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650K (103K – 2.3 million)
15 hatchery: 1 natural

Data source: OPITT Table 5

Coho Salmon Management
• 2000s – robust 

monitoring program for 
natural spawner
escapement (OR, WA)

• 2005 – threatened under 
Endangered Species Act

• 2014 - PFMC adopts 
harvest matrix for natural 
coho



Columbia River Coho Salmon Forecasts

• Sibling regression model - adult (age-3) predicted from jack (age-2) returns

y = 25.227x - 116.25
R² = 0.77
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Sibling Regression & Wild Coho Salmon

• Example: Bingham Creek, 
Washington

• Age-2 vs. age-3 
• Variable

• Change over time

• Time varying maturation 
rates in wild populations
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Wild Coho Forecasts for Washington State

• WDFW Science Division

• Annual advisory 
document

• Co-managers use in 
fishery planning process

• Scale = management unit



Wild Coho Forecasts for Washington State

• Run size is ocean age-3 (OA3) abundance

• Includes spawners and harvest (tributaries, river, ocean)

OA3 Abundance = Smolt * Marine Survival

Estimated Predicted
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Lower Columbia River Coho ESU

From: WA Lower Columbia Salmon Recovery and Fish & Wildlife 
Subbasin Plan

• 17 populations in Washington

• 5 populations in Oregon

• Populations rolled up for purpose 
of forecasting



Lower Columbia River Natural Coho – Smolts
OA3 Abundance = Smolt * Marine Survival

Cedar Cr

• 6 smolt traps

• 3 trap & haul operations 
(Cowlitz, Tilton, NF Lewis)



• Smolt densities calculated 
in monitored watersheds

• Densities extrapolated to 
non-monitored watersheds

0

100

200

300

400

500

600

700

800

900

G
ra

y
s

M
ill

A
b

e
rn

a
th

y

G
e

rm
a

n
y

T
ilt

o
n

U
p

p
e

r
C

o
w

lit
z

C
o

w
e

e
m

a
n

C
e

d
a

r

H
 S

tm
 (

a
v
g

)

W
 S

tm
(a

v
g

)

S
m

o
lt
s
/m

i2

Lower Columbia Natural Coho Smolts (Washington)

Median (2007-2015) 2016

Lower Columbia River Natural Coho – Smolts
OA3 Abundance = Smolt * Marine Survival

Total natural smolts
375,000 – 724,000
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• Cowlitz R indicator stock

• Smolt-to-spawner (coded-wire tag)

• Exploitation rate (model)

Lower Columbia River Natural Coho – Marine Survival
OA3 Abundance = Smolt * Marine Survival

Marine Survival
1% - 11%



Lower Columbia River Natural Coho – Marine Survival
Ocean Ecosystem Indicators from NWFSC

https://www.nwfsc.noaa.gov/research/divisions/fe/estuarine/oeip/index.cfm

• Successful predictions of 
marine survival in wild 
coho populations on the 
WA coast (Bingham Creek)

• Are they useful for Lower 
Columbia natural coho?



• Ocean, regional, local 
scales

• Examine individual 
regressions

• 9 of 24 variables correlated 
with marine survival

Lower Columbia River Natural Coho – Marine Survival
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• Multiple regression model
• Upwelling length 

• Sea surface temperature 
(NH05)

• Leave-one-out validation
• MPE = -3.5%

• MAPE = 21.2%

• Caveats
• Short time series

• 2001, 2015 OEY

Lower Columbia River Natural Coho – Marine Survival
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Lower Columbia River Natural Coho Forecasts

• Forecasts of natural coho (distinct from hatchery forecasts) important 
for Columbia River fishery management

• Sibling regression approach has uncertainties for natural populations

• Forecast approach incorporates smolt estimates, marine survival 
predictions

• Ecosystem indicators of marine survival
• Caveat: short time series

• Physical indicators more informative than biological indicators

• OR coastal natural coho (Logerwell et al. 2003)

• Col R hatchery coho (Ryding and Skalski 1999)


