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2007 POD Progress Report

Printed version available shortly.

Primarily results through August
2007.

“Weight of evidence” approach.
Synthesis is from POD MT.

Most results not yet published.

Management implications are still
being evaluated.
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Stock - Recruitment Effects
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Have Delta Smelt Dropped Below
Critical Population Levels?
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Source: Anke Mueller-Solger (DWR)




. Source: DFG 2007 Fall MW Trawl
Fall abundance in 2007 No sampling 1974 and 1979

continued to decline for all POD fishes.
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Fall “habitat quality” deteriorated
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Causes of Changes in Fall Turbidity
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Causes of Changes in Fall Salinity
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Fall “habitat quality” matters to the
delta smelt population

Fall EQ + Fall Abundance predicts juvenile production



Other habitat stressors

e Bioassays showed little effect (<5 %) In
2005 or 2006.

e <15% adult delta smelt impaired

e 100 % of young striped bass show
multiple infections

Source: Inge Werner, Swee Teh, and Dave Ostrach (UCD)




Increased Toxicity Iin 20077

January - July Results

°  Fish & zooplankton collection

O Invertebrate toxicity test sites

@ Sites with invertebrate toxicity

Source: Inge Werner (UCD)




POD & Nutrients
Example: Ammonia pollution

Sewage Treatment Plants

~

Increasing Ammonia
levels in Delta and
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~ 90% of the Ammonia Load at Hood comes
from the Sacramento Regional
Wastewater Treatment Plant

Monthly Ammonia Loads in the Sacramento River at Hood
and in Effluent from the Sacramento Regional WWTP

® Sacramento River at
Hood/Greenes Landing
= SRWTP Effluent
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Sources: A. Mueller-Solger, DWR; A. Jassby, in press SFEWS



Unionized ammonia iIs toxic to fish
e Salmonids are particularly sensitive

e Delta smelt may be more sensitive

« More work needs to be done

Delta smelt survival versus un-ionized ammonia (mg N/L) in ambient Delta
water samples and control water
Graphs provided by Dr. Inge Werner, UCD-ATL
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Widespread blooms of the
toxic alga Microcystisin 2007

August Levels: 1.3 million cells/mL

Core Habitat of Delta Smelt

Source: Peggy Lehman (DWR)




TOP-DOWN

Water Predation

Diversions

FISH
ABUNDANCE




Water Project Losses

: Up to 35-65 Percent
of Delta Inflow

Fish Facilities Provide Data on Numbers Salvaged




Evidence of Increased Entrainment of Adult
Delta Smelt During Winter
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Negative Old & Middle River Flows Apparently Increase
Adult Delta Smelt Entrainment
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() 1993-1999

@ 2000-2005

=
=
0
S
[
a

SWP & CVP Salvage
(log count)

-10000 -5000 0 5000 10000 15000
Combined OIld & Middle River Flow (cfs)

Mean Values for December-March

Source: Source Lenny Grimaldo (In Review)
1993-2005







Bill Bennett's BIG MAMA Hypothesis

Larger/older females:

- Have higher fecundity.
— Spawn early and repeatedly.

— Produce larger/earlier offspring that havé“higher
fitness.

— Are more subject to water project effects.
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Bigger Changes in Phytoplankton
Quality Than in Quantity
Quantity:
e Low Biomass and Productivity In the
Delta & Suisun Bay.
 Prior to 1995: Delta-wide Declines

¢ 1996-2005: Positive or Neutral Trends

Quality:
 On the Rise: Less-Nutritious or
Toxic Species, e.g. Microcystis

Source: Jassby et al. (2002, In press), Lehman et al. (2005: 2007)




Food Affects Summer Smelt Survival
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No Major Change in Zooplankton Biomass,
But Big Change In Species
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