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Klamath Facts

Located in N CA and So OR
15,679 miles? Watershed Area
Historically

Klamath historically 37 largest salmon
producer on West Coast

Chinook salmon, coho salmon,
steelhead, lamprey, trout,and suckers

Important Tribal, recreational and
commercial fisheries.

Today

coho salmon and suckers ESA-listed

spring Chinook salmon petitioned
(CESA-listed)

Fall-run Chinook salmon fishery
closures

Dams block 420 miles + of habitat
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KLAMATH RIVER BASIN
Land Use / Land Cover Map
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Figure 7.2. Slope of the Klamath River from Upper Klamath Lake to the Pacific Ocean. Note the
gentle slope upstream from the reservairs compared to the slope downstream_ This is
opposite of most watershed settings and is important context for the production of deposits
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Figure 3-7. \View across Lower Klamath National Wildiife Refuge, a remnant of Lower Kiamath Lake.
{Photograph by Charles Palmer, USGS.)



 Salmon wars
* Fish Kill

 Engage at corporate level

« Water quality issues

« Loss of traditional fishing opportunities (upper and lower Basin)

The Klamath River Fish Kill of 2002;
Analysis of Contributing Factors

Yurok Tribal Fisheries Program

February 2004

Final Report

Prepa
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* A conceptual framework was needed to provide consistent
guidance and encourage productive conversations and planning

 An agreed upon desired future condition was required, the re-
establishment of viable and self-sustaining fish populations

 The focus was on, and continues to be on restoring ecological and
physical processes — to retore a connected, dynamic, and resilient
basin for anadromous fish and communities



First —- manage expectations, understand where you are going —
desired future landscape. Focus relentlessly on processes not parts,
dynamic not static, movement and connectivity, tracking change in the
environment and the conditions of the habitat across space and time.
Expectations need to account for both short and long time scales.

S




Resist the temptation to do something just to be able to
assure one’s self and others that “something” was done.

Actions taken need to be consistent with the desired future
condition or at least consistent with an ultimate path or
trajectory towards that future condltlon
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Focus on the desired future condition and lock in on that
outcome.

Assess actions on the measure of “does it get us there”

Not always a straight line, we may sometimes have to tack,
but always focused on where we want to go.




“Tacking” but still aiming for the future, making adjustments or
temporary changes to the path or strategy while still holding onto a
long-term goal or vision.

The process can be seen as a dynamic approach where one is
adapting to current conditions while maintaining a sense of
direction and purpose towards a desired future landscape.




To be viable (i.e., persist) — fish need to be able to track
changes in environment

Individuals (within and between life stages)

Populations
Watersheds
Regions / ESUs

Species




Natural disturbance events that influence

salmonid populations throughout their range

include: . "y s
* fires

* Jandslides

* glaciers

« earthquakes

 volcanic
eruptions

* floods




The California Current System is dynamic

SONF» * &3y AVHRR Composite
; 1 12-16 August 2000
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Cape Blanco

This mid-summer surface 45,,%*'
temperature snapshot 2
shows how complex and

diverse “ocean 40N
conditions” are at any
given time In response to
variable weather, winds,
ocean currents, etc.
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Anthropogenic constraints that can influence the ability of
salmonid populations to track changes in environmental
conditions include:

e barriers

* land management activities
(e.g., timber, agriculture)

* Fire / floods (magnitude,
frequency)

 water withdrawal

U T Williams



VSP Viable Salmonid Populations

Viability of populations are evaluated based on four parameters (VSP
parameters):  abundance

« population growth rate
- spatial structure
* diversity

ESU viability  catastrophic events
* long-term demographic processes
* long-term evolutionary potential

McElhany et al. 2000. Viable salmonid populations and the recovery of Evolutionarily
Significant Units. NOAA Technical Memorandum NMFS-NWFSC-42.
http://www.nwr.noaa.gov/1salmon/salmesa/pubs.htm
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> Realized Capacities that could
have occurred at State 1 had
different environmental conditions
existed.
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> have occurred had different
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From Ebersole et al. 1997. Envir. Mgt. 21:1-14.
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Viability

Abundance




Frequency

Life-history characteristic, habitat
use curve, etc.



Frequency

Population A

N

Population B

Population C

Population D

Life-history characteristic

ESU/Listing
Unit
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Population diversity and the portfolio effectin an

exploited species

Daniel E. Schindler', Ray Hilborn', Brandon Chasco', Christopher P, Boatright!, Thomas P. Quinn’, Lauren A, Rogers'

& Michael S. Webster®

One of the most pervasive themes in ecology is that biological diver-
sify stabilires ecosystem processes and the services they provide to
sodety'™, a concept that has become a common argument for bio-
diversity ¢ ion®. Spedes-rich ities are thought to
pmdu:e mare h:mpnraly st.ﬂale ecosystem services because of the

Y or | dy i mngspedns that per-
Eorm similar functions®. Sach vk within
communities is referred toas a portfolio effect” and is anhgms to
the effects of aset diverdty on the stability of firncial portfolios”,
In ecology, these amguments have focused on the effects of species
diversity on ecosystem stability but have not considered the impor-

Fram 19540 w2008, sockeye salmon supportad the most valuahle
fisheries in the United States (lnded value, USST, 900,000 (0], and
63% of theasocdated revenue came from Bristol oo Supplemen-
tary Information fordetails). The totaleconomic value of this fishery
is considerably higher when considering the retail, cultural and
recreational value of these fish. Income from sockeye slmon in
Bristol Bay is the major source of pemonal income for mos Bristol
Bay commundties, and landing taxes provide the major funding for
local schoo] districrs. Thus, the intecannual reliability of this fishery
has critical and direct consequences for the liveliboods of peaple in
this region.

Populati

tance of biologically relevant diversity within individual species”,
Carrent rates of population extirpaton are probably at least three
wrder s of magnitude higher than species extincion rates'®, so there is
a pressing need to darify how population and life history diversity
affect the performance of individual species in providing lmpor-
tant ecosystemn services, Here we use five decades of data from
Omorkyrichus nerka (sockeye salmon) in Bristol Bay, Alaska, to
provide the first quantificatbon of por tfolio efects that derive from
population and life history divesity in an important and heavily
apldtedspu:ns Variability inannual Bristol Bay sahmon returns is

2.2 times lower than it would be if the system ted of a single

diversity within the stock compleco fBristol Bay sockeye
reduces the interanmus] variahility expen, d by the
com mercisl fishery, which inrerce pts sockeve salmon a they enter each
of the nine major fvers of this region (Fig. 1al. Each river stock con-

talns tens to hundreds of locally adapted populstions disnibuted
among tibutaries and lakes (Fig 1b and Supplementary Fig 1. This
renarkable diversity in sckeye reflects their ahiliry to thrive in a wide
range of habitat conditions, the rcpmduq.lve Bolation of popaations
h\lpmic\mmnmm natal spawning sites, and their capacity for micro-

cbo]u(um Thux |J1_ Brnwl Bav ockeye fishery ||:leg|3m a{.n\\i
sity both within

homogenous population rather than the several hundred discrete
populations it currentlyconssts of. Furthermore, If it were a dngle
homogeneous population, such Increased variability would lead
to ten times more frequent fisheries dosures. Portfolio effects an
also evident in watershed food webs, where they stabilize and
extend predator access to salmon resources. Our resulis demon-
strate the critical i of maintaini lation diversity
for stabilizing ecosystem services and .wcuang the econmies and
liweliboods that depend on theme The relability of ecosystem
services will erode faster than I.uﬂ:ateﬂ by species Toss alone.

The recent focus on ecosys of hile
resourees emphasizes species imeractions and how these are affected
by human activities within exploited ecosvstens, However, there is
growing recognitionthat population diversity within exploited species
car contribute to their lon m sustainabiity and should be in-
corporated more explicitly into managernent and conservation
schiemes' %, For exam ple, it has heen argaed"” that population dive
reduced the tem poral varahility of sockeve sdmon fishe ries in Bristol
Bay becase of pk ary dynamics in different ; of
the stock complex. Similr phenomena are now appreciated qualita-
tively in other marine ecosvstens', However, at present there are
neither quantitstive evtinates of the strength of portfolio effcts pro-
duced by populstivnandlife hisory diversity in exploited species, nor
an ohjective assesiment of the benefis of popubtion diversity to
Tuman economies and ecosyste m services in general

Annual mcqu returns to the Bristol Bay stock complex were
comiderably les varable { coefficient of variation (standard deviation
divided by mean), OV = 55%) than those ohserved for individ aal
rivers (average CV = 77%; Fig 1) for 1962-2008. Annual returns
to individual populations spawning in sreams of the Wood River
system, where long- detailed L r avail-
able (Fig. by, were mom variable uvu.m;(\ =95%) thanboth the
aggregate of these streams (CV=67%) and the total returns to the

‘ood River (OV =6l% Fig. lc). Thos, annual sockeye returns
become increasingly maore stable across the complexity hierarchy
ranging from individual spawning populations to stocks asociated
with the watersheds of major rivers and, eventually, to the regional
stock complex of Bristol Bay.

The degree of 12 mpaoral covartst g por controls
the strengthof portolio effec ts'; the buffering effects o fasset diversity
on varibility of the aggregste porfolio become wealer as aset
dynamics become more synchronous, Analysis of the covariation
amang river stocks and among stream populations (that is, the analo-
goet of asets inan bvestment portflio) showed that annual sockeye
returns were only weaMy synchronous (and some negatively corre-
lated } both within and among the watersheds of Bristol Bay. This lack
of synchrony among populstions of Bristol Bay sockeve occurred
despite many commondities in their migration comidors, nusery
habitats and semsonal timing of migratons benen frslwater and
muaring environments. Furthermore, strong shifis in dimatic conditions

“Sorvai of Aguatic and fishery Sciences, Unvesity of Washinglon, Howr 385000, Seattle, Wahngon 38195

#cad P Ao, Caiorna 95304, LISA.

SR, LISA. *The Gardon ard Bty Moose Faandatan, 1661 Page Mil

£2010 Macmilian Publizhers Limited. All rights ressnved

Schindler et al. 2010. Nature 465 (June 2010)



—
=
1

B Egegik ONushagak BNaknek-Kvichak

sl

=

T
I

20 7

itch (millions of fish)

) [ :::l =

C

|

1

N

L
]
w10

\
VAN
M i N
A \ N

e L DN A oy fuf"'.’-.:."-y: ""'..':'. ‘.\"‘\.":&\\\

1890 1910 1930 1950 1970 1990
Year

|

Fig. 3. Catch history of the three major fishing areas within Bristol Bay,
Alaska. Contributions of the minor districts, Ugashik and Togiak, have aver-
aged 4.6% since 1955.

Hilborn et al. 2003 Proceedings of the National Academy of Sciences 100:6564-6568
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Fig. 4. Number of recruits per spawner for different Bristol Bay sockeye
salmon stocks. Values =10 were truncated; the maximum was 27.4 for the
Ugashik River in 1978.

Hilborn et al. 2003 Proceedings of the National Academy of Sciences 100:6564-6568



Chinook salmon

:l\.\. %

Py
Y

Sockeye salmon

o Gulf of Alaska

Fig. 1. Productive habitats for salmon shift across river basins. Areas of high Chinook salmon production in 2011 shifted from the upper
Mushagak River to the Mulchatna River in 2014 and 2015. Sockeye salmon production was concentrated in Tikchik lakes in 2014 but was
more evenly distributed in 2015 induding across riverine habitats.

Brennan et al. 2019. Shifting habitats mosaics and fish production across river basins. Science 364:783—786.
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Risk is spread across many As populations are lost, With just one population
populations and harvests are harvests become more left, the highs are higher,
mare even from year to year, unstable. and the lows are lower,

Figure 2: lllustration of how population diversity contributes to harvest stability. When diversity is high, individual
populations doing very well can compensate for those that are doing badly, leading to a more stable average harvest over
time. When diversity is low, all your eggs are in one basket and so harvest is more unpredictable from year to year

Brennan et al. 2019. Shifting habitats mosaics and fish production across river basins. Science 364:783-786.
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Viability

T. Williams — NMFS SWFSC



Watershed Functional Core Performance Indicators
Process HiEl‘El‘Eh‘{ Progress Towards Desired State

Processes

H 5 A 1 W
- lower I Fish Populations £D) : s
e ival, growth, r uction, diversity, distnbution =
i = : T
all tiers -
Klamath Basin Integrated Fisheries above
i 1
Restoration and Monitaring Plan (IFRMF) 3 Habitat # T
Synthesis Report Instream habitat, waterquality, food webs, fish passage, physical mortality g 3
FINAL REPORT g - S —
4 Fluvial Geomorphic Processes @ M —
Channel and floodplain dynarics, Interconnedivity, sediment transport & recruitment E
THEE [ [ ]
5 Watershed Inputs S
Environmental flows, external sediment, nutrient, and pollutantinputs 3

The IFRMP uses a structured, updatable approach to restoration project
prioritization based on a process-based approach. The IFRMP’s
underpinnings and prioritization methods identify and address multiple root
causes of watershed degradation by prioritizing the restoration of
landscape-scale ecological processes and functions to benefit the
entire aquatic ecosystem, rather than the traditional focus on
addressing the resulting symptoms for individual sites and species.




2009 by the a.lJ:m( Publizhed hers undar license by the Resibencs Alance
A Simenstad, and C. L. Smith 2009, Reconnecting social and acological
Eco (zns E’:?JD“’I and Society 14(E): 5. [ontine] URL: him/www.

Guest Editorial. part of a Special Feature on Pathways to Resilient Salmon Ecosvstems
Reconnecting Social and Ecological Resilience in Salmon Ecosystems

Daniel L Bottom*, Kim K_Jones?, Charles A Simenstad?, and Courtland L._Smith*

ABSTRACT. Fishery management programs designed to control Pacific salmon (Oncerftvnchus spp.) for
optinmm production have failed to prevent widespread fish population decline and have caused greater
uncertainty for salmon. their ecosystems. and the people who depend upon them In this special feature
introduction. we explore several key attributes of ecosvstem resilience that have been overlooked by
traditional salmon management approaches. The dynamics of salmon ecosystems involve social-ecological
interactions across multiple scales that create difficult mismatches with the many jurisdictions that manage
fisheries and other natural resources. Of particular importance to ecosystem resilience are large-scale shifis
in oceanic and climatic regimes or in global economic conditions that unpredictably alter social and
ecological systems. Past management actions that did not account for such changes have undermined
salmon population resilience and increased the risk of irreversible regime shifts in salmon ecosystems.
Because salmon convey important provisioning, cultural, and supporting services to their local watersheds,
widespread population decline has undermined both human well-being and ecosystem resilience.
Strengthening resilience will require expanding habitat opportunities for salmon popuiations to exgare

their maximum life-history variation Such actions also may benefit the “tesponse diversity™ of
communities by expanding the opportunities for people to express diverse social and economic values.
Reestablishing social-ecological connections in salmon ecosystems will provide important ecosystem
services. including those that depend on clean water, ample stream flows. functional wetlands and
floodplains, intact riparian systems. and abundant fish populations.

Key Words: fishery management; Pacific Northwest; Pacific salmon; resilience; salmon ecosystem

INTRODUCTION intensive harvest—was institutionalized. setting the
priorities for U.S. fishery management for the next

In an open letter to the Oregon State legislature in
1875, US. Commissioner of Fish and Fisheries
Spencer Baird painted a grim future for Pacific
salmon (Oncoriynchus spp.) in the Columbia River
(Baird 1875). Based on the collapse of Atlantic
salmon (Salmo salar) in Northeast American rivers
decades earlier, Baird predicted that Columbia
Riversalmonwould suffer a similar fate for the same
reasons: habitat loss, excessive harvest. and dams
and other impediments to fish migration. The
Commissioner enthusiastically endorsed hatchery
technology as the means to maintain a stable salmon
supply and to avoid the highly unpopular regulatory
alternatives. Numerous state and federal fishery
management agencies were established thereafter.
and Baird's simple formula—artificial fish
propagation to compensate for habitat loss and

century (Bottom 1997).

Despite such early knowledge of the principal

threats. Baird's predicted collapse of Columbia
River salmon proved quite accurate. The total
annual mn of all anadromous salmon in the basin.
estimated at 10 to 16 million fish before European
settlement (Northwest Power Planning Council
1986), has declined to around one million fish, of
which approximately 80% or more are now
produced artificially in hatcheries (Northwest
Power Planning Covncil 1992, National Research
Council 1996, Genovese and Emmett 1997). Of the
estimated 385 historical Columbia River populations
of five salmon species—chum (0. R'erag: coho (O
kisutch). sockeve (0. nerka). Clinook (O.
tshawytscha). and steelhead (0. mykiss}—212

"NOAA Fisheries, Northwest Fisherias Scisnce Center, Oregon Department of Fish and Wildlife, “Universiry of Washingron, “Deparment of Anthropology,

Oregor Smie University

“Of particular importance to
ecosystem resilience are large-
scale shifts in oceanic and
climatic regimes or in global
economic conditions that
unpredictably alter social and
ecological systems”

“Strengthening resilience will
require expanding habitat
opportunities for salmon
populations to express their
maximum life-history variation”

Bottom et al. 2009. Reconnecting social and ecological resilience in salmon ecosystems. Ecology and Society 14(1):5



“First, biologists, managers, and planners need to think in
longer time frames than they are generally accustomed to
using. They need to acknowledge that ecosystems are
dynamic in space and time over these longer periods.

Reeves et al. 1995. A disturbance-based ecosystem approach to maintaining and restoring freshwater habitats of evolutionarily significant units of
anadromous salmonids in the Pacific Northwest. American Fisheries Society Symposium 17:334—-349.
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“Shifting habitat mosaics are a central feature of what makes
ecosystems resilient. Because patterns of high and low
production, or conditions most suitable for growth, shift among
locations through time, the biological performance of a landscape
tends to be more reliable at aggregate spatial scales. This means
that conservation of the processes that generate and maintain
heterogeneity and connectivity across landscapes (e.g., fires,
floods, and migration) is as important as the biological
communities that they support” ..o coommm o

TOTAL CATCH
A
sEz2 i

As populations are lost,

unstable.

Brennan et al. 2019. Shifting habitats mosaics and fish production across river basins. Science 364:783-786.
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Know where you are going — know where WE are going — desired
future landscape — shared vision.

Focus relentlessly on processes not parts, dynamic not static,
movement and connectivity, tracking change in the environment,
and the conditions of the habitat across space and time.
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Shane Anderson Swiftwater Films



Concrete rubble from Phase
5B blast partially removed.

9 August 2024

e
p—

KLAMATH
RIVER RENEWAL

CORBORATION

www.klamathrenewal.org



Cutting upper portion
of the powerhouse
backfill to grade.

9 August 2024
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Shane Anderson Swiftwater Films
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Conco- Restoration Photos

Copco Reservoir looking
upstream.

31 July 2024

Photo: Olivia Vosburg, Resource Environmental Solutions

_
) KLAMATH
www.klamathrenewal.org RIV Ef» :5':5.“"“‘



Copco- Restoration Photos

Copco Reservoir at Beaver
Creek.

31 July 2024

Photo: Olivia Vosburg, Resource Environmental Solutions
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Photo provided by S. Wright



Photo provided by S. Wright




Shane Anderson Swiftwater Films



Iron Gate- Construction Photos

Embankment removal
progress — looking
' downstream.

| 18 July 2024
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Iron Gate - Construction Photos

Embankment removal
progress — looking upstream.

9 August 2024
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Dam

Y-S

glte - looking upstream

9/23/56

JULY 1957

Photo provided by S. Wright
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JC Boyle - Construction Photos

JC Boyle dam embankment
removal and erosion
protection material placement.

260 July 2024
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JC Boyle - Construction Photos

JC Boyle
cofferdam breach.

30 July 2024
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JC Boyle - Construction Pho'Eos

- e

JC Boyle spillway

7/ August 2024
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JC Boyle - Construction Photos
il =

JC Boyle cofferdam breach looking
downstream through dam
embankment section.

31 July 2024
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Figure 2. Daily passage (left hand y-axis) and cumulative passage (right hand y-axis) of SONAR
targets measuring over 55 cm at the Iron Gate SONAR station from October 17, 2024 through
November 12, 2024. Note that October 30 only had data for 60% of the 24-hour period and October
31 only had data for 9% of the 24-hour period.
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Figure 1. Daily passage (left hand y-axis) and cumulative passage (right hand y-axis) of SONAR targets measuring over 60 cm at the
SONAR site located at the former Iron Gate dam site on the Klamath River.



Klamath River Project Adult Fish Counting Facility In-season Update

December 5, 2025

The California Department of Fish and Wildlife annually operates adult fish counting facilities on
the Shasta River, Scott River, Bogus Creek, lenny Creek and Shovel Creek. This in-season update
provides preliminary 2025 net upstream passage of Fall-run Chinook Salmon and Coho Salmon
to each counting facility. Preliminary in-season updates will be provided as data becomes
available throughout the season. The Shasta River station began operating on August 28, 2025
and a net upstream passage of 5,860 adult Chinook Salmon, 5 adult Coho Salmon and 278 adult
(>16") Oncorhynchus mykiss have been counted through December 4, 2025. The Bogus Creek
station began operating on September 30, 2025 and a net upstream passage of 316 adult
Chineok Salmon, 6 adult Coho Salmon and 2 adult (>16") Oncorhynchus mykiss have been
counted through December 4, 2025. The Scott River station began operating on September 23,
2025 and a net upstream passage of 2,879 adult Chinook Salmon, 71 adult Coho Salmon and
140 adult (>16") Oncorhynchus mykiss have been counted through December 4, 2025. The
Jenny Creek station began operating on September 19, 2025 and a net upstream passage of 208
adult Chinook Salmon, 0 adult Coho Salmen and 1 adult (>16") Oncorhynchus mykiss have been
counted through December 4, 2025. The Shovel Creek station began operating on September
15, 2025 and a net upstream passage of 263 Chinook Salmon, 4 Coho Salmon, and 0 adult
(>16") O. mykiss have been counted through December 4, 2025. Bogus, Jenny and Shovel weirs
were removed to avoid damage from forecasted precipitation on October 24, 2025. Bogus was
reinstalled on October 27, 2025, Jenny was reinstalled on October 29, 2025 and Shovel was
reinstalled on October 30, 2025. Again en November 4, 2024 Scott, Bogus, Jenny and Shovel
weirs were removed due to forecasted precipitation. A Sonar unit was installed at the Scott
weir site until November 19, 2025 when the video weir was reinstalled, this sonar data will be
reviewed and reported in the annual report. The Bogus Creek weir was reinstalled on
November 6, 2025. The Jenny Creek weir was reinstalled on November 18, 2025. The Shovel
weir was reinstalled on November 12, 2025. The Shasta River station is located roughly 600 feet
upstream of the confluence with the Klamath River. The Scott River station is 18 miles
upstream of the confluence with the Klamath River. The Bogus Creek station is 0.25 miles
upstream of the confluence with the Klamath River. The lenny Creek station is located roughly
200 feet upstream of the confluence with the Kiamath River. The Shovel Creek station is located
roughly 100 feet upstream of the confluence with the Klamath River. Depending on the year
significant fractions of the adult salmonid populations in the Scott River and Bogus Creek spawn
downstream of the counting stations. This in-season update doesn’t report the spawning
escapement that is observed downstream of these stations. Final reports detailing the total
escapement to each river will be available after the data is finalized. If you have questions
regarding these in-season updates please contact Domenic Giudice
domenic.giudice@wildlife.ca.gov or Jonathan Kang Jonathan.kang@wildlife.ca.gov.

Shasta River: 5,800 adult Chinook
salmon, 5 adult coho salmon, 278
steelhead

The Scott River: 2,879 adult
Chinook salmon, 71 adult coho
salmon, 140 steelhead

Jenny Creek: 208 Chinook salmon,
/1 adult coho salmon, 140
steelhead

Shovel Creek: 263 Chinook salmon,
4 coho salmon, 1 steelhead
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