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⮚ Located in N CA and So OR
⮚ 15,679 miles² Watershed Area
⮚ Historically

● Klamath historically 3rd 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

Klamath Facts







• Salmon wars

• Fish kill

• Engage at corporate level

• Water quality issues

• Loss of traditional fishing opportunities (upper and lower Basin)
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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.



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 condition.  



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.



• Individuals (within and between life stages)

• Populations

• Watersheds

• Regions / ESUs

• Species

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

M. Capelli



Natural disturbance events that influence 
salmonid populations throughout their range 
include:

• fires

• landslides

• glaciers

• earthquakes

• volcanic 
eruptions

• floods



The California Current System is dynamic

This mid-summer surface 
temperature snapshot 
shows how complex and 
diverse “ocean 
conditions” are at any 
given time in response to 
variable weather, winds, 
ocean currents, etc.

N. Mantua



Anthropogenic constraints that can influence the ability of 
salmonid populations to track changes in environmental 
conditions include:

• barriers

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

• Fire / floods (magnitude, 
frequency)

• water withdrawal

T. Williams

T. Williams



VSP Viable Salmonid Populations

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

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

• abundance
• population growth rate
• spatial structure
• diversity

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



 Abundance

 Productivity

 Spatial Structure

 Diversity

VSP Checklist



From Ebersole et al. 1997. Envir. Mgt. 21:1-14.
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Spatial Structure Diversity

Abundance

Productivity

Viability
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Schindler et al. 2010. Nature 465 (June 2010)
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Brennan et al.  2019. Shifting habitats mosaics and fish production across river basins. Science 364:783–786.
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From Ebersole et al. 1997. Envir. Mgt. 21:1-14.



From Ebersole et al. 1997. Envir. Mgt. 21:1-14.



T. Williams – NMFS SWFSC



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.



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

“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”



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. 

“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.

T. Williams



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

“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”
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Williams et al. In Preparation



From Ebersole et al. 1997. Envir. Mgt. 21:1-14.



From Ebersole et al. 1997. Envir. Mgt. 21:1-14.



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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1953 aerial
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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. 
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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, 
71 adult coho salmon, 140 
steelhead

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