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Trend Sites and PIT Arrays
Ilwaco Slough, Reach A

Welch Island, Reach B

Whites Island, Reach C

Franz Lake Slough, Reach H



Chinook performance (growth, 
condition factor)

Water (temp, level)
(site specific)

Density
(all fish, salmonid)

vegetationPrimary/secondary 
productivity

Prey 
availability

Fish data
• Welch, White, Campbell Slough
• May, June, 2008-2019
• Some data for other months, but 

not as consistent

Diet, prey 
energy density

• Prepping data tables
• 2008-2016 database & 2017-

2019 database
• Ensuring two databases are 

congruent as possible
• Error checking catch 

numbers, sample numbers, 
H/W designation



Initial Growth Analysis All trend sites



Welch Whites Campbell



Trends in fish assemblages
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Impact of year on fish assemblages, all sites/years



Non-metric MDS
Transform: Fourth root
Resemblance: S17 Bray-Curtis similarity
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Impact of month on fish assemblages, all sites/years
Key species driving seasonal changing



Non-metric MDS
Transform: Fourth root
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Seasonal patterns within sites, all years



Non-metric MDS
Transform: Fourth root
Resemblance: S17 Bray-Curtis similarity

SiteName
IS
WEI
WHI
CS
FL

SiteName
IS
WEI
WHI
CS
FL

20092009

2009

2010

2010

2011

2011

2011

2011

2012

2012

2012

2012
2012

2013

2013

2013

20132013

2014

2014

2014

2014

2014

2015
2015 2015

2015

2015

2016
2016 2016

2016
2016

2017

2017

2017

20172018

2018

2018

2018

2018

2019

2019

2019
2019

2D Stress: 0.15

Interannual variation of fish assemblage within site



Impact of year on salmon assemblages, all sites/years Non-metric MDS
Transform: Fourth root
Resemblance: S17 Bray-Curtis similarity
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Impact of month on salmon assemblages, all sites/years
Key species driving seasonal changing

Non-metric MDS
Transform: Fourth root
Resemblance: S17 Bray-Curtis similarity
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Non-metric MDS
Transform: Fourth root
Resemblance: S17 Bray-Curtis similarity
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Greater similarity among sites within year, salmon 
only



Non-metric MDS
Transform: Fourth root
Resemblance: S17 Bray-Curtis similarity

SiteName
IS
WEI
WHI
CS
FL

SiteName
IS
WEI
WHI
CS
FL

2009

2009

2009

2010

2010
2011

2011

2011

2011
2012

2012

2012

2012

20122013

2013
2013

2013
2013

2014
2014 2014

2014

20152015

20152015

2015

2016
2016

2016

2016
2016

2017

2017

2017

2017
2018

2018

2018

201820182019

2019

2019
2019

2D Stress: 0.1

Greater similarity of salmon assemblage across years and 
among Welch, Whites, and Campbell



Next Steps

• Explore regression models for salmon performance
• Incorporate site specific temp data
• Add-in other aspects of program: diet, prey availability, vegetation, 
• Non-parametric analysis for overall fish assemblage
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