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““Freshwater flow defines Freshwater flow defines 
an estuary.” an estuary.” ((KimmererKimmerer 2002)2002)

Is the water 
quality suitable?

Is there enough 
food in the water?

Can a fish find its 
way to a suitable 
spawning or 
rearing habitat?
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Summary of water quality Summary of water quality 
influences on fishinfluences on fish

DistributionDistribution HealthHealth
SalinitySalinity √√ √√
TemperatureTemperature √√ √√
TurbidityTurbidity √√ √√
D. oxygenD. oxygen √√ √√
AmmoniaAmmonia √√?? √√
SeleniumSelenium √√
NutrientsNutrients √√
Pesticides etcPesticides etc √√



Chinook salmonChinook salmon

1.1. Highly tolerant of salinity variation (freshwater to Highly tolerant of salinity variation (freshwater to 
marine)marine)

2.2. Tolerant of coldwater; sensitive to warm water Tolerant of coldwater; sensitive to warm water --
problems start ~ 17ºCproblems start ~ 17ºC

3.3. Intolerant of any DO much below saturation SJ Intolerant of any DO much below saturation SJ 
fallfall--run migrationrun migration

4.4. Turbidity reduces predation risk (Fraser River)Turbidity reduces predation risk (Fraser River)



Delta smeltDelta smelt

1.1. Moderately tolerant of salinity variation Moderately tolerant of salinity variation 
(freshwater to 19psu; rare beyond ~ 5(freshwater to 19psu; rare beyond ~ 5--6 6 psupsu))

2.2. Tolerant of coldwater; sensitive to warm water Tolerant of coldwater; sensitive to warm water --
problems start ~ 20ºCproblems start ~ 20ºC

3.3. Intolerant of any DO much below saturationIntolerant of any DO much below saturation

4.4. Strongly associated with turbidity as juveniles and Strongly associated with turbidity as juveniles and 
adults (adults (SecchiSecchi depths < 0.5depths < 0.5--0.6 m)0.6 m)



F. Feyrer - DWR



Delta smelt catches have varied by region 
because water quality varies by region



Nutrients may be an Nutrients may be an 
emerging issueemerging issue
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ConclusionsConclusions

Water quality is a fundamental Water quality is a fundamental 
characteristic of fish habitatcharacteristic of fish habitat

…But every species and sometimes life …But every species and sometimes life 
stage is differentstage is different

Interactions and synergies among Interactions and synergies among 
constituents matterconstituents matter


