Effects on Aquatic Species and Water Quality:
Will Aquatic Species be Affected by
Restoration?

Dr. James Hobbs, Jonathan Cook, Patrick Crain, Nick
Buckmaster, Micah Bisson, Emily Trites, Christina Parker,

Zachary Bess

one /7



3 South Bay Salt Pond

Restolrat:on l,)fole,c:‘,v P rOj e Ct O bj e Ct i Ve S

Create, restore or enhance habitats of sufficient
size, function and appropriate structure to:

1. Promote restoration of native, special-status plants and
animals that depend on South San Francisco Bay for all or
part of their life cycle.

2. Maintain current migratory bird species that utilize
existing salt ponds and associated structures such as
levees.

3. Support increased abundance and diversity of native
species in various South San Francisco Bay aquatic
terrestrial ecosystem components, including, plants,
invertebrates, fish, mammals, birds, reptiles and

a mphl bians. Trulio et al. 2007 South Bay Salt Pond Restoration Proj

Appendix D- Adaptive Management Plan
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Key Uncertainties

- Wildlife use of restoring habitats
» Habitat evolution and sediment dynamics & ___~

* Mercury methylation
« Water quality
 |nvasive species

* Public access
 Infrastructure support
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Monitoring-Adaptive Management

“Too tidal or not to tidal”
50:50 or 90:10
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Research Questions

1. How will aquatic species assemblages
respond to restoration”?

2. Will species of special-status benefit?

3. Will restoration increase the abundance
and diversity of aquatic species?
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South Bay Salt Pond
Fisheries Research Prject
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Habitat-Assemblage Evolution

San Francisco Bay Estuary Restoration Climate?

Tidal Pond Pond A18

Copyright ©Herb Lingl/ aerialarchives.com
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Habitat-Assemblages

San Francisco Bay Estuary Tidal Ponds

[ Non-Native [Jl] Native

37 SpeCieS fish nd A18 FISH 50 INVERTS
90% of CPUE Native w

Tidal Ponds Sloughs and Bay TidalPonds Sloughs and Bay

South San Francisc

48 species fish .
> 20 Invert taxa

23 species fish nd A16
16% of CPUE Nq’give -
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_—

2008 Time (years) 2058

ONE WORLD




2. Will species of special-status benefit?

Pond A8 Notch

o Steelhead Trout-Fed-ESA Threater

2013-pit tagged ~73 trout
upstream

See report on web
* Green Sturgeon-Fed-ESA S.DPS-Threatened

. No Green Sturgeon observed
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Longfin Smelt “*%

March 2009 State-ESA Threatened Mar 2012 USFWS-"Warranted” — Added to wai

Longfin Smelt Indices From 1967-2013
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2. Will species of special-status benefit?
Longfin Smelt in Alviso Marsh

Source-Sink or Overwinter Feeding Grounds?

Longfin
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3. WIll restoration increase the abundance and
diversity of aquatic species?

Restoration- Pop’n Dynamicsnvironmental Var,
Altered Physical-Chemical Top-Down Effects- * Freshwater Flows
Attributes Predation « Temperature

» Dissolved Oxygen

Tidal Ponds
Life History. - =

.
\_ Which Species?
Fish .\ | « Common species

Abundance * Resident
“N” * Marsh Dependent

Stock-Recruitment-

Sutionlp Zifssise | o e e

Competition
Food Limitation Ocean Recruitment
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Abundance Trends-Tidal Ponds & Sloughs

Pelagic Fish
X W

—— Northern Anchovy —@— Shiner Surfperch
—A— Three-spine Stickleback —¥— Mississippi Silverside
—&— Rainwater Killifish

2010 2011 2012 2013 2014 2015

e Pelagic Inverts

Benthic Fish
K —

—— Arrow Goby —@— Yellowfin Goby
—A— Pacific Staghorn Sculpin —W— Longjaw Mudsucker

2010 2011 2012 2013 2014 2015

2010 2011 2012 2013 2014 2015

—&— Oregon Mudcrab

B Epi-Benthic Inverts

—A— Paleomon

o

2010 2011 2012 2013 2014

Infaunal Inverts

—i— Overbite Clam —@— M. Petalum
—A— Pileworms

ONE WORLD

2 UCDAVIS

2011 2012 2013 2014 2015




Environmental Variability-\Water Quality

—a— Tidal Ponds —o— Sloughs

Salinity-ppt
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3. WIll restoration increase the abundance and
diversity of aquatic species?

Restoration- Pop’n Dynamics&Environmental Var,
Altered Physical-Chemical Top-Down Effects- * Freshwater Flows
Attributes Predation » Temperature

» Dissolved Oxygen
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Research Questions

1. How will aquatic species assemblages respond
to restoration?
- Tidal Ponds similar to the sloughs and bay
- Managed Ponds support abundance of Non-native sp.

2. Will species of special-status benefit?
- Tide gates on managed ponds predation hotspot
- Abundance of prey could provide benefits

3. Will restoration increase the abundance and
diversity of aquatic species?
- Managed Ponds increase non-native sp. 1" Diversity
- Some sp. 1" trends
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Recommendations
“Too tidal or not to tidal”

1. Promote restoration of )zi1ijy=, =z ezl
521111 plants and animals that depend on
South San Francisco Bay for all or part of

2. Maintain current migratory bird species
that utilize and

associated structures such as levees.

3. Support increased abundance and i : S ‘ o
diversity of in various South [P~ ’f

>

San Francisco Bay aquatic terrestrial

et ML ecosystem components, including, plants, .

o SN

Ridgeway Rail, Saltmarsh , mammals, birds, orebirds, Waterfowl

Steelhead , Green Sturge

: ST, Ak R Sy i e 5 “ oy o
e AL NG, » s .'.‘ L }. . ~ o Loy
ONE WORLD

UCDAVIS



LLERLE

John Bourgeois, Brenda Buxton-SCC
Laura Valoppi, Greg Shellenberger —

USGS «%%) Don Edwards San Francisco Bay
Cheryl Strong, Ann Morkill, Eric Mruz- ¥ National Wildlife Refuge | California

USFWS Don Edwards ( )))

Pat Showalter, Jason Nishijima, Ryan Santa Clara Valley Water District
Heacock-Chris Van Amburg-SCVWD Coastal \\W /

Jim Ervin, Ryan Mayfield, Bryan Frueh-SJ- onservancw RS RS S 5
SCRWF 7N

Aaron O’Callahan-RLF South Bay Salt Pond
Volunteers, Students & Staff REStoratlon PrO] ect

Felipe La Luz, BillyTu, Eva Bush,
Mackenzie Gilliam, James Chhor, Steven
Anderson, Jesse Vargas

=~ UCDAVIS




Alviso Marsh Summer Low-DO

Alviso Slough Managed Pond- A8 Complex
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Is Hypoxia Impacting Fish?
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Tidal restoration v. Managed Ponds
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Tidal restorations v. Sloughs-Bay
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