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INTRODUCTION 
 
The Ballona Wetlands Science and Research Symposium was held on December 8th, 2010 in University Hall of 
Loyola Marymount University (LMU).  The goal of the symposium was to bring together wetland scientists and 
researchers from throughout southern California to present recent wetland data to a diverse audience.  The 
symposium  also highlighted research conducted on the Ballona Wetlands Ecological Reserve (BWER), both 
during the first year of the Baseline Assessment Program (September 2009 through September 2010), and as 
part of other regional monitoring programs.  Eleven speakers presented additional information about wetlands 
from the Carpinteria Salt Marsh to the Tijuana River National Estuarine Research Reserve.   
 
192 people attended and participated in the symposium from organizations throughout Los Angeles and 
surrounding counties.  Welcoming comments were conducted by Dr. Shelley Luce of the Santa Monica Bay 
Restoration Commission, Richard Bloom as the mayor of the City of Santa Monica, Dr. Joseph Hellige as the 
Senior Vice President of Research and the Chief Academic Officer for graduate studies at LMU, and John 
Kemmerer as the Associate Water Division Director for the U.S. 9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǘƛƻƴ !ƎŜƴŎȅΩǎ southern 
California office (Region 9).   
 
Volunteer awards were presented after lunch to Nicole Bullum and Barbara Courtois for their passion and 
commitment in assisting research at the BWER.  Their volunteer efforts contributed to a successful first year of 
monitoring.  Catherine Tyrrell, the President of the board of the Friends of Ballona Wetlands and Senior 
Associate of Malcolm Pirnie, introduced the afternoon session of the symposium. 
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PRESENTATION LINKS AND CONTACT INFORMATION 
 
Further details on the presentations, or specific questions about the research, can be directed to individual 
presenters.  Presentations may contain unpublished data and/or proprietary information and must be given 
express written permission from the author to reproduce.  Additional materials will be available on our website 
(www.ballonarestoration.org) including:  presentation PDFs, video, and audio recordings.  Photographs from the 
symposium will be uploaded to our Flickr account (www.flickr.com/ballonarestoration), and must be credited to 
Sarah Woodard.  Video recordings will be uploaded to our YouTube account 
(www.youtube.com/ballonarestoration), and must be credited to Mark Lessley. 
 
Table 1.  Speakers contact information.  Speakers are in order of presentation time. 

Name Title Affiliation Email Address 

Karina Johnston Ecologist 
Santa Monica Bay 
Restoration Commission 

kjohnston@santamonicabay.org 

Dr. John Dorsey Professor 
Loyola Marymount 
University 

jdorsey@lmu.edu 

Dan Cooper Biologist 
Cooper Ecological 
Monitoring, Inc. 

dan@cooperecological.com 

Dr. H. Mark Page 
Associate 
Research Biologist 

University of California, 
Santa Barbara 

page@lifesci.ucsb.edu 

Dr. Richard Ambrose 
Director and 
Professor 

University of California, 
Los Angeles 

rambrose@ucla.edu 

Jessica Hall Senior Associate 
Restoration Design 
Group 

jessica@rdgmail.com 

Dr. Shawna Dark 
Assistant 
Professor 

California State 
University, Northridge 

shawna.dark@csun.edu 

Dr. Ryan Hechinger 
Assistant Research 
Biologist 

University of California, 
Santa Barbara 

ryan.hechinger@lifesci.ucsb.edu 

Dr. Martha Sutula Biogeochemist 
Southern California 
Coastal Water Research 
Project 

marthas@sccwrp.org 

Dr. Sean Anderson 
Assistant 
Professor 

California State 
University, Channel 
Islands 

sean.anderson@csuci.edu 

Dr. Jeffrey Crooks 
Research 
Coordinator 

Tijuana River National 
Estuarine Research 
Reserve 

jcrooks@tijuanaestuary.org 
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MORNING AGENDA 
University Hall, Room 1000, Loyola Marymount University, Los Angeles 

 

 
08:00-09:15am -- Check-in and Registration (University Hall atrium ς 1st floor) 

09:15-09:45am ς Welcome (University Hall, Room 1000) 
 

09:45-12:00pm -- SESSION 1 ς Wetland Assessment and Restoration Monitoring  
Moderator ς Sean Bergquist; Santa Monica Bay Restoration Commission 
 

Karina Johnston, Ecologist; Santa Monica Bay Restoration Commission.  Ballona Wetlands 
Baseline Assessment: An Information Inundation.  

Dr. John Dorsey, Professor; Loyola Marymount University.  Water Quality Studies in the Lower 
Ballona Creek Watershed. 

Dan Cooper, Biologist; Cooper Ecological Monitoring, Inc.  Species Turnover in the Bird 
/ƻƳƳǳƴƛǘȅ ƻŦ ǘƘŜ άaƻŘŜǊƴέ .ŀƭƭƻƴŀ ²ŜǘƭŀƴŘǎΦ 

     (20 minute break) 

Dr. H. Mark Page, Associate Research Biologist; University of California, Santa Barbara.  Wetland 
Monitoring for Identifying Adaptive Management Opportunities and Evaluating Long-term 
Success:  A Case Study with San Dieguito Lagoon. 

Dr. Richard Ambrose, Director and Professor; University of California, Los Angeles.  Monitoring 
the Success of Wetland Restoration at Mugu Lagoon, California. 

 

12:00-01:00pm -- Lunch (University Hall cafeteria) 
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AFTERNOON AGENDA 
University Hall, Room 1000, Loyola Marymount University, Los Angeles 

 

 
01:00-01:15pm -- Volunteer Awards (University Hall, Room 1000) 

01:15-02:00pm -- Guest speaker: Jessica Hall, Senior Associate; Restoration Design Group.  Looking 
Upstream: from the Ballona Wetlands to the Ballona Ecosystem. 

 
02:00-04:15pm -- SESSION 2 ς Regional Wetland Research and Monitoring 

Moderator ς Tom Ford; Santa Monica Bay Restoration Commission 
 

Dr. Shawna Dark, Assistant Professor; California State University, Northridge.  Historical Patterns 
and Distribution of Wetlands along the Southern California Coast. 

Dr. Ryan Hechinger, Assistant Research Biologist; University of California, Santa Barbara.  Can 
Trematode Parasites Save the Day as Ecological Indicators of Wetland Condition? 

Dr. Martha Sutula, Biogeochemist; Southern California Coastal Water Research Project.  
Assessing Eutrophication in Ballona Wetlands: Concepts from Nutrient Objective Development 
for California Estuaries. 

     (20 minute break) 

Dr. Sean Anderson, Assistant Professor; California State University, Channel Islands.  A Regional 
Assessment of Southern California Salt Marsh Productivity and Recruitment to Guide and Assess 
Coastal Salt Marsh Restorations at Ballona, Malibu, and Beyond. 

Dr. Jeffrey Crooks, Research Coordinator; Tijuana River National Estuarine Research Reserve.  
Science-based Monitoring of Coastal Wetlands in San Diego. 

 

04:15-05:30pm -- Cocktail Reception & Poster Session (University Hall atrium ς 1st floor) 
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SPEAKER ABSTRACTS 
University Hall, Room 1000, Loyola Marymount University, Los Angeles 

 
Ballona Wetlands Baseline Assessment Program: An Information Inundation 
Johnston, Karina; Santa Monica Bay Restoration Commission. 

In September 2010, the Santa Monica Bay Restoration Commission (SMBRC) completed the first year of a 
comprehensive assessment of the Ballona Wetlands Ecological Reserve (BWER).  In the past, scientists surveying 
the wetlands have focused largely on individual components of the ecosystem. This comprehensive assessment 
will provide a better understanding of ecological processes, cross-habitat comparisons, species interaction, and 
potential recovery.  The SMBRC has worked with the California State Coastal Conservancy, California Department 
of Fish and Game and wetland scientists to develop a long-term program to collect biological, chemical, and 
physical data at the BWER.  The objective of this program is to increase knowledge of the health and functioning 
of the site to inform an adaptive management and long-term restoration plan, while developing reproducible, 
scientifically valid regional wetland monitoring protocols.  Protocols were developed in partnership with the 
Southern California Wetlands Recovery Project as a pilot project for site-specific monitoring (EPA Level-III) within 
the Integrated Wetlands Regional Assessment Monitoring Program (IWRAP) framework. 

The first year of sampling incorporated a considerable variety of monitoring and assessment strategies.  
Vegetation, seed core, terrestrial invertebrate, soil, and elevation sampling were conducted on permanent 
transects randomly located throughout all of the habitats at the BWER.  Additional biological data collected 
included surveys for small and large mammals, herpetofauna, ichthyofauna, benthic invertebrates, birds, and 
submerged aquatic vegetation.  Water and sediment quality data collected included surveys for dissolved metals, 
fecal indicator bacteria, nutrients, and additional parameters.  Sampling will be continued and expanded in the 
second year of the program. 
 
Water Quality Studies in the Lower Ballona Creek Watershed 
Dorsey, John; Loyola Marymount University. 

Water quality studies focusing on fecal indicator bacteria (FIB) are summarized for the Ballona Estuary and 
Wetlands and Del Rey Lagoon.  The main source of FIB to these bodies of water was Ballona Creek where FIB 
densities exceed natural stream concentrations by several orders of magnitude.  FIB concentrations diminished in 
the estuary where Ballona Creek water was diluted by marine water from Santa Monica Bay, flooding into the 
Ballona Wetlands and Del Rey Lagoon during daily semidiurnal tidal flows.  Within the wetlands and lagoon, 
concentrations of FIB could vary by several orders of magnitude within a 24-hr period depending on tidal 
dynamics.  In the wetlands, loading was greatest at night as contaminated water flowed in from the estuary.  
During daylight hours, loads fell by up to >90%, presumably from natural wetland processes like UV inactivation, 
sedimentation, and predation by microorganisms.  During strong ebb flows under spring-tide conditions, FIB 
densities spiked as contaminated sediments were suspended, flowing back into the estuary.  Similar processes 
occurred in Del Rey Lagoon, especially spikes of enterococci during spring-tide ebb flows.   Within the lagoon, 
about 54 species of bacteria were isolated representing 24 genera of which 55% have been implicated as 
opportunistic or direct human pathogens.  These species were presumably introduced into the lagoon from 
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contaminated Ballona Creek runoff.   Increasing the ecosystem service of water purification by enhancing 
biodiversity through wetland restoration actions is discussed at the conclusion of the presentation. 
 
Species Turnover in the Bird Community oŦ ǘƘŜ άaƻŘŜǊƴέ .ŀƭƭƻƴŀ ²ŜǘƭŀƴŘǎ 
Cooper, Dan; Cooper Ecological Monitoring, Inc. 

During 2009 and 2010, quarterly walking surveys of the entire Ballona Wetlands Ecological Reserve were 
conducted. The results were compared with similar site-wide surveys done in 1979-81 and 1990-91. Despite 
spending many fewer survey hours in the 2009-10 survey, similar species totals were recorded as the initial 1979ς
81 surveys (103 and 115, respectively) with similar proportion of "unique" species found (24 and 32, 
respectively).However, species turnover was found to be very high; in 2010 we documented local breeding for 21 
species, which represents a three-fold increase in the number of nesting species from 1990-91, and a five-fold 
increase from that of 1979-81. Examples are also presented of apparent non-breeding (including winter season) 
colonization and local population increases by numerous species since the 1970s.These population changes have 
not been one-way; of the eight species felt to have been nesting in the first two surveys, three have apparently 
been extirpated as nesters: Burrowing Owl, Loggerhead Shrike and Western Meadowlark. All three were 
identified as "Los Angeles Bird Species of Special Concern" in a recent review by local conservationists due to 
steep declines region-wide.  
 
Wetland Monitoring for Identifying Adaptive Management Opportunities and Evaluating Long-term Success:  A 
Case Study with San Dieguito Lagoon 
Page, H. Mark, Steve Schroeter, and Jenny Wolf; University of California, Santa Barbara. 

The San Dieguito Lagoon Restoration Project, a mitigation project required of Southern California Edison (SCE) by 
the California Coastal Commission (CCC), involves excavation and grading of degraded upland to create subtidal, 
intertidal mudflat, and vegetated salt marsh habitats.  Following construction, independent monitoring will be 
conducted to measure the success of the restored wetland in achieving performance standards outlined in the 
Coastal Development Permit.  Most of the excavation and grading to create wetland habitat was completed over 
two years ago.  Final inlet dredging and project completion is scheduled for the middle of next year.  We are 
monitoring the wetland during construction to identify opportunities for adaptive management.  Although 
construction is not yet finished, much of the constructed habitat is currently providing biological resources 
(invertebrates, fish, birds).  IƻǿŜǾŜǊΣ ǘƘŜ ǾŜƎŜǘŀǘƛƻƴ ƛƴ ǎƻƳŜ ŀǊŜŀǎ ƎǊŀŘŜŘ ǘƻ ŀ ƘƛƎƘ ŜƭŜǾŀǘƛƻƴ όϤсΦп ǘƻ тΦмΩ a[[²ύ 
with little topographic relief and high soil salinity has performed poorly.  Based on our data collected during the 
past two years, SCE has re-graded and expanded the tidal creek networks in these problematic areas to improve 
tidal inundation and the likelihood of successful plant establishment.  The San Dieguito Lagoon Restoration 
project illustrates the value of monitoring during construction to identify trends in the development of wetland 
resources and to inform adaptive management that may improve the success of the restoration project.  
 
Monitoring the Success of Wetland Restoration at Mugu Lagoon, California 
Ambrose, Richard; University of California, Los Angeles. 

Six salt marsh sites and three mudflat sites were restored by the U.S. Navy at Mugu Lagoon between 1995 and 
2003.  We monitored physical and biological parameters at these sites and two natural wetland sites near each 
restoration site from 2001-2005, with follow-up monitoring at one site in 2009.  We measured (1) physical 
characteristics, including hydrology and sediment characteristics (grain size, organic matter content, nutrients, 
and salinity); (2) vegetation characteristics, including cover, plant height, and species composition; and (3) 
animals, including snails, fish, crabs, infauna, insects, and birds.  For each measure, we assessed whether the 
restoration site was similar to its reference sites (defined here as being within the range of the two reference 
sites).  Salt marsh sites generally had low similarity to reference sites.  Few restoration sites had hydrology similar 
to their reference sites, and none had similar sediment characteristics.  Only one site had similar vegetation 
characteristics.  Animals were similar at four sites.  Mudflat restoration sites were generally more similar to their 
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reference sites than the salt marsh projects.  Although there was no clear pattern between similarity and age of a 
restoration site, these sites were still changing and could become more similar to their reference sites with time, 
as illustrated with the one site surveyed in 2009.  However, this study illustrates the difficulty of constructing 
physical conditions that facilitate the establishment of appropriate vegetation.  
 
The View Upstream:  From the Ballona Wetlands to a Ballona Ecosystem 
Hall, Jessica; Restoration Design Group.  

The Ballona Wetlands have long been a touchstone for Angelenos, a place where beauty and peace is found 
amidst freeways, billboards, and smog. For environmentalists, it is also holds significance as a dwindling and 
beleaguered refuge for wildlife, a reminder of ancient processes that built the land we live on. With so much of 
ǘƘŜ ǿŀǘŜǊǎƘŜŘ ŀƭǘŜǊŜŘΣ ƛǘ ƛǎ ŘƛŦŦƛŎǳƭǘ ǘƻ ƭƻƻƪ ǳǇǎǘǊŜŀƳ ŀƴŘ ŜƴǾƛǎƛƻƴΧŀƴȅǘƘƛƴƎΦ ²ƘƛƭŜ ǿŜ ǘǳǊƴ ǘƻ ǎŎƛŜƴǘƛŦƛŎ ǊŜǎŜŀǊŎƘ 
on Ballona and other coastal wetlands to help us consider restoration alternatives, there is little available locally 
to help us rethink the watershed as an ecosystem that supports humans and wildlife. By thinking about watershed 
processes in the context of city planning and infrastructure management, however, opportunities emerge. 
Climate change, especially the anticipated reduction in imported water supplies, also points to the need to restore 
watershed processes locally and radically revision our landscapes. Making this happen depends on integrating the 
missions of Planning and Public Works Departments, long-term thinking, public opinion, and political will. 
 
Historical Patterns and Distribution of Wetlands along the Southern California Coast 
Grossinger1, Robin, Eric D. Stein2, Kristen Cayce1, Shawna Dark3, Alison Whipple1, and Ruth Askevold1 

1. San Francisco Estuary Institute  
2. Southern California Coastal Water Research Project 
3. California State University, Northridge 

The extent of South Coast wetlands has been dramatically reduced over the past 150 years, and remaining 
wetlands are heavily altered.  Decisions about design and prioritization of coastal wetland restoration should be 
informed by an understanding of historical wetland distribution.   As a first step toward achieving this 
understanding, this study analyzed the patterns and distributions of southern California coastal wetlands ca. 1870.  
Analysis was based on digitizing the U.S. Coast and Geodetic Survey Topographic Maps (T-sheets) and attributing 
the resultant polygons with basic wetland habitat types.   With the exception of San Diego Bay and Mission Bay 
(where subtidal habitat was dominant), vegetated wetlands and unvegetated salt flats and tidal flats were the 
dominant habitat types.  The analysis revealed a series of regional archetypes for different regions of the coast 
representing distinct habitat compositions.  These identifiable, repeating patterns among independent systems 
suggest that we can identify fundamental differences in the physical processes controlling different kinds of 
wetland systems.  This understanding can be used to inform restoration planning efforts.  Additional analysis will 
be needed to confirm these patterns and to more fully characterize the interannual dynamism of historical coastal 
wetlands.  
 
Can Trematode Parasites Save the Day as Ecological Indicators of Wetland Condition? 
Hechinger, Ryan; University of California, Santa Barbara. 

It is difficult to assess coastal wetland biodiversity.  So difficult, that it is usually not doneτor, not done well.  
However, it is essential to assess wetland biodiversity.  We have been developing a new method for assessing 
wetland condition.  The method uses a diverse group of parasites to indicate the diversity and abundance of 
benthic invertebrates, fishes, and birds, as well as food-web function in wetland ecosystems.  The parasite 
ecological indicator tool should not supplant existing approaches, but be used in conjunction with those 
approaches.  However, it has the potential to be less expensive, more integrative, and more accurate than 
standard methods.  Therefore, the parasite ecological indicator tool may improve monitoring assessments, and, 
importantly, open the door to monitoring that would not otherwise occur given the costs associated with 
standard methods. 
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Assessing Eutrophication in Ballona Wetlands: Concepts from Nutrient Objective Development for California 
Estuaries 
Sutula, Martha; Southern California Coastal Water Research Project.   

Eutrophication of estuaries is a global problem, causing a host of adverse effects including hypoxia, harmful algal 
blooms, decreased biodiversity and alteration of food webs.  In California, conversion of land for agriculture and 
urbanization has greatly increased nutrient loads to estuaries. However, the extent and magnitude of problems 
from eutrophication are not well understood and regulatory tools to diagnose and manage it in California 
estuaries do not yet exist. Over the past 10 years, the State of California has been in the process of developing a 
comprehensive approach to establishing water quality objectives for nutrients, referred to as the Nutrient 
Numeric Endpoint (NNE) Framework  This approach is founded on the use of biological and physiochemical 
response indicators, such as algal biomass and dissolved oxygen, rather than nutrient concentrations or loads, to 
diagnose eutrophication. Simplified spreadsheet models are then used to link response indicators to nutrients and 
other co-factors to establish site-specific targets. Draft objectives, utilizing this approach, have been developed for 
streams and lakes. Recently, efforts have begun to develop the technical foundation for nutrient objectives in 
estuaries. This talk will explore the process, conceptual framework, and emerging information associated with 
applying this approach to estuaries and illustrate how the NNE approach could be used to assess the status of 
Ballona Wetlands with respect to eutrophication. 
 
A  Regional Assessment of Southern California Salt Marsh Productivity and Recruitment to Guide and Assess 
Coastal Salt Marsh Restorations at Ballona, Malibu, and Beyond 
Anderson1, Sean, Sean Bergquist2, and Karina Johnston2 

1. California State University, Channel Islands 
2. Santa Monica Bay Restoration Commission 

Most habitat restoration assessments emphasize relatively simple biotic metrics, such as percent cover or 
presence/absence of species of concern.  These measures have the advantage of being relatively cheap and easy 
to collect, but they may miss a great deal of the important biology of the system in question.  My colleagues and I 
are developing and using several metrics that are designed to evaluate ecological functioning of restored and 
remnant coastal salt marsh.  We will discuss two of our techniques, which emphasize a range of organisms and 
functioning:  (1) soil seed banks, which provide both an indication of previous restoration success and a predictor 
of future (months to years) restoration performance; (2) invertebrate productivity, which provides a measure of 
food chain support for several birds and fish populations. 
 
Science-based monitoring of coastal wetlands in San Diego 
Crooks, Jeff; Tijuana River National Estuarine Research Reserve 

A central problem in trying to understand, protect, and restore natural ecosystems is the realization that many 
changes in these areas tend to go unnoticed.  This results in the phenomenon of "shifting baselines," where we 
progressively lower our expectations of what to expect from nature.  One way to counter this is to learn as much 
as we can about ecosystems of the past, including examining the historical ecology of coastal wetlands. 
Implementing long-term monitoring also helps counteract the shifting of baselines, and a program that tracks 
short-term variability and long-term change in both physical and biological properties in the TRNERR, South San 
Diego Bay, and Los Penasquitos Lagoon is being used for the adaptive management of these systems. 
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POSTER PRESENTATIONS 

University Hall atrium, Loyola Marymount University, Los Angeles 

 

Analysis of Benthic Invertebrates in the Ballona Wetlands.  Nicole Bullum; California State University, Long 
Beach. 
 
Analyzing Current and Historical Shorebird Population Dynamics on Ventura County Beaches.  Donald A. 
Rodriguez, Angela Chapman, Rachel Cartwright, and Cassidy Adlof; California State University, Channel Islands. 
 
Ballona Wetlands Small Mammal and Herpetofauna Surveys.  Ben Stava; Loyola Marymount University. 
 
Diurnal and Nocturnal Fish Distributions in the Ballona Wetlands.  Lizzy Bairstow; Loyola Marymount University. 
 
Effects of Tidal Restrictions Upon Tidal Prism and Water Quality within a Remnant Southern California Estuary: 
Mugu Lagoon.  Andrew Domingos and Sean Anderson; California State University, Channel Islands. 
 
Hydrogeological Mapping in the Ballona Wetlands.  Phil Brier and Eduardo Avina; Loyola Marymount University. 
 
Implementing and Studying an Innovative University Food Waste Reduction Program.  Briana Bergstrom; Loyola 
Marymount University.  
 
Methods and Results of Vegetation Sampling during the First Year of Baseline Monitoring at the Ballona 
Wetlands Ecological Reserve.  Elena Tuttle, Ivan Medel, and Karina Johnston; Santa Monica Bay Restoration 
Commission. 
 
Public Perception of Coastal Resources in Coastal California.  Sean Anderson; California State University, Channel 
Islands. 
 
Variation of Fecal Indicator Bacteria over a 24-hr Period in the Ballona Wetlands.  David Kohler1, Karina 
Johnston2, John Dorsey1;   

1. Loyola Marymount University   
2. Santa Monica Bay Restoration Commission 
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BALLONA WETLANDS BASELINE ASSESSMENT PROGRAM: 
Year One Summary 

Santa Monica Bay Restoration Commission 
 

This document provides a summary of survey and monitoring efforts conducted by the Santa Monica Bay 
Restoration Commission between September 2009 and September 2010 at the Ballona Wetlands Ecological 

Reserve, Los Angeles, California. The full report will be available in January 2011. 
 

INTRODUCTION 

In September 2010, the Santa Monica Bay Restoration Commission (SMBRC) completed the first year of a 
comprehensive assessment of the Ballona Wetlands Ecological Reserve (BWER), the largest coastal wetland in the 
Santa Monica Bay. The California Department of Fish and Game (CDFG) and the State Lands Commission (SLC) 
took title of the 600-acre parcel in 2004, which encompasses a large portion of the historic Ballona Wetlands, and 
designated the property a state ecological reserve.  

In the past, scientists surveying the BWER have focused largely on individual aspects of the ecosystem.  This 
comprehensive assessment provides a better understanding of ecological processes, cross-habitat comparisons, 
species interactions, and potential recovery.  The SMBRC is working with the California State Coastal Conservancy 
(SCC), CDFG and wetland scientists to develop a monitoring program to collect biological, chemical, and physical 
data at the BWER.  The goal of the program is to increase knowledge of the health and functioning of the site, to 
inform adaptive management and long-term restoration plans, while developing reproducible, scientific regional 
wetland monitoring protocols.   

The Baseline Assessment Program (BAP) will encompass a two-year period.  The BAP includes protocol 
development with scientific review, coordination with regional restoration programs, implementation of the 
assessment protocols, data analysis and reporting, and external scientific review.  Protocols were developed in 
partnership with the Southern California Wetlands Recovery Project as a pilot project for site-specific monitoring 
(EPA Level-III) within the Integrated Wetlands Regional Assessment Monitoring Program (IWRAP) framework.   

The first year of sampling incorporated a considerable variety of monitoring and assessment strategies. 
 Vegetation, seed core, invertebrate, soil, and elevation sampling were conducted on permanent transects 
randomly located throughout all habitat types at the BWER.  Additional biological data collected included surveys 
for small and large mammals, herpetofauna, ichthyofauna, invertebrates, birds, and submerged aquatic 
vegetation.  Water and sediment quality data collected included dissolved metals, fecal indicator bacteria, 
nutrients, and other parameters.  Sampling will continue and further expand in the second year of the program.  

A draft annual report for the first year of data collection is under scientific review.  The full report contains a 
summary of the previous research conducted on site, methods and materials used during the first baseline year, 
the subsequent data results, and future monitoring directions.  Several of the main report sections are 
summarized below.  Table 1 lists all sampling events by month, and Figure 1 identifies the general location of 
sampling activities by category. 
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CHEMICAL ANALYSES  

Extensive water and sediment quality surveys are a vital component of the BAP.  Comprehensive temporal and 
spatial data on the distributions of metals, nutrients (nitrates, nitrites and orthophosphates), and fecal indicator 
bacteria (total coliform, E. coli, and enterococci) were derived using several methods.  Stratified bacteria and 
nutrient sampling was conducted adjacent to the data sonde to reflect a full tidal regime.  Two 24-hour studies for 
fecal indicator bacteria and nutrients were conducted in Ballona Creek, within the wetlands, and in Fiji Ditch.  
Dissolved metals were sampled at eight water stations throughout the BWER on a quarterly basis; samples from 
both channel sediment and terrestrial soil were also analyzed for metals.  Runoff from 12 locations at small 
drainages and ponding areas during three storms (>1-inch) were also analyzed for metals to determine 
stormwater contamination into the BWER.  

Bacteria levels at most sites consistently exceeded Total Maximum Daily Load (TMDL) levels, sometimes by 
several orders of magnitude, while nutrient levels were typically below recommended targets.  Dissolved copper, 
lead, and selenium were consistently above dry weather TMDL levels in each quarter and at most stations.  Zinc, 
copper, boron, barium, cadmium, lead, lithium, mercury, selenium, silver, and tin all exceeded acute toxicity levels 
for seawater in at least one quarterly sampling event1.   

During the stormwater sampling, copper exceeded the TMDL wet weather numeric target at seven of the 12 
stations.  Lead, selenium, and zinc all exceeded the TMDL wet weather numeric target at least once.  Aluminum, 
boron, and cadmium each had multiple stations that exceeded acute toxicity levels1.  The water and sediment 
quality analyses will continue in the second baseline year with a reduction in sampling frequency. 
 

VEGETATION  

A primary goal of the BAP is an intensive cross-habitat vegetation assessment.  Specific methods used depended 
on habitat type, but were based on randomly allocated transects throughout each habitat.  In addition to 
vegetation surveys, terrestrial invertebrate, soil, and elevation surveys were also conducted on a subset of these 
transects to evaluate ecosystem-level functionality of the habitat.  The objective of the vegetation surveys was to 
determine average percent cover of species using both transect-level and habitat-level assessments.  Several 
methods were utilized to accurately assess percent cover and diversity because of the differing conditions across 
multiple habitats (e.g. plant height and density, species diversity, topography).  The tidally influenced lower marsh 
habitats were surveyed via laser quadrat method.  Size class estimate percent cover was employed to survey the 
upland dune, scrub, and grassland habitats.  Canopy heights were also recorded.  Targeted surveys for all species 
of special concern were conducted throughout the BWER.    

Species lists and relative abundances were tallied and analyzed across several variables, including habitat, area, 
and native or non-native classifications.  Preliminary results from the first year of baseline assessment indicate 
dominant cover of non-native plant species in the upland habitats and dominant cover of native species within 
the marsh habitats.  The most common non-native species in upland areas include:  iceplant (Carprobrotus edulis), 
black mustard (Brassica nigra), ripgut chess (Bromus diandrus), and crown daisy (Chrysanthemum coronarium).  
The most common native species in the tidal marsh habitats include:  common pickleweed (Salicornia virginica), 
alkali weed (Cressa truxillensis), and Parish's pickleweed (Salicornia subterminalis).  Species of special concern 
surveys will continue in year two, and biomass surveys will be added along a subset of vegetation transects. 

 

VERTEBRATES  
The Ballona Wetlands region has suffered a decline in native populations, a reduction in species ranges, and an 
increase in introduced species throughout the last century2.  Studies spanning the last few decades have shown a 

                                                           
1 Toxicity levels based on EPA Ambient Water Quality Criteria 
2 Friesen, R.D., W.K. Thomas, and D.R. Patton (1981).  The Mammals of Ballona.  In Biota of the Ballona Region, Los Angeles County, edited by R.W. Schreiber.  
Los Angeles County Natural History Museum Foundation. 
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decline in native vertebrate populations in the BWER.  Up-to-date comprehensive vertebrate surveys are 
imperative to establish current ranges and species abundances within the site.  The information collected during 
the baseline surveys was compared to previous reports. 
 
Ichthyofauna 
Ichthyofauna sampling was conducted three times during the first year of baseline assessment: September 2009, 
April 2010, and July 2010.  Sampling methods employed a combination of blocking nets and beach seines, minnow 
traps, and shrimp trawls.  Surveys were conducted in Ballona Creek, Fiji Ditch and the tidal channels within Area B 
of the BWER.  Six permanent stations were positioned within the BWER: three in the Fiji Ditch, and three in the 
tidal channels.  These sites are a subset of the channel locations where invertebrate, sediment, and water quality 
sampling were also conducted.  Additionally, five 250m trawling stations were located in Ballona Creek.   

During the beach seine surveys, a total of eight native species were identified:  topsmelt (Atherinops affinis), 
arrow goby (Clevelandia ios), California killifish (Fundulus parvipinnis), longjaw mudsucker (Gillichthys mirabilis), 
diamond turbot (Hypsopsetta guttulata), Pacific staghorn sculpin (Leptocottus armatus), striped mullet (Mugil 
cephalus), and round stingray (Urobatis halleri);  two non-native species were identified:  mosquitofish (Gambusia 
affinis), and yellowfin goby (Acanthogobius flavimanus).  In addition to the fish, macroinvertebrates caught in the 
surveys were also identified.  The most common invertebrate captured in the seines was the California horn snail 
(Cerithidea californica). 
 
Herpetofauna 
According to past reports, several herpetofauna species were commonly observed on site; past surveys 
throughout the BWER have recorded up to ten species.  Several studies have surveyed for endangered and special 
concern species; however, the only endangered species found during surveys at the BWER in the past 25 years is 
the silvery legless lizard, Anniella pulchra.  The legless lizard was confirmed in several locations during the baseline 
surveys, including one dune area where it has not been found in almost 20 years. 

Surveys during the first baseline year were conducted over the course of three seasons (early fall, spring, and 
early summer) in five habitat types (high marsh, seasonal wetland, upland grassland, upland scrub, and dune).  To 
obtain comprehensive information, several sampling methods were utilized throughout the site.  Pitfall and 
driftnet arrays were employed in several of the major habitats; site searches, cover board flipping, and targeted 
surveys for the silvery legless lizard within potential habitat areas were also conducted.   

The pitfall traps had a wide variety of success rates, depending on the habitat.  The dune habitat had a 
significantly greater capture rate than any of the other habitats (34.62%).  Herpetofauna identified during the 
baseline year included eight species: western fence lizard (Sceloporus occidentalis), side-blotched lizard (Uta 
stansburiana), southern alligator lizard (Elgaria multicarinata), common kingsnake (Lampropeltis getulus), gopher 
snake (Pituophis melanoleucus), Pacific rattlesnake (Crotalus viridis), Pacific treefrog (Pseudacris regilla), and the 
silvery legless lizard.  Amphibian and reptile surveys will be continued in year two with the addition of cover board 
surveys. 
 
Mammals 
Mammals contribute an important link to functioning wetland and upland ecosystems.  Surveys over the past 29 
years throughout the Ballona Wetlands have yielded a comprehensive mammal diversity of 16 species (nine 
native and seven non-native).  Three of the species identified from past reports are currently listed as California 
species of special concern, although no special concern species were identified during the baseline year.  In the 
2010 baseline surveys, mammal surveys were conducted through the use of Sherman live traps for small 
mammals and baited camera stations (Critter Cams) for medium and large mammals.   

Eight native species were live captured via Sherman trap or observed via Critter Cams during the first baseline 
year:  California ground squirrel (Spermophilus beecheyi), coyote (Canis latrans), desert cottontail (Sylvilagus 
audubonii), pocket gopher (Thomomys bottae), raccoon (Procyon lotor psora), striped skunk (Mephitis mephitis), 
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western harvest mouse (Reithrodontomys megalotis), and California meadow vole (Microtus californicus).  Five 
non-native species were observed or captured:  Virginia opossum (Didelphis virginiana), house mouse (Mus 
musculus), domestic dog (Canis familiaris), domestic cat (Felis cattus), and rat (Rattus sp). 
 
Avifauna 
While birds are one of the most commonly observed groups of organisms at the BWER, they are seldom studied 
comprehensively or scientifically.  Site-wide quarterly surveys were performed in October 2009, January, April, 
and July 2010.  The resulting digitized spot-maps display both the spatial and temporal distribution of birds on the 
reserve, as well as their observed relative abundances (maps will be available in the annual report).  During fall 
and winter of the baseline year, "post-rain" rapid-count censuses were also conducted.  Waterbird surveys were 
conducted on a semi-monthly basis.  Between March and June 2010, supplemental visits were made to several of 
the more productive breeding habitats around the reserve in an effort to fully document nesting occurrences and 
site usage by nesting species that fell outside the scheduled April and July surveys.  Potential nesting areas of 
special-status species were also visited.  Protocol surveys were performed for two special-status species: the Least 
Bell's Vireo (Vireo bellii pusillus) and Belding's Savannah Sparrow (Passerculus sandwichensis beldingi).  

Volunteer waterbird and raptor censuses were conducted monthly and contribute to the professional level avian 
surveys.  In all, a total of 156 species and distinctive subspecies were recorded during the first year of baseline 
assessment (combining all survey types).  A total of 11 special status species were confirmed on site during the 
ǉǳŀǊǘŜǊƭȅ ǎǳǊǾŜȅǎΥ  .ŜƭŘƛƴƎΩǎ ǎŀǾŀƴƴŀƘ ǎparrow (Passerculus sandwichensis), brown pelican (Pelecanus 
occidentalisύΣ /ƻƻǇŜǊΩǎ Ƙawk (Accipiter cooperii), elegant tern (Thalasseus elegansύΣ [Ŝŀǎǘ .ŜƭƭΩǎ vireo (Vireo bellii 
pusillus), loggerhead shrike (Lanius ludovicianus), long-billed curlew (Numenius americanus), northern harrier 
(Circus cyaneus), peregrine falcon (Falco peregrinusύΣ ±ŀǳȄΩǎ ǎwift (Chaetura vauxi), white-tailed kite (Elanus 
leucurus).  The California gnatcatcher (Polioptila californica) was seen on site after the completion of the baseline 
surveys and is included in year two. 
 

INVERTEBRATES  

The benthic infaunal and epifaunal communities provide essential ecosystem services and support.  The 
presence/absence of certain infaunal taxa within the tidal channels can indicate water quality, identify 
anthropogenic stressors to the estuary, and gauge the potential to support other trophic levels.  Assessments of 
benthic invertebrate community composition have been conducted in Area B multiple times between 1981 and 
2004; data from Areas A and C are limited.  For the BAP, infaunal benthic invertebrate sampling was conducted 
semi-annually in seven locations: two in Area A and five in Area B.  Existing protocols were utilized and adapted to 
the specific needs of the BWER.  Presence and relative abundance was calculated for general taxonomic groups at 
each location.  Species-level taxonomic identification will be conducted in year two. 

Flying invertebrate biomass surveys were also conducted.  The objective was to extrapolate arthropod biomass by 
weight for each habitat using sticky traps.  Results of flying invertebrate data showed lower productivity in the 
brackish and estuarine low marsh and relatively higher and fairly uniform productivity in the estuarine high marsh, 
salt pan, seasonal wetland, and upland dune.  Species-level terrestrial surveys will be conducted in year two. 
 

CONTACT INFORMATION 
For Baseline Assessment Program details or to request a copy of the Baseline Report, please contact: Karina 
Johnston (kjohnston@santamonicabay.org).  
 
For information regarding the Restoration Planning Program or the CEQA permitting process, please contact: 
Diana Hurlbert (dhurlbert@santamonicabay.org). 

mailto:kjohnston@santamonicabay.org
mailto:dhurlbert@santamonicabay.org
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Table 1.  Calendar of completed sampling events by month for the first year of baseline assessment at the BWER. 
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Figure 1.  Map of the BWER with sampling locations identified.  Terrestrial invertebrates, soil quality, and elevation surveys were completed on a subset of the 
randomly allocated vegetation transects (green).  Fish, sediment, and benthic invertebrate surveys were completed at a subset of the water quality stations 
(blue).  Herpetofauna and small mammal surveys are in red.   


