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Species Included in CDFW’s 2010 Report
to the SWRCB*

Eurytemora affinis Pacific Herring
Neomysis mercedis Splittail
Crangon franciscorum Delta Smelt
Pacific Lamprey Longfin Smelt

River Lamprey Chinook Salmon
Green Sturgeon Prickly Sculpin
White Sturgeon Striped Bass
American Shad Starry Flounder

* Effects of Delta Inflow and Outflow on Several Native, Recreational, and
Commercial Species. February 2010. Prepared for the Informational Proceeding to
Develop Flow Criteria Necessary to Protect Public Trust Resources. DFG Exhibit 1.




San Francisco Bay Study
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e Original Stations
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1980-2012

52 stations sampled
monthly.

2 nets — midwater
and otter trawl.

Used data from 35
“core” station for
abundance indices.




Midwater Trawl
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251, 501, and 75
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Plainfin Midshipman
Brown Rockfish Age0
Pacific Tomcod
Crangon nigromaculata
Bay Goby

Speckled Sanddab
English Sole Age0
Cancer magister Age0
Staghorn Sculpin Age0
Shiner Perch

White Croaker
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Leopard Shark
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Monthly Delta Outflow
1979-2013
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Ocean Climate

NPGO Index
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Source: Emanuele Di Lorenzo, Georgia Institute of Technology



Crangon franciscorum Life Cycle

Larvae

| Gulf of Farallones, P
Winter /" . Central Bay

Adults e > POSt-Larvae

Gulf of Farallones, o Central Bay and San
Central Bay Pablo Bay

_ Summer
Juveniles

San Pablo Bay and
Suisun Bay




Crangon franciscorum juveniles
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Crangon franciscorum juveniles

r’=0.5016
p=<0.001, n=33

A 1980-1987

)
&)
C
©
©
C
>
O
<
+—
o
Q
>
)
=
(@)]
@)
-

O 1988-2006

® 2007-2012
— 1980-2012

4.5 5.0

Log Outflow, March-May (cfs)




Possible Mechanisms for Abundance-
Outflow Relationship

 |dentify the mouth of the estuary and cue
upstream migration

« Aid upstream migration — gravitational circulation

— Post-larvae are swimming on flood tides
e Size and location of the brackish-water nursery
area

— Shoals important for early rearing
— Approximately 6-17 salinity (25" and 75™ percentiles)




Pacific Herring Life Cycle

Winter 3 ) Eggs ’%, Winter-

%//}0 Spring

Maturing
f j— Larvae

\] Uven | IeS 2-3 years Feeding .
, , | Growth South to Suisun

Pacific Ocean Bay, tidal channels
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Late Summer- _ Spring-
Eall Juveniles Summer
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Pacific Herring Larvae

Pacific Herring 2014
SURVYEY 2 (12172014 - 1f23/2014)
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Pacific Herring Age-0
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Pacific Herring Age-0
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Possible Benefits of Freshwater Outflow

Cue spawning — reportedly takes place with
decreasing salinities (<28)

Increased embryo and larval survival

— Embryo and larval survival highest at 16 ppt in lab
Aid dispersal upstream

Size, location, and guality of nursery area

— Shallow water important for smallest juveniles

— Approximately 20-28 salinity (25t and 75%
percentiles) for larger age-0




Starry Flounder Life Cycle

Larvae

| Coastal Ocean
Winter

Adults

Coastal Ocean, Central Bay and San

Central Bay FGeed";‘r? Pablo Bay
f'ow é{s\
O

1-3 years o)

. Summer
Juveniles

San Pablo Bay, Suisun
Bay, Marshes, and Rivers




Age-0 Starry Flounder

Age-1 Starry Flounder
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Starry Flounder

r* = 0.2346
p<0.01, n=34
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Possible Mechanisms for Abundance-
Outflow Relationship

 |dentify the mouth of the estuary and cue
upstream migration

« Aid upstream migration — gravitational

circulation

— Small, newly-transformed juveniles are swimming on
flood tides

e Size and location of the brackish-water nursery
area

— Shoals important for all juveniles, especially age-0
— Approximately 3-18 salinity (25" and 75™ percentiles)




Splittail Life Cycle

Feeding

ADULTS |
age-2 & older

| e

Winter
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Winter
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Splittail

2= 0.446
p<0.001, n=45
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Possible Mechanisms for Abundance-
Outflow Relationship

Attraction flows for upstream migrating adults

Timing and duration of floodplain inundation
Downstream dispersal of juveniles

Size and location of the brackish-water
nursery area for older juveniles
— Marshes, tidal sloughs, shoals

— Approximately 0.2-6.7 salinity (25" and 75%
percentiles)




White Sturgeon Life Cycle
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White Sturgeon Juveniles

>
QO
ge
c
Q
-
)
>
>
—

0 wmil | . I I. . = B I-

80 85 95 00 05 10
Year




Juvenile Index

White Sturgeon
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Possible Benefits of Freshwater Outflow

 Attraction flows for upstream migrating adults

 Downstream dispersal of larvae and small
juveniles

e Size and location of the brackish-water
nursery area for juveniles

— Approximately 0.2-5.9 salinity (25" and 75%
percentiles) for age-1
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