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Trends in delta smelt abundance indicesTrends in delta smelt abundance indices

Analyses of longAnalyses of long--term Jersey Point EC data term Jersey Point EC data 

and fall hydrologyand fall hydrology

Delta smelt and turbidity distributions Delta smelt and turbidity distributions 

during fallduring fallduring fallduring fall

Retrospective analysis of wy1981 and the Retrospective analysis of wy1981 and the 

first decline in the delta smelt populationfirst decline in the delta smelt population

Delta smelt and turbidity distributions in Delta smelt and turbidity distributions in 

winterwinter

Retrospective analysis on wy2002 (a POD Retrospective analysis on wy2002 (a POD 

year) and modeling of winter entrainmentyear) and modeling of winter entrainment
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Average Salvage Average Salvage of Delta Smelt by of Delta Smelt by 

MonthMonth

Juvenile Salvage (Apr – Jul)

Average Delta Smelt Salvage by Month

Note: Only fish 20 millimeters or larger are counted in salvage

Adult Salvage (Dec – Mar)
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2424--year trends in winter (adult) and spring year trends in winter (adult) and spring 
(juvenile(juvenile) ) salvage of Delta Smelt, 1983salvage of Delta Smelt, 1983--2006 2006 

(POD identified)(POD identified)

24-Year Trends in Delta Smelt Salvage

High adult salvage
during POD years
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Fall 1993 Delta Smelt MapFall 1993 Delta Smelt Map
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5/20/09
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Probability of Catching Delta Smelt
in a FMWT Sample versus EC

Note: The “jog” in the curve at EC=2,000 may be a simple artifact from a change in the averaging interval for the data applied at that point.

Preliminary -- S
ubject to Revision



Probability of Catching Delta Smelt
in a FMWT Sample versus Turbidity

Note: The turbidity values were obtained from secchi depth readings converted to turbidity by a nonlinear regression equation

derived from DWR EMP data collected at Chipps island from 1986-1999. This conversion should be considered as approximate. 
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Fall 1993 Delta Smelt MapFall 1993 Delta Smelt Map
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2nd Turbidity map for 1993 2nd Turbidity map for 1993 

FMWT (SepFMWT (Sep--Dec average Dec average 

catch)catch)catch)catch)

Preliminary -- S
ubject to Revision



2nd Turbidity map for 1993 2nd Turbidity map for 1993 

FMWT (SepFMWT (Sep--Dec average Dec average 

catch) catch) ---- zoomedzoomedcatch) catch) ---- zoomedzoomed
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Initial release
on flood tide

3-mile Slough

Sherman
Lake

Example 3D particle tracks in the west Delta during 

Fall 1999 illustrating transport to the pumps is possible

Initial release
on flood tide
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ZOE ZOE –– August 15, 1999 August 15, 1999 

releaserelease

Zone of Entrainment – Aug 15, 1999

Water entrained at export pumps

Water exiting the northern boundariesWater exiting the northern boundaries

Water flowing past Chipps Island

Water remaining in the delta

45 days of particle tracking
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Fall 1980 Delta Smelt MapFall 1980 Delta Smelt Map
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Fall 1980 Delta Smelt Fall 1980 Delta Smelt Map Map 

zoomed inzoomed in
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Winters in the Delta have 

larger variability in 

precipitation, flows, salinity, 

and turbidity than during fall. and turbidity than during fall. 
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Calendar Year 1993 (Wet) Calendar Year 1994 (Dry)
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Winter (Jan-Mar) Conditions
Average Electrical Conductivity at Jersey Point, in ms/cm
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Let’s take a look at water 

year 2002, a POD year and the 

first year that winter 

sampling for delta smelt was sampling for delta smelt was 

done with the Spring Kodiak 

Trawl 
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2001 Fall Midwater Trawl
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WY 2002

Date of SKT Survey 1Date of SKT Survey 1

Entrainment estimate: 110,000
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January 2002 SKT Population Estimates by Area

Jan 7-10, 2002
Survey 1

4,170

Total Population: 682,000 fish

Population in S. Delta: 313,000 fish

Percent in S. Delta: 46%

Population estimates by Miller (2005)

4,170
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Map of South Delta showing 3 Map of South Delta showing 3 
areas used for PTM areas used for PTM 

entrainment modeling for entrainment modeling for 
20022002 Turner

Franks Tract

Sherman

Chipps Island

Three Areas Used for Particle-Tracking Experiment    
to Estimate Adult Delta Smelt Entrainment in WY 2002 

Lake

Lower San Joaquin River Area 20022002

Grantline Canal

Turner
Cut

Head of

Old RiverState Water Project
Pumping Plant

Central Valley Project
Pumping Plant

Clifton Court
Forebay

Mildred
Island

Lower San Joaquin River Area

Franks Tract Area

South Delta Area

25,000 particles released

150,000 particles released

130,000 particles released
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Details of PTM experiment Details of PTM experiment 

for 2002for 2002

Details of PTM Experiment

in each of the three areas beginning

● Particles, each simulating an adult
delta smelt, were released randomly 

on Dec 10, 2001 and continuing for 
two weeks. 

● Particles were tracked for 45 days
and counted if they were

● Particles were only released in the
upper 12 feet of the water column

entrained at the pumps.

two weeks. 

Preliminary -- S
ubject to Revision



Results of PTM experiment for Results of PTM experiment for 

20022002

Particles released:  130,000
Particles entrained:  18,000
Percent entrained: 14%

Results of PTM Experiment
WY 2002

Percent entrained: 14%

Particles released:  150,000
Particles entrained:  97,000
Percent entrained: 65%

Particles released:  25,000
Particles entrained:  24,000
Percent entrained: 96%

Total particles entrained: 138,000

Estimated entrainment from
salvage data: 110,000 fish
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Combined Old and Middle River 
Flows (1981-2006) (Jan-Feb) (Mar-
Apr) (May-Jun)

Combined Old and Middle River Flows
Bad years for
entrainment

? ? ?

Year

Preliminary -- S
ubject to Revision



END


