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Exposure of Delta Smelt to Dissolved Pesticides During Larval
and Juvenile Stages in 1998 and 1999
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EFFECTSCONCENTRATION   x   DURATION   =   EXPOSURE
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Background:
Delta smelt populations have plummeted 
and have not yet recovered despite recent 
wet years.

 

Threats to Delta Smelt Population:
` Contaminants
` Predation
` Food availability

Strategy:
` Spawning Habitat: Measure pesticide
      concentrations at the same time and 
      location as the CDFG 20mm Delta
      Smelt Surveys.

` Nursery Habitat: Measure pesticide
      concentrations at Mallard Island 
      when salinity is approximately 2 ppt.
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` Flow extremes
` Entrainment
` Competition

This study measures the temporal 
and spatial variations in exposure
of Delta Smelt to dissolved
pesticides during sensitive life 

Delta sites

depends on application and hydrology
(molinate concentration shown as example)

Interannual Variation 
of Concentrations

Molinate and thiobencarb
were NOT detected in the
Delta in 1998, but were 
detected in 1999.
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In Cache and Lindsey 
Sloughs, molinate and 
thiobencarb varied by 
an order of magnitude.

Cache and Lindsey Sloughs

(Note the concentration scale change)
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depends on source of pesticide
(symbol size shows trend in concentrations)

Spatial Variation 
of Concentrations

Sacramento Valley Source San Joaquin Valley SourceIn Delta Source

May-June 1999May-June 1999 May-June 1999
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Most pesticides have multiple sources, which increases
the complexity of their spatial distribution.
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Residence Time of 
Fish and Pesticides

Comparison of Residence Times:  Lindsey
Slough and Sacramento River at Rio Vista Residence times in Lindsey

    Slough at least 5 times longer
    than in Sacramento River.

Dead-end sloughs are important
    Delta smelt habitat.  When 
    pesticides and larval Delta smelt
    co-occur, exposures will be longer in
    dead-end sloughs than main channels.

Delta Smelt are present at confluence of
 rivers during highest pesticide

concentrations.
       

04
/2

8/
99

05
/2

6/
99

06
/2

3/
99

07
/2

1/
99

P
es

ti
ci

d
e 

C
o

n
ce

n
tr

at
io

n
 (

n
g

/l)

0

200

400

600

D
el

ta
 S

m
el

t 
D

en
si

ty
(p

er
 1

0,
00

0 
m

3 )

0

50

100

150

200

250
Molinate
Metolachlor
Thiobencarb

Pesticide Concentrations and Fish Abundance 
at Confluence of Rivers  
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Sacramento River at Rio Vista
Lindsey Slough
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Evaluating Effects
on Delta Smelt

Interpret toxicity assays cautiously because they are run
under different conditions than field conditions

Shorter duration (days to weeks)

Constant concentration

Single pesticide

TOXICITY ASSAYS

Longer duration (weeks to months)

Varying concentration

Multiple pesticides

FIELD CONDITIONS

Direct Effects

Mortality 
acute or chronic toxicity
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Hinders reproduction, swimming
performance,  growth rate,  . . .

Indirect Effects
Changes quantity and/or quality of food for Delta smelt

Sublethal Effects

Summary and Future Directions

Measured pesticide concentrations are NOT likely to cause
   mortality (well below acute toxicity values).  Potential effects 
   could be chronic, sublethal, or indirect.

`

Concentrations of pesticides varied interannually (1998 vs 1999) 
   and spatially.

`

Pesticide concentrations will be measured during spawning and 
   larval stages in FY 2000.

`

Pesticide results will be compared with growth rate estimates
   and biomarker studies by Bennett and others.

`
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