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1. Overview of Salmon & Steelhead 
Status – general to specific

2. Comprehensive ESA Recovery Plans

3.  Offer recommendations, lessons 
learned and questions to ponder.



1. Overview of Status

• North Pacific

• U.S. Salmon and Steelhead Populations

• ESA listed and not listed

• PNW Salmon and Steelhead Domains



Pacific Salmon Ecoregions

Wild Salmon Center’s Ecoregions



Where salmon are strongest

Pacific Salmon Conservation Assessment



Of ≈ 1400 historic 
salmonid populations in 
PNW & California, 
≈ 29% have gone 
extinct since Euro-
American Contact. 
(RG Gustafson et all 2007)

Of 52 extant salmonid 
species on the west 
coast, 31 are listed
as endangered or 
threatened or are 
species of concern.



NOAA’s Mandates

Endangered Species Act
• Listing
• Recovery  
• Avoid jeopardy 
• Avoid adverse modification to critical habitat

Tribal Treaty and Trust Responsibilities

Magnuson-Stevens Fishery Conservation & 
Management Act

Marine Mammal Protection Act



ESA Recovery Planning Efforts

Puget Sound
Shared Strategy
Lake Ozette

Willamette/Lower Columbia
Willamette/lower Col 
L. Col. Estuary Partnership
L. Col Fish Recovery Board
OR L.Col. Stakeholder group
Willamette Restoration 

Initiative

Oregon Coast
Oregon Coho Conservation 

Plan

California:
Recovery Stakeholder 

Groups

Southern Oregon 
Northern California 
Coast Coho/
NOAA Southwest 
Region Lead

Upper Columbia
Recovery Board

Snake (Idaho, 
NE Oregon, 

SE Washington)
-Sounding Board - Oregon

-Recovery Boards-
Washington

Mid Columbia
(Oregon,

Washington)
-Sounding Board - Oregon

-Recovery Boards-
Washington







Hierarchical Structure
Management Priority:  VSP  



Pacific Northwest Human Population 
Growth ( From Smith 2007)



2. Comprehensive Plans

• ESA Recovery Plans For Salmon and 
Steelhead in the Northwest Region 
(Southwest Region’s Recovery Plans 
aren’t shown)



Developing Comprehensive Plans

ESA Section 4(f)(1) 

RECOVERY PLANS-.The Secretary 
shall develop and implement … 
"recovery plans" for the conservation 
and survival of endangered species 
and threatened species … 



ESA Sec. 4(f) requirements

• Develop and Implement Plans… for the 
conservation and survival of listed species
– Site-Specific Actions (necessary to achieve the plan’s 

goal of conservation and survival)
– Measurable Criteria (both biological and threats) 

– Estimate of Time and Cost for completing 
measures to achieve plan’s goal



Recovery plans will be:

1. Developed with federal, state, tribal and 
local involvement

2. Based on science
3. Realistic roadmaps to recovery



Based on science…

• Participation on technical recovery teams (TRTs)
• TRTs

– Identified historical populations
– Developed and recommended VSP criteria for each 

population; population level to MPG to ESU/DPS 
– Developed guidelines for viable ESUs (how many and 

which populations)
– Developing other technical products 
– Reviewing draft recovery plans



Realistic roadmaps to recovery: 
how recovery plans will be used…

• Improved context for ESA decisions:
– Consistent approach to all Hs in consultation
– Expedite actions that implement recovery plans

• Setting priorities
– Focus restoration on limiting factors in priority areas
– Use plans as a guide in processing permits
– Improve cost effectiveness and likelihood of success 



Conservation 
Plan

Social
Legal

Ecological

Economic

Biological

Recovery planning:  not just fish biology 



Completed Plans:
• Puget Sound Chinook
• Hood Canal Summer Chum
• Upper Columbia Chinook 

and steelhead
• Lake Ozette Sockeye

Close to completion:
• Mid Columbia Steelhead

Underway:
• Lower Columbia – 4
• Snake Basin - 4
• Willamette – 2

Next: 
• Oregon Coast Coho
• Puget Sound Steelhead 



Comprehensive Plans Include:

• Hydro

• Habitat

• Hatcheries

• Harvest

• Climate



Grand 
Coulee Dam 
(Built 1941)

(Blocked 
1100 miles)

Hydro



Hydropower Dams in the Columbia River 
Basin



Managing Habitat

• Watershed Health
• Ecosystem management
• Changing Human Behavior using the 

carrot and the stick
• Improving Metrics and indicators





Impacts of  Timber Harvest



Impacts of  Dredge Mining





Degraded floodplain 
and channel structure

Sediment routing dysfunction

Hydrologic alterations 
including fish passage

Degraded water quality

Mainstem hydropower 
and habitat effects

Competition, predation, 
harassment

Low flows

Reduced habitat quantity, 
quality, and diversity
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Degraded floodplain 
and channel structure

Sediment routing dysfunction

Hydrologic alterations 
including fish passage

Degraded water quality

Degraded riparian forest 
and LWD recruitment

Mainstem hydropower 
and habitat effects

Competition, predation, 
harassment

Reduced habitat quantity, 
quality, and diversity

Low flows

Temperature
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Hatcheries



Bonneville Fish Hatchery



Columbia River Basin Hatcheries 
(From Smith, 2007)



Percent Of  Salmon That Are Wild-Origin Entering 
the Columbia River (Smith,2007)
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Updated Wild Hatchery Separated

		





Updated Wild Hatchery Separated
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Data

		Original Table prepared for U. of Washington (fig 8) graph revised in 2004 with Pete Lawson's Data (1970-2003).

		Numbers of coho Total OPI catch								1971 to 1992 from PFMC Feb. 1992 - Stock										Estimates of the contribution of wild, hatchery yearling and

		Computer printout from ODFW -								Abund. Analysis for 1992 Ocean Salmon Fishery										hatchery accelerated coho to the ocean fisheries.

																Revised				Source Borgerson  12/92

				Coho		Coho		Ocean		Ocean		Columbia				Lawson Data

		Year		Wild		Wild		Troll		Sport		River		Total		Totals

		1923		1898598		1899.0

		1924		2231918		2231.9														1923 to 1970 from Computer Printerout

		1925		2402547		2402.5														1971 to 1992 from PFMC Feb. 1992

		1926		2042572		2042.6

		1927		1739446		1739.4														1992 to 1997 OPI coho harvest Table III-2

		1928		1312999		1313.0

		1929		1429217		1429.2												In 2004 obtained revised and new data (1970-2003) from Pete Lawson

		1930		1709972		1710.0												NOAA Fisheris, October 2004 - Coho in OPI Area

		1931		801723		801.7

		1932		1277800		1277.8

		1933		811040		811.0

		1934		1241729		1241.7

		1935		1642957		1644.0

		1936		686210		686.2

		1937		940264		940.3

		1938		1005986		1006.0

		1939		932396		932.4

		1940		816564		816.6

		1941		618362		618.4

		1942		375917		375.9

		1943		271334		271.3

		1944		619370		619.4

		1945		624049		624.0

		1946		477287		477.3

		1947		679350		679.4

		1948		532211		532.2

		1949		409425		409.4

		1950		459997		460.0

		1951		616089		616.1

		1952		742263		742.3

		1953		560401		560.4

		1954		470744		470.7

		1955		575198		575.2

		1956		862887		862.9

		1957		943668		943.7

		1958		386552		386.6

		1959		391809		391.8								391809

		1960		274292		274.3								274292

		1961												738451		738.5

		1962												787249		787.2

		1963												1184137		1184.1

		1964												1527713		1527.7

		1965												1999355		1999.4

		1966												2124849		2124.8

		1967												2709211		2709.2

		1968												1996109		1996.1

		1969												1554191		1554.2

		1970				134.4								2401078		1937.4

		1971				445.8		2,442,400		681,700		544,400		3,668,500		3220.7

		1972				183.2		1,214,900		533,600		277,900		2,026,400		1805.8

		1973				251.2		1,257,400		422,100		291,200		1,970,700		1739.9

		1974				175.0		1,995,300		636,800		460,900		3,093,000		2740.4

		1975				177.0		1,027,800		441,600		292,400		1,761,800		1522.7

		1976				361.8		2,796,300		931,100		337,000		4,064,400		3854.2

		1977				154.6		632,800		392,500		93,500		1,118,800		1031.5

		1978		0		93.6		1,051,600		499,600		307,000		1,858,200		1599.1

		1979		0		174.0		1,006,300		318,500		275,800		1,600,600		1347.2

		1980		0		82.2		482,800		501,300		299,800		1,283,900		976.3

		1981		0		140.2		790,300		323,700		170,100		1,284,100		1003.9

		1982		0		122.1		704,000		286,000		453,200		1,443,200		902.2

		1983		0		84.0		408,200		261,900		109,000		779,100		555.3

		1984		0		34.9		88,400		166,500		423,800		678,700		255.4

		1985		0		56.2		150,000		267,000		366,800		783,800		366.0

		1986		0		35.2		601,600		298,100		1,545,200		2,444,900		850.1

		1987		0		44.3		442,200		279,000		309,500		1,030,700		572.4

		1988				73.4		789,300		282,700		668,900		1,740,900		1014.4

		1989				57.5		502,800		404,300		714,300		1,621,400		1009.2

		1990				46.4		255,900		338,000		196,800		790,700		541.7

		1991				29.1		428,000		403,400		915,600		1,747,000		881.7

		1992				42.1		67500		256500		210900		534,900		319.1

		1993				39.9		13,200		140800		113900		267,900		150.5

		1994				1.1		2,700		3000		168900		174,600		5.7

		1995				13.5		5,400		43500		74000		122,900		46.8

		1996				11.6		7,000		31800		111300		150,100		37.6

		1997				3.2		5,500		22400		146600		174,500		27.8

		1998				2.2										16.1

		1999				3.9										43.8

		2000				5.3										95.0

		2001				13.4										236.4

		2002				35.6										127.2

		2003				40.1										252.1

				Harvest of coho salmon in the Oregon Production Index partitioned into wild and hatchery fish.

				Solid bars are catch of wild coho salmon. All coho salmon are assumed to be wild before 1960.

				Source: OPI Harvest 1923-1970, unpublished data from ODFW  (1982); 1971-1991 Pacific Fishery Management Council (1992);

				Harvest of wild coho salmon 1959 and 1969 ODFW (1982); 1978-1987 from Borgerson, ODFW (December 1992).





Updated Wild Hatchery Combined
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Data Combined

		Original Table prepared for U. of Washington (fig 8) graph revised in 2004 with Pete Lawson's Data (1970-2003).

		Numbers of coho Total OPI catch								1971 to 1992 from PFMC Feb. 1992 - Stock										Estimates of the contribution of wild, hatchery yearling and

		Computer printout from ODFW -								Abund. Analysis for 1992 Ocean Salmon Fishery										hatchery accelerated coho to the ocean fisheries.

																				Source Borgerson  12/92

				Coho		Coho		Ocean		Ocean		Columbia

		Year		Wild				Troll		Sport		River		Total

		1923		1898598		1899.0

		1924		2231918		2231.9														1923 to 1970 from Computer Printerout

		1925		2402547		2402.5														1971 to 1992 from PFMC Feb. 1992

		1926		2042572		2042.6

		1927		1739446		1739.4														1992 to 1997 OPI coho harvest Table III-2

		1928		1312999		1313.0

		1929		1429217		1429.2												In 2004 obtained revised and new data (1970-2003) from Pete Lawson

		1930		1709972		1710.0												NOAA Fisheris, October 2004 - Coho in OPI Area

		1931		801723		801.7

		1932		1277800		1277.8

		1933		811040		811.0

		1934		1241729		1241.7

		1935		1642957		1644.0

		1936		686210		686.2

		1937		940264		940.3

		1938		1005986		1006.0

		1939		932396		932.4

		1940		816564		816.6

		1941		618362		618.4

		1942		375917		375.9

		1943		271334		271.3

		1944		619370		619.4

		1945		624049		624.0

		1946		477287		477.3

		1947		679350		679.4

		1948		532211		532.2

		1949		409425		409.4

		1950		459997		460.0

		1951		616089		616.1

		1952		742263		742.3

		1953		560401		560.4

		1954		470744		470.7

		1955		575198		575.2

		1956		862887		862.9

		1957		943668		943.7

		1958		386552		386.6

		1959		391809		391.8								391809

		1960		274292		274.3								274292

		1961				738.5								738451		Revised coho wild and hatchery using Lawson Data Totals

		1962				787.2								787249

		1963				1184.1								1184137

		1964				1527.7								1527713

		1965				1999.4								1999355

		1966				2124.8								2124849

		1967				2709.2								2709211

		1968				1996.1								1996109

		1969				1554.2								1554191

		1970				1937.4								2401078

		1971				3220.7		2,442,400		681,700		544,400		3,668,500

		1972				1805.8		1,214,900		533,600		277,900		2,026,400

		1973				1739.9		1,257,400		422,100		291,200		1,970,700

		1974				2740.4		1,995,300		636,800		460,900		3,093,000

		1975				1522.7		1,027,800		441,600		292,400		1,761,800

		1976				3854.2		2,796,300		931,100		337,000		4,064,400

		1977				1031.5		632,800		392,500		93,500		1,118,800

		1978		0		1599.1		1,051,600		499,600		307,000		1,858,200

		1979		0		1347.2		1,006,300		318,500		275,800		1,600,600

		1980		0		976.3		482,800		501,300		299,800		1,283,900

		1981		0		1003.9		790,300		323,700		170,100		1,284,100

		1982		0		902.2		704,000		286,000		453,200		1,443,200

		1983		0		555.3		408,200		261,900		109,000		779,100

		1984		0		255.4		88,400		166,500		423,800		678,700

		1985		0		366.0		150,000		267,000		366,800		783,800

		1986		0		850.1		601,600		298,100		1,545,200		2,444,900

		1987		0		572.4		442,200		279,000		309,500		1,030,700

		1988				1014.4		789,300		282,700		668,900		1,740,900

		1989				1009.2		502,800		404,300		714,300		1,621,400

		1990				541.7		255,900		338,000		196,800		790,700

		1991				881.7		428,000		403,400		915,600		1,747,000

		1992				319.1		67500		256500		210900		534,900

		1993				150.5		13,200		140800		113900		267,900

		1994				5.7		2,700		3000		168900		174,600

		1995				46.8		5,400		43500		74000		122,900

		1996				37.6		7,000		31800		111300		150,100

		1997				27.8		5,500		22400		146600		174,500

		1998				16.1

		1999				43.8

		2000				95.0

		2001				236.4

		2002				127.2

		2003				252.1

				Harvest of coho salmon in the Oregon Production Index partitioned into wild and hatchery fish.

				Solid bars are catch of wild coho salmon. All coho salmon are assumed to be wild before 1960.

				Source: OPI Harvest 1923-1970, unpublished data from ODFW  (1982); 1971-1991 Pacific Fishery Management Council (1992);

				Harvest of wild coho salmon 1959 and 1969 ODFW (1982); 1978-1987 from Borgerson, ODFW (December 1992).







Evolutionary Effects of Alternative Artificial 
Propagation Programs:  

Implications for Viability of Endangered 
Anadromous Salmonids

Artificial propagation and viability of salmonids
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Harvest



Traditional Tribal Fishers at Celilo Falls on 
the Free Flowing Columbia River



Historical Salmon Cannery Floor



Chinook Salmon Landings in the Columbia 
River Basin (1866-1992)



Purse Seiner





Five Recommendations, 
Lessons  Learned & Questions 

to 
Ponder.



1. Ecosystem Management 
makes sense!

• ESA Section 2 (b):

The purposes of the Act are to provide a 
means whereby the ecosystems upon 
which endangered species and threatened 
species depend may be conserved, to 
provide a program fo the conservation of 
such (listed) species…”





II. Science Isn’t Enough

• Unless you want the plan to sit on the 
shelf, it will need broad-based support

• Landowners
• Government: local, state, tribal, federal
• Fisheries Managers
• Education and outreach



The Power of Organizing Is 
Key!











III. Science Fundamentals

• Natural Selection 

• Local Adaptation

• Viability at the Population Level



IV. Integrating Management of 
Fisheries & Habitat

• Instead of finger pointing (it’s the other 
guy’s fault)

• Telling a positive story for each H
• Changing human behavior: carrot, stick
• Protecting and restoring habitat is 

absolutely necessary, but it isn’t sufficient!



V.  Don’t Underestimate the 
Challenges



www.nwr.noaa.gov



Questions?



Continuing Need for RM&E
Examples of Critical Uncertainties:

• Managing salmon habitat:  Uncertainty:  what’s 
happening to habitat at a landscape scale?

• Hydro:   delayed mortality in FCRPS
• Fisheries Management:  harvest, hatcheries, and 

related facilities.  Uncertainty: what is the long term 
effect of hatchery programs on natural productivity?



Management Priorities:  
what about the strong runs?

The North American Salmon Stronghold 
Partnership is established to identify and 
protect a network of the healthiest 
remaining wild Pacific salmon ecosystems 
across North America...
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