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OGFL Research

Scientific Approach

Surveys and monitoring

Long-term fish, invertebrate, and water quality

surveys in the San Francisco Estuary

Levi S. Lewis, UC Davis

Otolith analyses

Otolith microstructure (age and growth) and
microchemistry (trace elements, strontium

isotopes, oxygen isotopes)

South Bay Salt Ponds Restoration Program, 2024

Ecological modelling

Quantifying community and population
dynamics, and variation in life-history traits, in
relation to water quality and environmental

change
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Surveys and Monitoring
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OGFL Research

Otolith & Fin Ray Schlerochronology

Leading Pectoral Fin Ray

ID: 3367

Sectioned Fin Ray

Age and growth
transect

Geochemistry
Transect

Edge/Capture
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OGFL Research
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OGFL Research

Global Reach (collaborations across continents)

Published Research
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OGFL Research
Local Focus (San Francisco Bay/Estuary)
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OGFL Research
Today: Fish and Fish Habitats in South Bay Wetlands

Surveys and monitoring

Long-term fish, invertebrate, and water quality

surveys in the San Francisco Estuary
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OGFL Research
Today: Fish and Fish Habitats in South Bay Wetlands
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Outline

l. Intro: Wetland Fishes & Fish Habitats

ll. Past FFH Monitoring in South Bay Wetlands
lll. 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

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



Outline

l. Intro: Wetland Fishes & Fish Habitats

"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

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



|. Introduction

Wetlands
Definition
Ecology
Value
Conservation ==

CSIRO PUBLISHING

hitp://dx.doi.org/ 10.1071/ MF14173

How much wetland has the world lost? Long-term The MOdlﬁcatlon Of an Esmary

and recent trends in global wetland area FreEpeRrIC H. NicHOLS, JAMES E. CLOERN, SAMUEL N, LUOMA.
2 8 DAVID H. PETERSON ’
% Nick C. Davidson
E Institute for Land, Water and Society, Charles Sturt University, Albury, NSW, Australia; and
[ Chemin des Jordils 18, 1261 Le Vaud, Switzerland. Email: arenaria.interpres@gmail.com
T 60
5
b
8 . .
T 4 "Of the original 2200 km? of tidal marsh,
g only about 125 km? of undiked marsh
o .
£ 20 remains today” (95% degraded)
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|. Introduction

Wetlands
Definition
Ecology
Value
Conservation

Levi S. Lewis, UC Davis

Aquatic Habitats & Fish
Communities of SFE Wetlands

Wetland Fish Habitats
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|. Introduction

Wetlands
Definition
Ecology
Value
Conservation

Fish and Fish Habitats (FFH)

Semi-diurnal tidal movements

High Tide

Semi-diurnal
tidal movements

l
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. Introduction
The San Francisco Estuary

Silicon Valley
— =

»
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. Introduction
The San Francisco Estuary
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. Introduction
The San Francisco Estuary
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|. Introduction

The San Francisco Estuary
Brackish Wetlands

Suisun Bay
(Upper Estuary)

an Pablo Bay
“North Bay”"

™ -

South San Francisco Bay
-\ “South Bay”

v SFEI
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|. Introduction

"An abundant, diverse community of fish that is dominated by native

The San Fl‘anCISCO EStuary species, which in turn are widespread throughout their native range, is an

_ indicator of a healthy Estuary.”
Wetland Fishes

“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.

UPPER ESTUARY FISH COMMUNITIES

Suisun Marsh Fair Declining
Suisun Bay Pelagic Very Poor Declining
Native Fish
Abundance Central-West Delta e PoeT Declinin;
Pelagic y£00 CEamg
Delta Beach Zone Very Poor Declining
Suisun Marsh Poor Improving
Suisun Bay Pelagic Poor Stable
Percent
Native Fish c L West Del
S Nett DetA Very Poor Stable
Pelagic
STATUS AND TRENDS OF INDICATORS OF ECOSYSTEM HEALTH
Delta Beach Zone Very Poor Declining
Suisun Marsh Poor Stable
Suisun Bay Pelagic Fair Stable
Percent
. . . Native Species
The condition of fish communities varies across the Estuary. In the lower Estuary, fish communities are abundant, Central-West Delta Very Poor Declining
™ diverse, and dominated by native species. However, in the brackish and freshwater upper Estuary, native fish Pelagic
FISH \" communities are in poor condition. Based on long-term monitoring data, native fish communities across the Bay
are declining. In San Francisco and San Pablo Bays, this long-term data set is from sampling only the offshore areas Delta Beach Zone Very Poor Stable
of the Bay and may not reflect benefits to fish populations from recent wetland restoration.

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



|. Introduction

FFH Monitoring in the SFE | ;;:

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

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

{ : '&35?'7 1 0
* Limited habitat & species coverage °Po ogh > @
J% \) \
2 e %
' D
2y .
IEP

https://deltascience.shinyapps.io/Home/
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FFH Monitoring in the SFE ;.;ﬁ

* Only Suisun Marsh has been
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“North Bay”
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North Bay and South Bay Wetlands
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. Introduction
FFH Monitoring

State

INTERAGENCY ECOLOGICAL PROGRAM TECHNICAL REPORT

Effects of Tidal
Wetland Restoration
on Fish

A Suite of Conceptual Models

Edited by Stacy Sherman, Rosemary Hartman, and Dave Contreras

California Department of Fish & Wildlife
Bay Delta Region, Fish Restoration Program
2109 Arch Road, Suite 100, Stockton, CA 95206
November 2, 2017

Interagency
Ecological Program

COOPERATIVE ECOLOGICAL
INVESTIGATIONS SincE 1970

Suggested citation: Sherman. S.. R. Hartman, and D. Contreras, editors. 2017, Effects of Tidal Wetland
Restoration on Fish: A Suite of Conceptual Models. IEP Technical Report 91. Department of Water
Resources, Sacramento, California

Tidal Wetlands Overview Model

THer 5: Wetland Production 14X Of Production, Target Species Presence ’ml

Aquatic Veg Model

Lier 4: Biotic Site Food Web Model
Attributes + Food web structure
* Productivity
« Clams model

+ Plant community diversity
« Plant type and species

* Coverage area

« Fish habitat
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1| Contaminants Model |
___________________ 'y -___4__________--____
Tier2:local  qeprestrial i Aquatic |
Attributes Interface Interface
I Hydrology yyarer Hydrology e
Weath Primary and + Aunoff Primary and & RNy ’
=0 Quality| Sediment - Tides Quality
« Solarradiation  Secondary * ::;‘u":;‘:"‘" Secondary Supply  + Duwson:
+ Wind Production (50 Production e brenches
« Rain
« Storms
Tier 1: Landscape Position on Ecocline
Attributes Tt el - :rmlmllyof diversions
- Rivers
Land use RaConpEC Ry = Proximity to ocean

IEP Tidal Wetland
Monitorin
Project Work Team

Fish Restoration
Program

LUSFWS, 3]"

CDFW

D Monitoring

CDFW

Implementation

Interagency
Ecological Program

COOPERATIVE ECOLOGICAL
INVESTIGATIONS SINCE 1970

Federal
2USGS

science for a changing world

Water Availability and Use Science Program

Prepared in cooperation with the Bureau of Reclamation

Physics to Fish: Understanding the Factors that Create and
Sustain Native Fish Habitat in the San Francisco Estuary

ODEH-FHE Report2023—1087 By Larry R. Brown, David E. Ayers, Brian Bergamaschi, JonR.B ™™

Evan T. Dailey, Bryan Downing, Maureen Downing-Kunz, Freder
Brock M. Huntsman, Tamara Kraus, Tara Morgan, Jessica R. La
Francis Parchaso, Catherine A. Ruhl, Elizabeth Stumpner, Paul §
Janet Thompson, and Matthew J. Young

U.S. Department of the Interior
U.S. Geological Survey
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The sad fact is that the ecean [estuary] could be empty, and

it would still look the same.
— Carl Safina
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Outline

ll. Past FFH Monitoring in South Bay Wetlands

"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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ll. FFH Monitoring in South Bay Wetlands

South Bay FFH Studies ‘ South Bay Salt Pond Alviso
Restoratio

n Project | S
A
South Bay Salt Pond Jorsr \ ' LR
Restoration Project | ' o\ o 3
Former salt ponds

Active Cargill salt pond

Sany 2\
4 g = : franciscot  “Peraifarea
South
San Francisco
Bay

Ravenswood

— z N s P N
Viewing 4 TS . - »
Access ] Initial Restoration Actions (_Jaovs-or [ proposea 2008
(with City of Menlo 1 South Bay Salt Pond Restoration Project—Alviso Area
Park) (@) 7P

Trail and

Viewing

Access (]

| Eden Landing

~ e .EDEN LANDING
Habitat |:| -

EDEN LANDIN
BAY TRAIL

Initial Restoration Actions

I proposed Phase 1
South Bay Salt Pond ion Project Area PIOF
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ll. FFH Monitoring in South Bay Wetlands

Conservation

Science ReStO ration PrOJ ect Prepared in Cooperation with University of California—Davis, Federal University of
Phase 2 Rio de Janeiro, and the Institute for Water Education-Delft, Netherlands

2USGS ;o SCIENCE SYNTHESIS
SR ' Sl South Bay Salt Pond

Prepared for South Bay Salt Pond Restoration Project

Phase 1 Studies Summary of Major Findings of the
South Bay Salt Pond Restoration Project,
South San Francisco Bay, California

South San Francisco Bay Salt Pond Restoration Project—
A Synthesis of Phase-1 Mercury Studies

Open-File Report 2018-1039 Scientific Investigations Report 2022-5113

U.S. Department of the Interior

U.S. Department of the Interior U.S. Geological Survey

U.S. Geological Survey
December 2019

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



ll. FFH Monitoring in South Bay Wetlands

«  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)

OGFL-UCD

Hobbs 2012 (sentinel sp study 1, LIM)
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 (sjscrwif-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)

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

Levi S. Lewis, UC Davis

South Bay Salt Ponds Restoration Program, 2024




ll. FFH Monitoring in South Bay Wetlands

Report Data
No.
Code Description Gears Sponsor Author/PI Affiliation Study Dates ReportDate Acquired Acquired DataTypes Report-MS Link
FISH
Biological Survey of San Francisco Bay, 1912-1914. Notes, https://www.biodiversitylibrary.or;
1 Schmitt 1978 & Y . ¥ Schmitt, Waldo 1912-1914 1978*
data on collections made, and maps 1978%22&stype=C
"Hydrobiology of the Alviso Salt Ponds" [Observations of env, fish, inv
2 SUALVSP v . £y . . [ L Dip Net Leslie Salt Co. Carpelan, L Stanford U. 1951 1957 X https://www.jstor.org/stable/1929880
environmental and biological characteristics | (obs)
3 Alpin 1967 "Biological survey of San Francisco bay 1963-1966" Aplin, JA 1963-1966 1967 X
Ob; ti f duct tt f L , fish (LJM
4 UCB LIM Repro servations of reproductive patterns of Longjaw Beach Seine sigma Xi, UC, NIH De Vlamming, V UC Berkeley 1970 1972 X env, fish( https://wwwr.jstor.org/stable/1442489
Mudsusckers in Alviso Ponds reprod)
5 MEIOTS Survey offlshesand‘wal(‘erpropert\es of South San Francisco Otter Trawl Marine Ecolog\callrlsmule Pearson, DE NOAA 1973-1982 1989 X fish, env https://repository.library.noaa.gov/view/noaa/5878
Bay, California, 1973-82 [open water ] (NGO), sampling
Comparison of contemporary data (SBOTS 1) with historical
6 SBDA OTS data from the South Bay Discharge Authority fish surveys in Otter Trawl SBDA Hobbs, SBDA* UC Davis, SBDA* 1981-1986 2017 X X fish, inv, env  |http://dx.doi.org/10.13140/RG.2.2.14047.47522
Coyote Slough
USGS study of fish communities inside and outside of recentt .
7 USGS GNS v Y GillNet SBSPRP Saiki & Meija USGS 2006 2009 X fish, env https://nrm.dfg.ca.gov/FileHandler.ashx?DocumentID=47342
restored salt ponds
- https://www.proquest.com/dissertations-theses/spatial-temporal-trends-fishes-
8 UCDSBOTS 1 UCD South Bay Otter Trawl Survey - Phase 1 Otter Trawl SBSPRP Cook, Hobbs UC Davis-OGFL 2010-2014 2016 X X fish, inv, env P R prog R ’ .
aquatic/docview/1807638287/se-2?accountid=14505
9 Ucb LM UCD Sentinel Species Study 1 (LJM) Minnow Trap SBSPRP Hobbs UC Davis-OGFL 2010-2012 2012 X X fish, inv, env  |http://dx.doi.org/10.13140/RG.2.2.15859.34083/1
. https://www.southbayrestoration.org/sites/default/files/documents/011615_leopard_shark_chapter_final_report.
10 UCD LEOSHA UCD Leopard Shark Study Gill Net, Angling SBSPRP Hobbs UC Davis-OGFL | 2010-2014 2015 X fish, diet, env ;MDS e E— —opald shark chaplel inaLfepor
. Otter Trawl, Beach Seine, . .
11 UCD PSS UCD Sentinel Species Study 2 (PSS) Trap SBSPRP Hobbs UC Davis-OGFL 2012-2014 2014 X X fish, diet, env |http://dx.doi.org/10.13140/RG.2.2.19214.78400
https://www.southbayrestoration.org/document/steelhead-smolt-outmigration-and-survival-study-pond-a8-a7-
12 UCD RBT UCD Rainbow Trout - Steelhead RFID PIT Tag Study RFID PIT Tag SBSPRP, NMFS Hobbs UC Davis-OGFL 2013-2014 2014 X X PIT detections P P
a5-entrainment-and-escapement
13 UCDHg1 UCD Mercury Study 1 Beach Seine (& fyke) SBSPRP Hobbs UC Davis-OGFL | 2015-2017 2018 X X fish, inv, env__|https://www.southbayrestoration.org/sites/default/files/documents/hobbs_nekion_ponds-slough_06-29-18.pdf
14 UCDIOTS UCD Intensive Otter Trawl Survey Otter Trawl SFEI Lewis UC Davis-OGFL 2021 2024 X X fish, inv, env
15 UCD SBOTS 2 UCD South Bay Otter Trawl Survey - Phase 2 Otter Trawl SJSCRWF, NOAA Lewis, Hobbs UC Davis-OGFL | 2015-present fish, inv, env
16 UCD LFS Brood UCD Longfin Smelt Broodstock Collection Survey Otter Trawl CDWR Lewis, Hobbs UC Davis-OGFL | 2018-present fish, inv, env
17 UCDHg2 UCD Mercury Study 2 Otter trawl, Beach Seine | EPA, SCVW, Stillwater Sci. Lewis UC Davis-OGFL | 2023-present fish, inv, env, Hg
UCD Regional FFH Comparisons between Suisun Marsh & .
18 Cws g P Otter Trawl UCD-CWS Lewis UC Davis-OGFL | 2015-present fish, inv, env
Alviso Marsh
19 Gast RWs T. Gast & Associates Ravenswood FFH Monitoring Helix, Ducks Unlimited) Gast UC Davis-OGFL [2022-present* fish, inv, env*
20 'WRMP FFH Wetland Regional Monitoring Program FFH Survey - Phase 1 Otter Trawl EPA, SFEI Lewis UC Davis-OGFL [ 2025-2027* fish, inv, env
ZOOPS
1 N/A [ZOOP] Barros Longfin Smet Diet & Zooplankton Study Plankton Nets (20-mm, CB) USFWS, CDWR Barros, Lewis UC Davis-OGFL 2017 2022 X X larval LFS, zoops |https://doi.org/10.1007/512237-021-01024-y
2 N/A[ZOOP] UCD Bay-Tribs Plankton Nets (SLS, 20-mm) CDWR Lewis, Hobbs UC Davis-OGFL | 2016-2019* 2019 X X fish, env http://dx.doi.org/10.13140/RG.2.2.12944.33280
3 N/A[ZOOP] UCD Mysid & Copepod Study Plankton Net (Mysid Net) SJSCRWF, CDFW Hobbs UC Davis-OGFL [ 2016-2019* 2021 X X Z00ps, env
SYNTHESES
USGS:"Phase 1 studies summary of major findings of the
1 SBSPRP P1 South Bay Salt Pond Restoration Project, South San Francisco n/a CA Coastal Conservancy Valoppi SBSPRP 2009-2016 2018 X n/a n/a https://doi.org/10.3133/0fr20181039
Bay, California”
s - JIWWWw. avi a .0rg. a /| i
2 SBSPRP P2 Po‘\m Blue: South Bay Salt Pond Restoration Project - Phase 2 nfa SFBRA, CWF Wood et al. Point Blue nfa 2019 X nia nfa https://www.southbayrestoration.org/sites/default/files/documents/pointblue_sbsp_science_synthesis_report_fi
Science Synthesis Report" nal_dec2019 wsfbralogo_0.pdf
Tissue Hg
USGS "South San Francisco Bay Salt Pond Restoration
3 USGS Hg R Y Minnow Trap, Beach Seine | CA Coastal Conservancy |Marvin-DiPasquale, Slotton| USGS, UC Davis 2011-2017 2022 X n/a content, env.; |https://pubs.usgs.gov/publication/sir20225113
Project—A Synthesis of Phase-1 Mercury Studies" nofish data

Yvmmitiran manfismatian

Levi S. Lewis, UC Davis

South Bay Salt Ponds Restoration Program, 2024




South Bay Wetlands
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JULY, 1957 No. 3

HYDRORIOLOGY OF THE ALVISO SALT PONDS

Lams H. CarpELAN!
Hopling Marine Station, Stanford University

InTRODUCTION

The Alviso ponds of the Leslie Salt Company
border San Francisco Bay, California, where for-
mer salt marsh has been reclaimed for salt pro-
duction by solar evaporation of sea water, Or-
ganisms enter the artificial ponds by natural means
of dispersal; since plants and animals do not in-
terfere with salt production, nothing is done to
curb their growth. The organisms able to tol-
erate the environment are present in such numbers
that algae and chromogenic bacteria color the
water, and arthropods are conspicuous,

In the techniques associated with salt produe-
tion ( Tressler and Lemon 1951), ponds are used
in series with increased salinity in successive
ponds.  Studies such as that of Ferroniére {1901 )
on similar ponds in France showed that as the salt
content increases the number of animal species
decreases due to selection of types able to with-
stand the increasingly difficult environment, The
presence of dense populations of relatively few
species would seem to make the ponds favorable
for study of the interaction of a salt water en-
vironment and the organisms in it. However,
although certain ecological aspects of ponds of
high salinity have been reported by Peirce {1914)
and Baas-Becking (1925), California salt ponds
of relatively low salt content do not seem to have
been subjected to intensive study, especially with
reference to the physical and chemical factors,
The first six ponds of the Alviso Plant were se-
lected for investigation. They provide a special-
ized miarine habitat in which the salinity ranges
from brackish bay water (pond 1} to about four
times that of ocean water {pond &),

The distribution of organisms within the ponds
and the envirommental factors presumably influ-
encing their distribution were investigated by
routine sampling at approximately weekly inter-
vals during 1931 and less frequently during 1952,

* Corrent Address: Division of Life Sciences, Univer-
sitw of Califormda, Riverside, California

The same general trends were observed during the
second year. With the few exceptions noted, the
data presented were obtained in 1951,

The Alviso ponds (Figs. 1 and 2} lie between
the estuaries (sloughs) of intermittent streams and
are, therefore, of irregular size and sha Levees
protect them from tides and from land drainage.
Areas of individual ponds are: No. 1—310 acres ;
2—060); 3—1190; 4—280; 5—900; 6—600. Water
from the Bay can be taken into pond 1 at high
tide over a flood gate across Charleston Slough.
When evaporation in the ponds lowers their sur-
face levels, water flows by gravity through ponds
1, 2, and 3 via siphons and canals between them.
Pond 4 is now by-passed, and sinee it is not nsed
in the series, it is ignored in the following discus-
Water is pumped from pond 3 into 5, from
which it flows inte pond 6. Since each pond is
supplied with water from the one preceding it,
there is increased salinity im each pond of the
series,
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PrvsicaL anp CHEMICAL FacToms
Fainfall
Method —Rainfall data were obtained from the
Maval Air Station, Moffett Field, California,
which borders the ponds.
Results.—During a fourteen year period for
which records are available, the average (normal)
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015 SEMI-ANNUAL REPORT
Community Structure Change in the Alviso Marsh Complex \
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Figure 4. Monthly mean CPUE of all fish in the AMC from Jan 1982-Nov 1986 (SBDA) and

July 2010-Dec 2015 (UCD
Figure 1. Map of the Alviso Marsh Complex (AMC). Circles depict stations sampled by the it e (UCD)

University of California, Davis Survey (UCD) and the stars depict the stations sampled by the
South Bay Discharge Authority Survey (SBDA) used for this report. |
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UCD Leopard Shark Study (2013-2014)

Gill-Trammel-Angling: South Bay Salt Pond Restoration Project

T
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Angling: CPUE by Species and Site
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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)

Minnow Trapping for Sentinel Species: South Bay Salt Pond Restoration Project Minnow trap sample size by Survey and Station
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UCD Longjaw Mudsucker Minnow Trap Study (2012-2014, SBSPRP)

Minnow Trapping for Sentinel Species: South Bay Salt Pond Restoration Project Minnow trap sample size by Survey and Station
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UCD South Bay Otter Trawl Survey

Levi S. Lewis, UC Davis South Bay Salt Ponds Restoration Program, 2024
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Regional Patterns
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lll. Recent, Ongoing, & Future Studies

"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

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



3. Recent, Ongoing, Future Studies

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

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



3. Recent, Ongoing, Future Studies

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

« Calabazas—San Tomas Fish Monitoring & Hg Study (Stillwater Sciences, UC Davis)
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3. Recent, Ongoing, Future Studies

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

« Calabazas—San Tomas Fish Monitoring & Hg Study (Stillwater Sciences, UC Davis)
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3. Recent, Ongoing, Future Studies

«  Wetlands Regional Monitoring Program — Phase 1 Fish & Fish Habitat Survey (2025-2027)

Wetland Regional Monitoring Program
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3. Recent, Ongoing, Future Studies

«  Wetlands Regional Monitoring Program — Phase 1 Fish & Fish Habitat Survey (2025-2027)

UCDAVIS
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anp CONSERVATION BIOLOGY

PN}

e State of Our Estuary Report (2025)

STATUS AND TRENDS OF INDICATORS OF ECOSYSTEM HEALTH

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

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



IV. Lessons Learned, Forward Thinking

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

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.

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



IV. Lessons Learned, Forward Thinking

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)
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