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Otolith Geochemistry & Fish Ecology Laboratory


http://hobbslab.com/news/
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South Bay Salt Pond
Restoration Project

Restoring 1

Aquatic Species Response to Restoring Tidal Flows
to the Pond A8 Complex

Alviso Marsh, South San Francisco Bay
Final Report
Survey Years 2014-2018
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Dissolved Oxygen
in South San
Francisco Bay:

Variability, Important Processes, and
Implications for Understanding Fish
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WRMP: Guidelines for Fish and Fish Habitat Monitoring

Overview

L

by the FFI

Comparison of Nekton Assemblages Among Restoring Salt
Ponds in the Alviso Marsh, San Francisco Estuary

CHAPTER 3
Habitat Quality and Fish Abundance in the Alviso
)10-2016




to SFE Wetlands

1. Dams & Exports Management
- IEP, Water Board, Outflow Mgmt. Efforts

2. Wastewater
- Nutrient Management Strategy; WRMP

3. Industry & Development
- Salt Pond Restoration Program; WRMP

4. Climate Change
- Modeling of future conditions & species responses (+ prayer)
- Living Shorelines; WRMP




Improvements to SFE Wetlands

Wastewater treatment

San Jose-Santa Cla

ra Regional Wastewater Facility

Tertiary-treatment, nitrification

Low salinity (fresh)
High NO3, low NH3
Reduced contaminants
Highly oxygenated
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Improvements to SFE Wetlands
Restoration

Estuary-Wide

— 100’s small projects

Delta
— Fish habitat (10,000 acres)

North Bay
— Napa Salt Ponds (1,500 acres)

South Bay
— Alviso Salt Ponds (15,000 acres)
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What about the Biota?

A key motivation for restoration is to
benefit ecosystems
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The sad fact is that the ocean could be empty,

and it would still look the same.
— Carl Safina
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Otter Trawl Surveys

Smaller species
earlier life stages

Artwork by Adi Khen



Otter Trawl Surveys







Otter Trawl Surveys
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Otter Trawl Surveys

60+ Species of Fish Utilize SFE Marshes
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Otter Trawl Surveys

30+ Species/Groups of Macro-Inverts Utilize SFE Marshes

(Juno2)b0o7]

Jo1sA0 eidwA|O
[@ssn|y eluioyeD
dwuys ysoys Aegq
ueozoAlg AN

‘ddg sninAw

qelD din

abuodg

Henul ain

we|D din

dwuys |eyseoD 1S
gelD usaalo
yosueuqipnN din
1@ 193sA0 anueny
we|D yoausy "der
gelD pn siueH
|12ssnn @6piy
sqeln Jojelooaq
B1SI|NosN|\

qe.ln ssauabung
we|D ueisy
aleeyoAhlod AIN
lBus pnpy uiaisegy
pruiiyd ain

we|d [Ieysyos
geJD 210YS MO||BA
ajeolun|
podoJdises Adin
umeld ueuaqis
Aller ain

we|D suqlano
dwuysg |ejuaug
dwiuyg uobuein




Blog: “Fish in the Bay”

By Jim Ervin

Fish in the Bay = March 2022: & Crazy & mixed up month!

Fish in the Bay = February/March 2022 Supplemental Report: Gobsies,
Shrimp, ete.

Fizh in the Bay = February 2022 Another Record Calteh.

Fish in the Bay - January 2022: Anchovies and Longling, yes! Bul, no
Crangeon brooding.

Fish in the Bay = January 2021: Mud Shrimp Alert = Upogebia Explesion on
Hew Year's Day!

Fish in the Bay = December 2021: End of the firet Dry La Nina Year.

Ermmier 8,221 fim S 0 PustiasiPish s Laeves Jmsi Ba, S 8 5 Enememant

Fish in the Bay = December 2021: Langfin Alert! Longfin Smelt have
commenced Spawning in Lower South San Francisco Bay!
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http://ogfishlab.com/news/
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https://www.nationalgeographic.com/tv/movies-and-specials/the-last-drop
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Three Fishy Stories about the SFE

1. A Tale Of 2 Marshes: The Northern vs Southern SFE
2. A Fish Is Not a Fish (What is Habitat Quality?)

3. An Unlikely Place for a Threatened Species



Three Fishy Stories about the SFE:

1. A Tale Of 2 Marshes: The Northern vs Southern SFE
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1. A Tale Of 2 Marshes: The Northern vs Southern SFE
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1. A Tale Of 2 Marshes: The Northern vs Southern SFE

QUESTION:
Are communities in North Bay and South Bay similar?

1. Abundance?
2. Diversity?
3. Community Structure?



The Northern vs Southern SFE

A Tale Of 2 Marshes

1.
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The Northern vs Southern SFE

A Tale Of 2 Marshes
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1. A Tale Of 2 Marshes: The Northern vs Southern SFE
Species “True” Diversity (2015-2019)




1. A Tale Of 2 Marshes: The Northern vs Southern SFE

Otter Trawl Fish diversity

A »

Mean Monthly Effective Species
N
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1. A Tale Of 2 Marshes: The Northern vs Southern SFE

Species Assemblages
P<0.001
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1. A Tale Of 2 Marshes: The Northern vs Southern SFE

Restored Ponds vs. (adjacent) Sloughs [south Bay Only]

Macro-invertebrates
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Eastern Mud Snail
UJID Nudibranch
Softshell Clam
Yellow Shore Crab
JID Philinid

UID Gastropod
Siberian Prawn
UID Jelly

Tunicate

Oriental Shrimp
Overbite Clam
Crangon Shrimp

Mean Abundance (CPUE)

Fishes
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Arrow Goby

California Halibut
Shokihaze Goby
Pacific Herring

English Sole

American Shad

Striped Bass
Mississippi Silverside
Yellowfin Goby

Pacific Staghorn Sculpin
Threespine Stickleback
Northern Anchovy




1. A Tale Of 2 Marshes: The Northern vs Southern SFE

* South Bay wetlands exhibited higher abundance, higher
richness, and a unique species assemblage

e Restored ponds had fewer inverts, but similar or more fish
than adjacent sloughs (restored ponds = fish habitat).

 Standardized long-term sampling across marshes, regions,
& estuaries is needed to inform restoration/management.

UNIVERSITY OF CALIFORNIA



Three Fishy Stories about the SFE:

2. A FishIs Not a Fish is Not a Fish (What is Habitat Quality?)



2. A Fish Is Not a Fish is Not a Fish (What Is Habitat Quality?)

DISSOLVED OXYGEN IN SOUTH SAN FRANCISCO BAY:
VARIABILITY, IMPORTANT PROCESSES, AND IMPLICATIONS FOR
UNDERSTANDING FISH HABITAT

Lissa MacVean', Philip Trowbridgel, Levi Lewis’, James Hobbsz,
Zephyr Sylvester', Taylor Winchell' and David Senn'

1. San Francisco Estuary Institute, Richmond, CA
2. University of California, Davis, CA

How do low concentrations of dissolved oxygen (i.e.,
hypoxia) impact the quality of fish habitat in South
Bay wetlands?



2. A Fish Is Not a Fish is Not a Fish (What Is Habitat Quality?)

60+ Species of Fish Utilize SFE Marshes
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2. A Fish Is Not a Fish is Not a Fish (What Is Habitat Quality?)
Select Species

Artwork by Adi Khen



2. A Fish Is Not a Fish is Not a Fish (What is Habitat Quality?)

Fish & Invertebrate Surveys (2015-2019)

Otter Trawl (nekton) Sonde (Water Quality)

NOTE: UC DAVIS SURVEYS ARE THE ONLY FISH MONITORING PROGRAMS IN
THE SFE THAT CAN ADDRESS RESPONSES OF ESTUARINE FISHES TO OXYGEN



2. A Fish Is Not a Fish is Not a Fish (What is Habitat Quality?)

Responses to Hypoxia are Species-Specific
Relative Catch (do)
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2. A Fish Is Not a Fish is Not a Fish (What is Habitat Quality?)

Likely responses to
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2. A Fish Is Not a Fish is Not a Fish (What is Habitat Quality?)

Likely responses to : + DO INFLECTION

+ Abundance-DO Inflection point
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2. A Fish Is Not a Fish is Not a Fish (What is Habitat Quality?)

Likely responses to : + DO INFLECTION

+ Abundance-DO Inflection point
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2. A Fish Is Not a Fish is Not a Fish (What is Habitat Quality?)

Likely responses to : + DO INFLECTION

+ Abundance-DO Inflection point
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2. A Fish Is Not a Fish is Not a Fish (What is Habitat Quality?)

Likely responses to hypoxia: + DO INFLECTION

+ Abundance-DO Inflection point
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2. A Fish Is Not a Fish is Not a Fish (What is Habitat Quality?)

Can be applied to the 60+ species of FISH
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2. A Fish Is Not a Fish is Not a Fish (What is Habitat Quality?)
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Can be applied to the 30+ taxa of MACROINVERTS
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2. A Fish Is Not a Fish is Not a Fish (What is Habitat Quality?)

Taxon-specific Habitat Suitability Functions (GAMs)

Continuous Monitoring Data (DO)
Dumbarton Bridge Habitat Suitability Model
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2. A Fish Is Not a Fish is Not a Fish (What is Habitat Quality?)

° Hypoxia did not appear to suppress Habitat Quality and Fish Abundance in the Alviso
abundance or diversity of fishes in Alviso

Dr. Levi Lewis and Dr. James Hobbs

M a rs h ( Ot h e r m et ri CS) Ot h e r | O Cati O n S) ? Department of Wildlife, Fish and Conservation Biology

University of California. Davis

 Species exhibited complex responses to
water quality: “Some like it hot, some like
it cold...”

 Habitat quality for “fish” is undefined. “A
fish is not a fish.” (must be specific)

 Solution: seasonal focal assemblages?

 Solution: GAMs (models) — continuous
taxon_SpeCifiC SUitability Can be assessed & Prepared for the San Francisco Estuary Institute S D
aggregated among focal species.

SFEI Subcontract No: 1276




Three Fishy Stories about the SFE:

3. An Unlikely Place for a Threatened Species
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JULY 2017
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Adult Longfin Smelt (Nov-mar, 2015-19)
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Larval Longfin Smelt (Mar-Apr, 2016-19)
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Generalized Additive Model
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What have we learned?

1. Lower South Bay marshes are loaded with fish
* High abundance, diversity, and a unique community vs. North Bay marshes

* Restored ponds are providing habitat for many species.

2. Diverse fish communities exhibit diverse behaviors
* Hypoxia not depressing total fish abundance and diversity; possibly diversity/structure

* Assessing habitat quality for fish requires careful selection of spp., season, etc.

3. Discovered new spawning/rearing habitats for Longfin Smelt
e Present in all Bay tributaries

e Abundant in Alviso Marsh & restored ponds

* Evidence of spawning in wet years(eggs, milt, & larvae)

* May benefit from tidal marsh & watershed restoration



Forward Thinking




OPPORTUNITIES FOR SYNERGY
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OPPORTUNITIES FOR SYNERGY
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The sad fact is that the ecean could be empty,

and it would still look the same.
— CarlSafina
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