
management instead of ESA-based management

= Manages for ecosystem
condition rather than listed
species

= |Integrates human uses and
emphasizes multiple benefits

= Produces greater net benefits
and reduces water conflict

South Fork Eel River. Source: Ted Grantham

| 14
3 PPIC 14



2. Partners need assets to bring to the table

= Ecosystem Water Budgets (EWB)

— A defined quantity of water in a watershed that can be flexibly
managed like a priority water right in order to meet ecosystem goals

| 15
3¢ PPIC 15
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Ecosystem water should be flexibly managed

= Integrate into the water rights
system within a watershed

= Create a management structure
with ecosystem trustees

= Grant management flexibility,
including trading and storage

= |mprove certainty over allocation
by fixing budget and term

PPIC

Water Demands

100

% of
Annual
Budget

Inflow

=]

Flood storage (Dec — Apr)

+— Dead storage

Water Year Inflow l Projected Inflow



Presenter
Presentation Notes
�
Define the EWB as an integrated component of the water rights system within the watershed. This means identifying the purposes and places of use of water assigned to the budget, determining the quantity and timing of that water, and defining the EWB’s relative priority within the water rights system. A robust accounting system is also essential to achieve this. 
Create a management structure for the EWBs. A key question will be whether the EWB should be administered under the auspices of an existing entity (e.g., a local water agency, the State Water Board, or CDFW) or managed by new independent ecosystem trustees with the same rights and prerogatives of other water-right holders. The board’s role in supervising the creation and management of the EWBs is also an essential issue. 
Grant the EWB management flexibility. Tools such as trading and storage would enable the EWB manager to use the ecosystem water most efficiently—both for the benefit of fish and wildlife and for other water users within the system. 
Improve certainty in the allocation and management of ecosystem water. The parties will need to agree on the appropriate term of the EWB and on ways of accounting for hydrologic, scientific, and regulatory changes that could affect ecosystem water management during the term of the EWB 



3. Partners Make Efficient Use of their Assets:
Functional Flows/Flow Shaping

Flood pulse e

release

augmentation A
Uncaptured % Spring snowmelt
flow — recession

Fall &
temperature
control

Water for

downstream
diversions and
system water

Fall initiation
release

SUMMER

SPRING

WINTER

Yellow area = natural flow regime; blue areas = water for downstream diversions and system water; gray area = uncaptured flows; hatched red areas = EWB.

3 PPIC 17



Efficiency of use requires pairing of functional flows
with structural habitat

Photo: DWR Photo: Josh Viers

: 18
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Presenter
Presentation Notes
It’s important to note that in order to support the functions that these flows provide, physical habitat conditions must also be considered. This includes the river channel, banks and floodplains that interact with flowing water to create and sustain suitable habitat for aquatic species. For example, high flows confined between levees, shown on the left, won’t support the beneficial floodplain functions that you see on the right.

The functional flows approach emphasizes the importance of suitable physical habitat and recognizes that, to fully realize the benefits of environmental water allocations, physical habitat improvements will often be needed.


4. Partners have a plan an

= Planning and plans matter

= Few comprehensive, ecosystem-
based watershed plans out there

= And a profound unwillingness to set
priorities
= The Australian model: Annual
Environmental Watering Plans
— Vetted with users in advance
— Decision tree released in the fall
Managed by a trustee
— Linked to structural habitat

AL
s¢ PPIC

d set priorities

R tion A ator Flow R dati
To: Don Portz, Chad Moore, Emily Thomas, Don Portz
cc: Michael lackson, Rufina Gonzalez, Doug Obegi, Steve Ottemoeller, lan Buck-Macleod,
TAC
Date: Hovernber 15, 2021
From: Tom Johnson, Restoration Administratos
Subject: Revised Recommendation for 2021 Restoration Flows
The following is 3 Flow Roc by the (RA) for the

remainder of the 2021 Restoration Year Flows pursuant to the Restoration Flow Guidelines [RFG) Ver. 2.1,
as amended, and Exhibit B of the Settlement.

Background

The SIRRP has issued a Final 2021 Restoration Allocation (Allocation) dated June 25, 2021, which
designates 2021 as a Critical-High Water Year Type with an Unimgpaired inflow hybrid forecast of 529 TaF
and provides an allocation of Restoration Flows of 70.919 thousand acre-feet (TAF) as measured at
Gravelly Ford (GRF). The Allocation also spedified certain contractual and operational constraints on
fesstoration Flow releases for 2021

The current approved Restoration Flow Recommendation is dated June 3, 2021, and included several key
elements:

1. There have been no Restoration Flows released since Juna 4, 2021, in order to conserve water
and the Millerton Reservoir cold water pood. This has resutted in a disconnection of the San
Joaquin River, with Reach 24, Reach 44, and middle Eastside Bypass having no Restoration Flows
since June.

2. Restoration Flows were scheduled 10 resume on September 10, 2021, with flow magnitude and
volumes sufficient to reconniect the river quickly. However, Restoration Flows have been
postponed to a later date 1o presenve cold water pool and protect spavning/incubating spring
run Chinook salmaon.

s of Movember 1, 23,639 AF of Restoration Flows have been released. As of November 1, the remaining
Restoration Flow and URF Exchange water for 2021 totals approximately 57,878 AF. Since early Octobes,
an Ad Hot Flow Recommendation placed a minimum redease “floor” of 230 ofs for Friant Dam in the event
that riparian holding contract demand dropped below 230 cfs (needed 1o keep at least 5 ofs 3 GRF). On
October &, holding contract demand drapped below 230 cfs, and small amounts of Restoration Flows
excoeding 5 ofs at GRF began 1o occus

Key drivers for Restosation Flow Recommendations are keeping the San Joaguin River connected and
flowing throughout the Restoration Area and ensuring appropriate flow and water temperature for key
spring-run Chinook Salman life stages in the Restoration Area. Because 2021 was 3 Critical-High water
year type, there was insufficient water to meet both objectives, thus the recommended cessation of
Restoration Flows on June 1. Going forward, objectives will be to continue to manage flows and water

AA Restoration How Recommendation Page 1
November 15, 2021
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5. A partner trusts but verifies, using existing laws

and policies

= Establish Sustainable Watershed
Management Plans using
— Water Quality Control Plans
— Habitat Conservation Plans

— Natural Communities Conservation
Plans

= Negotiated, comprehensive
agreements best with a regulatory
backstop

= Although doable with existing laws,
legislation would help (SWMA?).

PPIC

T

Non-HCP/NCCP Case Studies
, Central Valley wildlife refuges
(federal, state and private)

______ g_-. Lower Yuba River Accord
------------------------ Central Valley Flood Protection Plan

“====s===a. -----------# Putah Creek Restoration Program
———————— o= r -----=--# Delta Plan
Q ------- Mono Basin Restoration Program
e Upper Tuolumne River Restoration Project
- ; e -~ » San Joaquin River Restoration Program

| HCPINCCP Case Studies |
‘- - Green Diamond Aguatic HCP |

Kern Water Bank Authority HCP/NCCP #-~
Upper Santa Ana River HCP

Lower Colorado River Multi-species _ ]

Conservation Program{HCP] i =N %

12 Programs worth looking at closely
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Summary: what’s it going to take?

Half the fish at high risk of extinction in this

B Anadromous fishes (9 species)

B Resident fishes (9 species)

= 2) Ecosystem water budgets and
trustees to manage them

= 3) Functional flows paired with
structural habitat

= 4) Plans with priorities

= 5) Use of existing laws (although
legislation would help)

= And the SRF helping build a T
better bridge between science e
and policy

Source: Hanak et al. (2015)
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About these slides

These slides were created to accompany a presentation. They do
not include full documentation of sources, data samples, methods,
and interpretations. To avoid misinterpretations, please contact:

Jeff Mount (mount@ppic.org, 415-291-4476)

Thank you for your interest in this work.

% PPIC
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Southern Salmon Restoration
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Salmon Abundance Past and Present
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Drivers- The 4 H’'s

| Hatcheries — 1994-Present >‘
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Drivers- The 4 H's + 3 Climate H’s

High Seas
1990 regime
shift

| Hatcheries — 1994-Present > ‘
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Traditional Indigenous

management systems
Decision-making

Figure 2. A comparison of Indigenous and contemporary fishery management systems

Contemporary

management systems

o
| £
E:I Federal policy
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Hereditary leadership £ § Science & technical staff
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Communal, in-river fisheries ]
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e, e, .
Distinct runs Mixed stock
Mixed-stock harvest risks
Low _ .
Species have distinct run and spawn timing and habitat Populations overlapping in space and time
Catch stability
Fishers depend on trade or family networks when runs fail tfolio effects de ility in mixed-stock fish
Local governance
Low
isheri i by local | Fishing communities have limited infl on policy or
Fishery selectivity
Low

Salmon are selectively harvested
Social-ecological resilience

Relatively stable harvest of salmon for > 5,000 years

Most fishing gears are non-selective

Low

Contributed to collapse of fisheries in <200 years

BioScience, Volume 71, Issue 2, February 2021, Pages 186—204, https://doi.org/10.1093/biosci/biaal44

The content of this slide may be subject to copyright: please see the slide notes for details.
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Evolutionary Stable Strategy /State

An evolutionarily stable strategy (ESS) is a strategy (or set of strategies) that
is impermeable when adopted by a population in adaptation to a specific
environment, that is to say it cannot be displaced by an alternative strategy (or
set of strategies) which may be novel or initially rare.

Evolutionarily stable state (convergent stability) occurs when that
population’'s "genetic composition is restored by selection after a disturbance,
provided the disturbance is not too large" ! This population as a whole can be
either monomorphic or polymorphic.tt

Maynard Smith, J.. ( 1972, 1973,1982)


https://en.wikipedia.org/wiki/Strategy_(game_theory)
https://en.wikipedia.org/wiki/Population_genetics
https://en.wikipedia.org/wiki/Evolutionarily_stable_state#cite_note-:0-1
https://en.wikipedia.org/wiki/Polymorphism_(biology)
https://en.wikipedia.org/wiki/Evolutionarily_stable_state#cite_note-:0-1

Laurentide
Ice Sheet

Cordilleran
Ice Sheet

SEWEIRY EV A

Sea level >120m lower
e Steep shoreline- no
estuaries!!

Dolby, G. A. et al. 2016. Sea-level driven glacial-age refugia and post-glacial mixing on
subtropical coasts, a palaeohabitat and genetic study. Proc. R. Soc.B 283:20161571.
Gautney, J. R. 2018. New world paleoenvironments during the Last Glacial Maximum:
Implications for habitable land area and human dispersal. Journal of Archaeological
Science: Reports 19:166-176.
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ESS and Salmon timelines

E | .
o 5,000 BCE ago- begin modern habitat types
2 o 1600 CE first European settlement of NA salmon habitat
~6,000 yrs life history evolution on ‘stable’ landscape
0 -
gy 1800’s CE- commence impacts of 4H’s, climate change &
5 Colonial management
£ 100 -
% 50 -
: '
g 4
00 1510 5 0
time (kya)
Ilm | o B .
h Bnne Colonet & %
LA Fumn I%Eﬂj"‘:‘;i“ Dolby, G. A. et al. 2016. Sea-level driven glacial-age refugia and post-glacial mixing on iw; ES?E%

subtropical coasts, a palaeohabitat and genetic study. Proc. R. Soc.B 283:20161571.
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History of recent policy

« 1973 The Endangered Species Act
« 1991 Definition of a species under ESA (Waples)- the DPS/E T

1) Is the population genetically distinct from other conspecific *

2) Does the population OWMMMM

3) Does the population show evidence of unusual or d'l'S'ﬁ'l‘l'Cﬁ"V‘E =
envHerret—

@ . NOAA
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Stationarity vs Ecological Transform'at10n7

Ecological difference

Williams JW, Ordonez A, Svenning J-C. 2021. A unifying framework for studying and managing climate-driven
rates of ecological change. Nature Ecology and Evolution 5: 17-26.
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- Natural Production (N) Figure by Steve Lindley

b: Hatchery Production (H)

c. Fitpess (F)

d: Climate Effect (C)

e: Salmon Abundance (S=C F (N + H))
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Resist-Accept-Direct Framework

Resist

Work to maintain or restore ecosystem composition,
structure, processes, or function on the basis of
historical or acceptable current conditions

T,

To allow ecosystem composition, structure,
processes, or function to change autonomously

Growing Community of Practice
USGS Climate Adaptation Sci. Centers

- Key Papers:
D I re Ct Thompson et al. 2021
Lynch et al. 2021
ACti"e'Y Shape change in ecosystem Jackson et al 2021

Shuurman et al 2022

composition, structure, processes, or
function toward preferred new conditions

ATMOES,,

P FISHERIES

E,
L

yth*‘m 'cz;%
i NOAA


https://afspubs.onlinelibrary.wiley.com/doi/epdf/10.1002/fsh.10506
https://esajournals.onlinelibrary.wiley.com/doi/full/10.1002/fee.2377
https://www.science.org/doi/full/10.1126/science.abj6777
https://www.science.org/doi/full/10.1126/science.abj6777

Framing the issue

Resist Direct

Fish
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Habitat
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Schuurman, G. W., D. N. Cole, A. E. Cravens, S. Covington, S. D. Crausbay, C. H. Hoffman, D. J. Lawrence, D. R. Magness, J. M. Morton, and E. A. J. B.

Nelson. 2022. Navigating ecological transformation: Resist-accept—direct as a path to a new resource management paradigm. BioScience 72:16-29. . - FISHERIES
Photo- M. Bond
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Habitat: Resist
Fish: Resist

i WILDLANDS — no dams
i
= ;\‘k Watershed level
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Tidal Wetland Restoration
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DAM RETAIN
Habitat: Direct
Connect: Fish passage (Fishways,
Rock ramp, Nature-like bypass)
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When the fish no longer has a river? Direct
“Improved”
Population Alternative
Climate-Appropriate
Neighboring Analog Species
DPS
Neighboring Within
MPG DPS/ESU
Neighboring Within
Bil> Major Population
Group
Distinct Individual -
Resist Population Resilient

T

o
TN

- FISHERIES
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Smaller

Pre — European land and water development era

Perirheic

Dominant Wetland Water Source

A few remaining examples.
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Rivers for agriculture and water transport/flood control
- enlarged simplified channels and disconnected floodplains.
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ACCEPT

STAGE ©

Anastomosing
Wet Woodland

Anastomosing
Grassed Wetland

STAGE Vil

Anastomosing
h=hc
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Laterally active
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STAGE VI
Quasi Equilibriwm
h=hc
tamace

&

STAGE Y

Aggradation and Widening
h=he

STAGEI

Sinuous Single thread
h<hc

Y

l h
STAGE

=
\

A
L Degradation

ﬁ‘ h=hi

;’ b me

¥ STAGE IV

Degradation and Widening
he<he

ot
/

Optimize and maintain
drainage and flood control.
Stabilize banks. Remove wood.
Requires continuous
intervention. ACCEPT this
condition and strive to
maintain it.
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DIRECT

early actions aimed at some improvements to serve resources and landowners both, nominal restoration.

Realized that it was progressively less T
feasible to maintain the novel ecosystem Wi Wil S Construct habitat
and its stabilization schemes that maintain m or features in incised
society desired transformation. Resulted in Sl \ channels and flood
DIRECT actions yield small improvements in Pr——— A T Cont_rc,)l Ch?nnels'
habitat, indicated by the small arrows going v % | STAGE I SFab'I'Z.e W't.h rock or
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Today — Go Big or Go Home
with RESIST

Anastomosing Anastomaosing
Wei Woodland Grassed Weiland
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Stage Zero

http://stagezeroriverrestoration.com
http://stagezeroriverrestoration.com/explore.html
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Indigenous values/perspectives and RAD framework?

RAD= shiny new idea in Western Science

®Indigenous Stewardship= millennia of practice

@ NOAA
Schuurman et al 2022 Photo M. Bond ¥ FISHERIES







Writing the manual...
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Quitting is easy- and sets precedent
/ - ‘

You snnunnr PASS!

@, NOAA
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Elwha & Glines Canyon Dams

1992 Removal authorized
2011 Removal begun
2022 Recovery continues

Patience...

...Native communities protested construction in early 1900’s

Credit: Jeff Duda, U.S. Geological Survey, public domain
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Keystone Species?

« What motivates people?

Link, 2002 MEPS 230:1-9
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Leopold \

-to keep every cog and wheel is the first precaution of intelligent tinkering.

Photo- M. Bond ~ FISHERIES
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Science?

Does data even matter?
Many (most?) don'’t believe evidence/data

Nature always loses to economics
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Freshwater

Dams and overpumping
of rivers

Industrial, urban and
agricultural runoff

Drought and other
climate change impacts



Increasing demand driving 5
unsustainable fishing and
aquaculture

Land-based pollution,
including point and
nonpoint source

Climate change
compounding stressors



California

Marine Protected Areas

Greenhouse gas
reductions

Addressing plastic
pollution






@ Monterey Bay Our missio.n s to Inspire
2 | Aquarium conservation of the ocean.




Our Unique Role
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Steelhead kelts migrate mainly on the continental
shelf

e Migrations are highly directed

® Oceanic kelt movements are surface-oriented

® Temperature may limit horizontal and vertical
movements
Californian kelts dive more than Alaskan kelts due to
warmer water temperatures






https://www.youtube.com/watch?v=OYDnqR3KLzQ
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plastic particles m™

Pervasive at all depths
sampled

Plastic Pollution

Found in the bodies of
pelagic red crabs and
larvacean houses

Can be traced to
consumer plastics



SCIENCES - ENGINEERING « MEDICINE

CONSENSUS STUDY REPORT

This study examines the U.S.
role iIn ocean plastic waste.

U.S.production, imports and exports

.« US.waste generation and leakage

 Pathways fortransportto ocean
 Distribution and fates once in ocean
e Vision for tracking and monitoring

e Potential interventions foraddressing the
problem




The distribution
of plastic waste
InN the marine
environment Is
complexand
dynamic.

SCIENCES
ENGINEERING
MEDICINE

The National
Academies of

Credit: Law 2017



CA Plastic Waste

Reduce single-use plastic
at least 25% by 2030

Single-use plastic must

Levy a $0.01 fee per
single-use plastic
package

be reusable, recyclable,
or compostable by 2030



What Can

Communicate your

findings — and why
they matter Provide scientific input on

policies and regulations

Join our Ocean Action
email list:
mbayag.co/oceanaction
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