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Surveys and Monitoring

OGFL Research



Levi S. Lewis, UC Davis South Bay Salt Ponds Restoration Program, 2024 6

OGFL Research

Otolith & Fin Ray Schlerochronology
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LA-ICP-MS Geochemistry
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Global Reach (collaborations across continents)
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Local Focus (San Francisco Bay/Estuary)
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OGFL Research

Today: Fish and Fish Habitats in South Bay Wetlands
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OGFL Research

Today: Fish and Fish Habitats in South Bay Wetlands
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I. Intro: Wetland Fishes & Fish Habitats

II. Past FFH Monitoring in South Bay Wetlands 

III. Recent, Ongoing, & Future Studies

IV. Lessons Learned, Forward Thinking

“A society grows great when old men 
plant trees in whose shade they shall 
never sit.” 
— Greek Proverb

“An estuary grows great when old 
managers restore wetlands whose veg. 
they may never view.” 
— Geek Proverb

“Ecological knowledge grows great 
when old scientists initiate monitoring 
whose trends they may never track.” 
— Geek Proverb
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Wetlands 
Definition

Ecology

Value

Conservation

"Of the original 2200 km2 of tidal marsh, 

only about 125 km2 of undiked marsh 

remains today“ (95% degraded)
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Lewis et al. 2023

Fish and Fish Habitats (FFH)
Wetlands 
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The San Francisco Estuary
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Brackish Wetlands 

Suisun Bay
(Upper Estuary)

San Pablo Bay
“North Bay”

South  San Francisco Bay
“South Bay”

SFEI

The San Francisco Estuary
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“An abundant, diverse community of fish that is dominated by native 
species, which in turn are widespread throughout their native range, is an 
indicator of a healthy Estuary.”

“In San Francisco and San Pablo Bays, this long-term data set is from 
sampling only the offshore areas of the bay and may not reflect benefits 
to fish populations from recent wetland restoration.

The San Francisco Estuary

Wetland Fishes
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FFH Monitoring in the SFE

https://deltascience.shinyapps.io/Home/

IEP

• Only Suisun Marsh has been 
included in long-term monitoring

• No long-term monitoring in most 
North Bay and South Bay Wetlands

• Limited habitat & species coverage
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FFH Monitoring in the SFE

State Federal
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The sad fact is that the ocean [estuary] could be empty, and 
it would still look the same.
– Carl Safina 
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Ravenswood

Eden Landing

AlvisoSouth Bay FFH Studies
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South Bay FFH Studies
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HISTORICAL

• Schmitt, W. 1978 (1912-1914)

• Carpelan, L 1957 (1951)

• Alpin 1967 (1963-1966)

• De Vlaming 1972 (1970)

• Pearson 1989 (1973-1982)

• SBDA 1983 (1981-1986)

• Saiki & Meija 2006 (2006-7)

• Meija & Saiki 2007 (2006-7)

FUTURE

• Gast & Assoc. (in prep). Ravenswood

• Lewis (in prep). Calabazas San Tomas

• Lewis (in prep). CWS Regional Analysis

• Lewis (future). WRMP FFH (regional)

REVIEWS

• Valoppi, L. 2018

• Wood et al. 2019

• Marvin-DiPasquale et al. 2022

OGFL-UCD

• Hobbs 2012 (sentinel sp study 1, LJM)

• Hobbs 2014 (RBT PIT study)

• Hobbs 2014 (sentinel sp study 2, PSS)

• Buckmaster & Hobbs 2014 (invert communities)

• Cook & Hobbs 2016 (pond fish communities)

• Hobbs 2015 (Gillnet/LEOSHA study)

• Hobbs 2017 (sbda vs sbots 1)

• Hobbs 2018 (Hg study)

• Lewis & Hobbs 2018  (sjscrwf-fish)

• Lewis & Hobbs 2019 (sfei do 1)

• Lewis & Hobbs 2019 (bay tribs, larval LFS)

• Lewis & Hobbs 2021 (sbots 2 - fish)

• Lewis & Hobbs 2021 (sjscrwf – mysids)

• Lewis 2024 (Intensive OT Study, sfei do 2)

South Bay FFH Studies
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South Bay FFH Studies
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South Bay FFH Studies Through Time
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Carpelan (Fish, Inverts, Environment (1951)
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De Vlamming Longjaw Mudsucker Study (1972)
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SBDA Otter Trawl Survey (1982-1986)
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SBDA Otter Trawl Survey (1982-1986)
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SBDA Otter Trawl Survey (1982-1986)
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USGS Gill Net & Trap Study (2006, SBSPRP)
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UCD Leopard Shark Study (2013-2014)
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UCD Leopard Shark Study (2013-2014)
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UCD Leopard Shark Study (2013-2014)
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UCD Leopard Shark Study (2013-2014)
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UCD Leopard Shark Study (2013-2014)
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UCD Steelhead Tagging Study (2013-2014, SCVWD)
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UCD Steelhead Tagging Study (2013-2014, SCVW)
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UCD Longjaw Mudsucker Minnow Trap Study (2012-2014, SBSPRP)
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UCD Longjaw Mudsucker Minnow Trap Study (2012-2014, SBSPRP)
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UCD Longjaw Mudsucker Minnow Trap Study (2012-2014, SBSPRP)
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UCD Longjaw Mudsucker Minnow Trap Study (2012-2014, SBSPRP)
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UCD Longjaw Mudsucker Minnow Trap Study (2012-2014, SBSPRP)



II. FFH Monitoring in South Bay Wetlands

Levi S. Lewis, UC Davis South Bay Salt Ponds Restoration Program, 2024 51

UCD Mercury Beach Seine Study 1 (2014-2017, SBSPRP)
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UCD Mercury Beach Seine Study 1 (2014-2017, SBSPRP)
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UCD Mercury Beach Seine Study 1 (2014-2017, SBSPRP)
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UCD South Bay Otter Trawl Survey
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UCD South Bay Otter Trawl Survey
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UCD South Bay Otter Trawl Survey

Macro-invertebrates Fishes

Restoration Ponds
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UCD South Bay Otter Trawl Survey Regional Patterns
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Prop1: Lewis, Hobbs, Willmes

UCD South Bay Otter Trawl Survey Longfin Smelt (Endangered)
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UCD Intensive Otter Trawl Survey (2021, SFEI)
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UCD Intensive Otter Trawl Survey (2021, SFEI)

Habitat Suitability (Dissolved Oxygen)
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UCD Intensive Otter Trawl Survey (2021, SFEI)

Habitat Suitability (Dissolved Oxygen)
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• Ravenswood Fish Monitoring Study (Ducks Unlimited, Helix, T. Gast & Associates)

Recent & Ongoing



3. Recent, Ongoing, Future Studies

Levi S. Lewis, UC Davis South Bay Salt Ponds Restoration Program, 2024 64

• Ravenswood Fish Monitoring Study (Ducks Unlimited, Helix, T. Gast & Associates)

• Calabazas–San Tomas Fish Monitoring & Hg Study (Stillwater Sciences, UC Davis)

Recent & Ongoing
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• Ravenswood Fish Monitoring Study (Ducks Unlimited, Helix, T. Gast & Associates)

• Calabazas–San Tomas Fish Monitoring & Hg Study (Stillwater Sciences, UC Davis)

• South Bay Otter Trawl Survey (SJSCRWF, UC Davis)

Recent & Ongoing
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Future

• Wetlands Regional Monitoring Program – Phase 1 Fish & Fish Habitat Survey (2025-2027)
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Future

• Wetlands Regional Monitoring Program – Phase 1 Fish & Fish Habitat Survey (2025-2027)

• State of Our Estuary Report (2025)



Outline

Levi S. Lewis, UC Davis South Bay Salt Ponds Restoration Program, 2024 68

I. Intro: Wetland Fishes & Fish Habitats

II. Past FFH Monitoring in South Bay Wetlands 

III. Recent, Ongoing, & Future Studies

IV. Lessons Learned, Forward Thinking

“A society grows great when old men 
plant trees in whose shade they shall 
never sit.” 
— Greek Proverb

“An estuary grows great when old 
managers restore wetlands whose veg. 
they may never view.” 
— Geek Proverb

“Ecological knowledge grows great 
when old scientists initiate monitoring 
whose trends they may never track.” 
— Geek Proverb



IV. Lessons Learned, Forward Thinking

Levi S. Lewis, UC Davis South Bay Salt Ponds Restoration Program, 2024 69

1. Ecological Baselines: Restored habitats are used by native fishes, similar to adjacent slough & 
natural wetlands (restoration creates valuable habitat for native fishes)

Lessons Learned
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1. Ecological Baselines: Restored habitats are used by native fishes, similar to adjacent slough & 
natural wetlands (restoration creates valuable habitat for native fishes)

2. Endangered Species: Restored tidal ponds heavily used by Longfin Smelt (all age classes) annually. 

Lessons Learned
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1. Approaches:  Sentinel Species vs Aquatic Communities (tradeoffs)

2. Methods:  Otter Trawl, Beach Seine, Minnow Trap, Fyke, Gill Net (WRMP Guidelines)

3. Standardization: Lacking in lower SFE; needed to assess changes due to restoration activities and 
climate change

4. Repositories: Needed to inform future monitoring and restoration (IEP, EDI, SFEI, WRMP)

5. Regional Monitoring, Integration & Quantitative Analysis: Needed and planned (CWS, WRMP)

Forward Thinking VS
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