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Background



Underlying conceptual modelMore spring flow = more fish in the fall 

Growth
Survival

Kimmerer et al. 2009

Spring Fall



S = Survival, P = Predator, F = Foraging,
G = Growth, D = Density

Peterson 2003

1. CDFW Monitoring Data

2. Tidal Marsh Study
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Longfin Smelt Densities By Region 
20 mm Survey (1995-2015)
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Longfin Smelt Densities By Region 
20 mm Survey (1995-2015)
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Relationship between Longfin Smelt densities and Environmental Variables
20 mm data (1995-2015)

GAM = Count ~ sTemp+ Year + sSecchi,+ s(SurfaceEC)+ s(BottomDepth), offset=log(volume), family=poisson(link=log))

Specific conductance (µs/cm) Water temperature (oC)

Depth(ft)Secchi disk depth (cm)
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Kimmerer et al. 2009

POTENTIAL MECHANISMS



Kimmerer et al. 2009

Bay Survey E and L Data
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Kimmerer et al. 2009
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Tidal Marsh Study 

1 64

3
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7

Study Sites

1. No name (Martinez)
2. Ryer Island
3. Wheeler Island
4. Mallard Island
5. Chipps Island
6. Browns Island
7. Sherman Island



Conducted a tidal marsh study in actual tidal marshes

Ryer Island



Conducted a tidal marsh study in actual tidal marshes

Ryer IslandSampled  all sites bimonthly;
Feb-May in 2013 and 2014

Open water shoals Tidal Marsh Sloughs

Target depth: 2 m or less



Compared Longfin Smelt Densities between Tidal 
Marsh Study and CDFW Smelt Larval Survey

Open water shoals Tidal Marsh Sloughs

Target depth: 2 m or less
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Shallow open water areas supported higher 
densities of longfin smelt larvae

More longfin smelt collected in 2013
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More longfin smelt collected in 2013 Densities not different between studies
(CDFW SLS vs Tidal Marsh Study)

TMSCDFW SLS
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Ryer Island

Tow position/distance recorded in Navionics

Browns Island

Sherman Island
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Relationship between larval catch and environmental variables during tidal marsh survey

GAM(COUNT ~ s(TEMP')+ YEAR + s(SAL)+ s(CHL)+ s(PH)+ s(TURB) + s(DEP) + HAB, 
offset=log(VOL), gamma=1.4, family=poisson(link=log))
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Relationship between larval catch and environmental variables during tidal marsh survey

Hobbs et al. 2010

GAM(COUNT ~ s(TEMP')+ YEAR + s(SAL)+ s(CHL)+ s(PH)+ s(TURB) + s(DEP) + HAB, 
offset=log(VOL), gamma=1.4, family=poisson(link=log))



Existing Paradigm-
Longfin smelt spawn in freshwater and are transported into Suisun Bay (Rosenfield and Baxter 2007; Kimmerer et 
al. 2009, CDFW 2009) 



Emerging Paradigm-
Longfin smelt spawn in fresh water and low salinity water. Available spawning habitat increases from east to west



Plenty of restoration opportunities throughout the low salinity and brackish 
regions of the estuary
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