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EXECUTIVE SUMMARY 

The Palos Verdes Shelf superfund site is a large area of contaminated sediment located 

approximately two miles off the coast of the Palos Verdes Peninsula. Since the 1970s, studies have 

shown that fish caught in the region (from the Santa Monica Pier to Seal Beach Pier) have elevated 

levels of DDT and PCBs. Palos Verdes Shelf is a main source of the DDT and PCBs contamination in 

the fish. The presence of chemically contaminated fish has generated public concern regarding the 

safety of consuming seafood from the region. To properly determine the health risks from the 

consumption of contaminated seafood, data on the consumption rates of anglers fishing in the region 

is required.  

This seafood consumption study replicates to the extent possible the 1994 Santa Monica Bay 

Seafood Consumption Study (1994 Study) to provide data to conduct trend analysis and to achieve 

the following objectives: 

 To conduct a statistically valid survey of recreational anglers that fish in the greater PV 

Shelf area to determine the fish species that are being caught and consumed at the highest 

rates;  

 To gather quantitative data that can be used to characterize exposures of the general 

fishing population of the PV Shelf area to DDTs and PCBs from consumption of fish and 

shellfish caught in the PV Shelf area;  

 To identify demographic and ethnic subgroups within the general fishing population of the 

PV Shelf area that may be consuming large quantities of contaminants through selection, 

quantity, and/or cooking method of fish species; and 

 To gather sufficient information to determine whether the existing human health risk 

assessment needs to be revised before its use in a final Record of Decision. 

Anglers were interviewed between February 2012 to January 2013 at piers, jetties, private boats, 

charter boats, and beach and intertidal zones. Interview days occurred on both weekdays and 

weekends. Answers to the questionnaire were numerically coded, entered into a computer 

database, and analyzed. A total of 693 in-person survey responses were collected over 128 

interview days at 61 different fishing sites in the region. The volume of responses allows for a ±4% 

margin of error for findings at the population level. The total number of anglers counted was 64% 

lower than in 1994.  

The study finds that: 

 Fish Species that are being caught and consumed:  

o At least 35 species of fish taken from the area by recreational anglers.  



   Executive Summary  

13 

  

o The most abundant species caught by anglers and intended for consumptions are: 

mackerel (27% of anglers), Pacific sardine (21%), perch (19%), topsmelt (19%), 

California scorpionfish (14%) and bass (12%). 

 Fish Consumption rate for exposure rate characterization: 

o Thirty-nine percent of anglers interviewed reported consuming fish from the region 

within the four weeks prior to being surveyed.  

o The average daily consumption rate per angler consumer is 18.55 grams per day. 

o The 90th percentile angler-consumers consume 42.86 grams per individual per day 

or more than twice as much fish from PV Shelf as the average angler consumer. 

 Demographic and ethnic subgroups: 

o Many ethnic groups were identified: Hispanic, White, Asian (which included Filipino, 

Japanese, Korean, Chinese, and Vietnamese), as well as anglers of mixed or other 

ethnic origins.  

o The ethnic breakdown of the anglers is as follows: Hispanic (37%) with White (24%), 

Asian (24%), Black (6%), and 9% of mixed or other ethnic background.  

o The overwhelming majority of anglers were men (94%). 

o The age of anglers ranges from 14 to 87 years old. Mean angler age of is 44 years 

old. 

o Hispanics are the most abundant ethnic group on piers and jetties, whereas Whites 

are the most abundant group on charter boats and private boats.  

o Black anglers report among the highest rates of consumption and consumption of 

DNC fish, as well as the lowest overall awareness of health advisory warnings and 

regard for these warnings. 

 Effectiveness of the Institutional Controls:  

o The decrease in average daily seafood consumption rate suggests that EPA’s public 

outreach efforts have been successful in changing angler consumer behaviors and 

reduced human health exposure to contaminated fish. 

o 61% of anglers (425 of 693) reported awareness of advisory warnings 

disseminated in the past decade, and of those who reported awareness, 42% (175 

of 693) reported adopting a more healthy behavior. 

 Trend Analysis: 

o Shift in fish species caught: the most common species intended for consumption were 

mackerel (27% of anglers), Pacific sardine (21%), perch (19%), topsmelt (19%), 

California scorpionfish (14%) and bass (12%). In 1994, the most commonly 

consumed fish were Pacific bonito (77.5%), barracuda (74.2%) and halibut (69.6%). 

o There is a 50% reduction in fish consumption rate compare to the 1994 consumption 

rate. 

o The preparation methods remained consistent from 1994 to present: the majority of 

consumers (63% in the current study and 65% in 1994) reported eating the fish as 

a steak or fillet without the skin.  

o Since the 1994 study, the percent of anglers who are White has declined from 43% 

to 24% while the percentage of Hispanic and Asian have increased, from 25% to 

37% and 18% to 24%, respectively. Despite the population level changes, trends 

across fishing modes have remained consistent since the 1994 study.  
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Several recommendations for future outreach are made as a result of this study: Language 

difficulties were the main reasons given for declined surveys, and therefore, continuing to recruit 

outreach workers to match the diverse ethnic backgrounds of the Southern California angler 

population is critical. For instance, the survey team consisted of Spanish, Vietnamese, Mandarin, 

Cantonese, and Tagalog speakers, but lacked a Korean speaker and therefore had difficulty 

reaching Korean anglers. Also, finding that more than 20% of anglers have less than a year’s 

experience fishing leads to the recommendation to take into consideration the relative inexperience 

of anglers when conducting outreach, especially when developing messaging. Discovering that Black 

anglers report among the highest rates of consumption and consumption of DNC fish, as well as the 

lowest overall awareness of health advisory warnings and regard for these warnings, efforts to 

target this particular group shall be increased and sustained. Outreach activities targeting Asian 

anglers will take place in the winter months, as Asian angler activities increase in the winter months 

unlike the other ethnic groups do. Barred sand bass had the highest rate of intended consumption 

of all five fish species listed with the “Do-Not-Consume” status. Therefore, additional outreach 

focused on this species should be undertaken, with a strong recommendation to review risk findings 

that will come from the EPA 2014-15 Palos Verdes Shelf fish sampling activity.  

While public outreach and education have made a difference in reducing the public health risk of 

consuming contaminated fish from the Palos Verdes Shelf superfund site, there is more to be done. 

With a deep understanding of the results from this study and the guidance provided, EPA and 

partners will continue to monitor vulnerable populations and carry out activities to reach, educate, 

and ultimately foster healthy fish consumption behaviors in all who consume fish caught in the 

impacted region. 
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SECTION 1 – INTRODUCTION 

1.1. HISTORY OF PALOS VERDES SHELF SUPERFUND SITE  

The Palos Verdes Superfund Site (Study Area) is an 88-square kilometer (34-square mile) area of 

sediment on the continental shelf and slope off the coast of the Palos Verdes Peninsula in Los Angeles 

County, California, that has been contaminated with dichloro-diphenyl-trichloroethane (DDT) and 

polychlorinated biphenyls (PCBs). The primary source of chemical contaminants in the Study Area is 

effluent discharged through submarine outfalls at White Point on the Palos Verdes Peninsula. Since 

1937, wastewaters have been discharged to the ocean off Palos Verdes Peninsula. 

An estimated 1000 metric tons of DDTs were discharged from the outfalls from the 1950s through 

1971. Approximately 10 percent of the discharge (estimated at 110 metric tons) settled on the 

Study Area, forming an identifiable layer of contaminated sediment from five to 60 centimeters 

thick. An additional 10 metric tons of PCBs are also estimated to remain in the sediment of the Study 

Area.  

The area of highest DDT and PCB contamination in sediment is located roughly two miles offshore 

and extends approximately four miles westward along the shelf. However, contaminant levels in all 

ocean waters across the site exceeded the California Ocean Plan standards for DDT and PCBs. 

These chemicals of concern could accumulate over time to elevated levels in benthic and aquatic 

receptors in the Study Area. Sediment and surface water do not pose a direct threat to human 

health, but could pose an indirect human health threat due to consumption of fish contaminated with 

DDTs and PCBs in the sediments and surface water in the Study Area.   

The 2002-2004 Southern California Coastal Marine Fish Contaminants Survey (EPA/NOAA, 2007) 

presented data showing that white croaker, barred sandbass, California Scorpion fish, Pacific 

Sardine, and Kelp bass were the five fish species in the Study Area with high concentrations of DDTs 

and PCBs, with white croaker having the highest concentration. DDT concentrations were also highest 

in white croaker from the Coastal Area (Ventura harbor to San Mateo Point) whereas Topsmelt had 

the highest concentrations of PCBs.  

The Environmental Protection Agency (EPA) signed an Interim Record of Decision (IROD) (EPA, 2009) 

that selected an interim remedy for the Study Area. The interim remedy includes (a) placement of 

a cap of clean sediment over the most contaminated sediment areas, (b) monitoring natural 

recovery, and (c) continuance of the existing institutional controls (IC) program.  

The remediation plan directly addresses the contaminated sediments. Specific remedial action 

objectives (RAOs) for the Study Area include (a) the reduction to acceptable levels the risks to 

human health due to ingestion of fish contaminated with DDTs and PCBs, (b) reduction to acceptable 
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levels the risk to the ecological community (i.e., benthic invertebrates and fish) from DDTs and PCBs, 

and (c) reduction of DDTs and PCBs in the Study Area surface waters to levels that meet the ambient 

water quality criteria (AWQC) for protection of human and ecological health.   

The ICs program, on the other hand, focuses on modifying fish consumption behaviors to reduce 

exposure. The three major elements of the ICs program are public outreach and education, fish 

monitoring, and enforcement. The goal of the public outreach and education component is to 

increase awareness and understanding of existing fish advisories and fishing restrictions. A list of 

Do Not Consume (DNC) fish was developed to identify five fish that could potentially pose a threat 

to human health. Three of the DNC fish, namely, barred sand bass, white croaker, and topsmelt 

pose a health threat due to DDTs and PCBs from the Study Area. Two of the DNC fish, barracuda 

and black croaker, could potentially pose a health threat due to high levels of mercury from outside 

the Study Area. To mitigate the risk faced by anglers fishing in the Study Area, the Fish 

Contamination Education Collaborative (FCEC) was formed to conduct public outreach at public 

piers, jetties, beaches, intertidal zones, and to organize outreach efforts to anglers on private and 

commercial boats. The FCEC conducts angler outreach along the Southern California coastline from 

Santa Monica Pier in the north to Seal Beach Pier in the south. 

1.2. CONTAMINATION & ASSOCIATED HEALTH RISKS 

Consumption of fish contaminated with DDTs and PCBs could increase the likelihood of cancer over 

a lifetime of 70 years. Levels of these contaminants are routinely monitored in fish until the RAOs 

identified in the IROD are achieved. Human consumption of potentially contaminated fish is being 

limited by educating the public on safe fishing practices, by supporting state commercial fishing 

ban and fish advisories, and by monitoring potential exposures of consumers to contaminated fish 

through the ICs program.  

The ICs program provides immediate protection to the public and reduces exposure of consumers 

to contaminated fish by partnering with other federal, state, and local agencies, as well as 

community-based organizations. In addition to establishing the FCEC, the EPA partners with OEHHA 

and Counties of Los Angeles and Orange in placing fish advisory warnings at popular fishing 

locations throughout the Study Area. The State Legislature passed the Marine Life Protection Act 

(MLPA, or Act) in 1999, which directed the California Department of Fish and Wildlife to reevaluate 

all existing marine protected areas (MPAs) and to redesign MPAs along California’s 1,100-mile 

coast. The Act established MPAs to help protect the State’s marine life, habitats, and ecosystems. 

The MLPA also directed the California Department of Fish and Wildlife to consider including the 

Study Area—from Santa Monica Pier to Seal Beach Pier—as a new MPA.  
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1.3. APPLICATION OF FINDINGS FROM PREVIOUS STUDIES 

One goal of the IROD is to reduce the health risks associated with the consumption of contaminated 

fish to an acceptable level. A Human Health Risk Evaluation (HHRE) was conducted (EPA, 2007) to 

evaluate potential cancer risks and noncancer hazards based on ocean fish data collected by the 

Montrose Settlements Restoration Program (MSRP) and EPA in 2002, and by the Los Angeles County 

Sanitation District in 2002. The MSRP/EPA fish sampling effort collected 23 species of fish 

representing a mix of water column and bottom feeders, and pelagic and local dwelling species. 

However, the HHRE (EPA, 2007) only used data from six fish species (White Croaker, Kelp Bass, 

Rockfish, Surfperches, California scorpionfish, and barred sandbass) caught from Point Fermin area 

to Redondo Canyon. These fish species were selected because the number of samples from each 

species was statistically valid. The HHRE applied the fish consumption rates that represented the 

reasonable maximum exposure (RME) or high-end fish consumption scenario and the average or 

central tendency exposure (CTE) scenario (Santa Monica Bay Restoration Program [SMBRP], 1994). 

The HHRE evaluated two populations of consumers, namely, all anglers and Asian anglers who 

consumed fish at a higher rate. The results of the HHRE indicated that for all six species, the cancer 

risk estimates based on the consumption rates of both angler populations (i.e., all anglers and of 

Asian anglers) exceeded one-in-a million (1 x 10-6) for the RME and CTE scenarios. The noncancer 

hazard index estimates for both angler populations exceeded the threshold level of one under the 

RME scenario but were less than one under the CTE scenario, except for the white croaker, California 

Scorpion fish, and Barred Sandbass.   

With the population in the greater Los Angeles/Orange County areas having undergone significant 

economic and demographic changes, EPA deemed it essential to update the data on angler fish 

consumption habits. Changes in fishing patterns, consumption or cooking methods, or angler 

demographics could result in either increased or reduced health risks to angler consumers.  

The methodologies and findings presented in this Fish Consumption Study will indicate whether or 

not the ICs program has been effective in reducing human health risks by preventing exposures to 

fish contaminated with DDTs and PCBs.  
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SECTION 2 – GOAL AND OBJECTIVES 

2.1. GOAL 

The goal of the Seafood Consumption Study (the Study) is to update the data on seafood 

consumption patterns of anglers fishing within an area that extends beyond the Superfund Site’s – 

Study Area and is referred to as the “study region”. The updated seafood consumption rates will 

provide supporting information in determining whether the risks associated with consumption of fish 

in the study region had been reduced to acceptable levels due, in part, to the ICs program.   

2.2. OBJECTIVES 

 The objectives of this study include the following: 

 To conduct a statistically valid survey of recreational anglers that fish in the study region to 

determine the fish species that are being caught and consumed at the highest rates; 

 To gather quantitative data that can be used to characterize exposures of the general 

fishing population to DDT and PCBs from consumption of fish and shellfish caught in the study 

region;  

 To identify demographic and ethnic subgroups within the general fishing population of the 

study region that may be consuming large quantities of contaminants through selection, 

quantity, and/or cooking method of fish species; and 

 To gather sufficient information to determine whether the existing human health risk 

assessment needs to be revised before its use in a final Record of Decision. 
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SECTION 3 – STUDY DESIGN AND 

ADMINISTRATION  

3.1. STUDY OVERSIGHT AND STAFF 

The Study was designed and administered with the help and support of a diverse cross-section of 

public and nonprofit entities. The Study was funded and overseen by the EPA and executed by EPA 

Contractor, S. Groner Associates, Inc. (SGA).  

The EPA formed a Technical Advisory Committee (TAC) which provided critical input and support in 

the design of the survey tools and analysis of the collected data. The TAC also assisted in report 

preparation and review. Members of the Committee include representatives from federal, state, 

and local government agencies, academic institutions, and environmental organizations (see 

Acknowledgements for a full list of Committee members).  

Professor Michael Franklin of the California State University at Northridge was the Study’s 

Consulting Ichthyologist and provided training for surveyors on identifying fish species.  

The survey tools were designed by a consulting firm, Action Research, who also analyzed survey 

data. Action Research provided support with training surveyors and with issues that came up during 

data collection and report preparation. 

3.2. STUDY OVERVIEW 

The Study was designed to closely follow the 1994 Santa Monica Bay Seafood Consumption Study 

so that the data collected could be directly compared and to provide a comparison of changes in 

demographic and angler catch and consumption data over the 20-year period. Similar to the 1994 

Study, data were collected for a full year. The study data were collected between February 2012 

and January 2013 at fishing sites throughout the study region. The manner in which data collection 

activities were scheduled allowed for a representative sample of all anglers fishing in the study 

region. The survey design was based on a stratified random sampling, which took into account 

geographic region, fishing mode, time of day, and seasonality. The resulting approach was 

designed to produce a representative sample of the local angler population. Data were collected 

with industry-standard confidence intervals for each group and with acceptable levels of statistical 

power.  



Section 3 – Study Design and Objectives 

23 

  

3.3. SURVEY METHOD 

All surveys and data collection were conducted through personal interviews. Indirect survey methods 

such as mail and phone surveys were not selected because a significant amount of fishing activity 

occurs on public piers in the study region. However, a complete target list of anglers could not be 

produced because fishing licenses are not required to fish on public piers. On-site interviews were 

conducted by bilingual surveyors to facilitate the participation of anglers who may have difficulty 

understanding written surveys due to literacy, cultural, and/or language barriers. Finally, for the 

purpose of estimating consumption rate, surveyors used a physical model of a fish with a delineation 

of the fillet portion so that information can be obtained about the quantity of fish typically eaten 

by the respondent.  

3.4. RESPONSE RATE GOAL 

The percent response rate is equivalent to the number of anglers who agreed to participate in the 

survey divided by the number of all anglers approached, including those who refused to be 

surveyed. Consistent with the 1994 Study, a target of 1000 respondents was established. The goal 

was a response rate of 75%. The 1994 Study indicated that the angler response rate was lowest 

on piers (66%) and highest at intertidal sites (100%). 

The ultimate sample size was smaller than anticipated due to a notable decrease in the number of 

anglers since 1994. Census estimates indicate a net 64% drop in anglers over the last two decades. 

Despite that, the number of respondents afforded statistical significance across all demographic 

strata.  

3.5. SITE SELECTION 

3.5.1. GEOGRAPHIC LOGISTICS 

Figure 1 shows the 61 fishing sites within the study region that were identified for data collection. 

A complete list of sites and a map of the study region are in Appendix A. The geographic area 

comprising the entire study region is further divided into four geographical sub-regions, namely: 

Central Bay (Santa Monica Municipal Pier to Playa Del Rey Beach), South Bay (Manhattan Beach 

to Redondo Beach), Los Angeles Harbor (Cabrillo Pier and Cabrillo Boat Ramp), and Long Beach 

(Cabrillo Boat Ramp to Seal Beach Pier). The study region for this study differs slightly from the 

1994 Study, which included the northern region from Paradise Cove to Malibu, and excluded the 

region from Cabrillo to Seal Beach. 
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Figure 1. Palos Verdes Shelf Superfund Site sampling locations. 

 

Preliminary scouting trips were taken to identify target locations and to assess the level of fishing 

at each site. Fishing sites with limited activity were replaced with alternate sites known to attract 

more anglers. Alternate sites were always from within the same geographic sub-region as the site 

that was being replaced to maintain the geographical stratification.  

3.5.2. MODES OF FISHING 

The four modes of fishing included in this study are pier or jetty, private boat, charter boat, and 

beach or intertidal zone. Surveyed sites were selected to provide adequate coverage of each 

mode within each geographic sub-region identified in Section 3.5.1. Sampling procedures were 

modified by taking into account the characteristic nature of the various modes at each location.  

Selected sites for each fishing mode are discussed below: 

 Pier or Jetty. Piers or jetties with significant fishing activity were selected. A total of 23 sites 

were included for the pier or jetty mode: Cabrillo Fishing Pier, Hermosa Beach Municipal 

Pier, Manhattan Beach Municipal Pier, Marina Del Rey Jetty, Ballona Creek Bridge and 

Jetties, Playa Del Rey Beach, Redondo Sport Fishing Pier and Small Jetty, Santa Monica 

Municipal Pier, King Harbor South Jetty, King Harbor Breakwater, San Pedro Breakwater, 

Venice Fishing Pier, Redondo Beach Municipal Pier, Shoreline Park Piers, Shoreline Marina 

Piers, Shoreline Village East Jetty, Belmont Pier, Pier J, Rainbow Harbor, San Pedro 

Breakwater, Alamitos Bay West Jetty, Seaport Village Jetty, and Seal Beach Pier. To reach 
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the target sample size, two of the sites that were initially selected were replaced due to 

known low fishing activity. As stated in Section 3.5.1, the alternate sites were located in the 

same geographic sub-region. 

 Private Boats. Selected nine boat launch sites with fishing activity include: Rocky Point Skiff 

Rentals, Cabrillo Boat Ramp, King Harbor Boat Hoist, Marina Del Rey Boat Ramp, South 

Shores Launch Ramp, Belmont Pier Launch Area, Granada Launch Area, Claremont Launch 

Ramp, and Marine Stadium Launch Area.  

 Charter Boats. Surveyors targeted seven charter boat locations that offered full- and half-

day trips: Marina Del Rey Sportfishing, Rocky Point Charters, Redondo Sport Fishing Boats, 

22nd Street Landing, LA Harbor Sportfishing, Long Beach Sportfishing, and Long Beach 

Marina Sportfishing.  

 Beach or Intertidal Zone. Surveys were conducted at beaches adjacent to the pier or jetty 

locations being sampled, for a combined total of 22 individual sites: Santa Monica State 

Beach, Venice City Beach, Burton Chace Fishing Platform, Marina del Rey Beach, Marina 

del Rey Fishing Dock, Playa Del Rey Beach, Dockweller State Beach, El Porto Beach, 

Manhattan County Beach, Hermosa City Beach, Redondo County Beach, Torrance County 

Beach, Malaga Cove, Bluff Cove, Lunada Bay, Ablaone Cove, Portuguese Bend, Royal 

Palms Beach/White Point Beach, Cabrillo Beach, Shoreline Village, Cherry Beach, Bayshore, 

and Seal Beach.  

3.6. SAMPLING PERIOD 

One-half of the data collection days occurred on weekdays (Monday through Friday) and one-half 

took place on weekends (Saturday and Sunday) to incorporate changes in angler activity. The 

volume of weekend anglers is higher relative to the rest of the week. Consequently, there were 64 

collection days on the weekdays and 64 on the weekends, for a total of 128 collection days over 

the year.  

To account for variations attributable to time of day, surveys at the selected sites were randomly 

chosen to be conducted during specific time periods. Surveys at Pier or Jetty, Private Boats, and 

Beach or Intertidal Zone sites were randomly conducted during one of three time periods: morning 

(8:00am to 12:00pm), afternoon (12:00pm to 4:00pm), or evening (4:00pm to 8:00pm). Surveyors 

remained at a single site for the entire shift. 

Surveys at charter boat sites were conducted during either one of two time periods, early period 

(10:30am to 2:30pm) or late period (2:30pm to 4:30pm). These time periods were occasionally 

adjusted due to changes in boating schedules and seasonal changes.  
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3.6.1. SEASONALITY IN SAMPLING 

Table 1 shows weekday and weekend collection days for the summer and non-summer periods to 

account for seasonality. Surveys conducted on weekdays and weekends during the four summer 

months (May through August) each represent a quadrant for a total of two quadrants. Weekday 

and weekend surveys conducted during the eight non-summer months (September through April) 

represented the remaining two quadrants. Each of the four quadrants was sampled equally for 

each of the four fishing modes. Hence, the eight surveys per mode resulted in 32 data collection 

days for the four modes in each quadrant, and a total of 128-collection days for the four quadrants. 

Table 1. Seasonal survey collection days (per each of the four modes). 

 Summer (May – Aug) Non-Summer (Sept – Apr) 

Weekdays 
2/month 

(8 total surveys/mode) 

1/month 

(8 total surveys/mode) 

Weekends 
2/month 

(8 total surveys/mode) 
1/month 

(8 total surveys/mode) 

3.7. SURVEY INSTRUMENTS 

Surveyors used the following survey instruments to collect data from anglers. Please refer to the 

appropriate appendices to view copies and photos of all the instruments. All surveyors were 

provided with each of the following survey instruments:  

 

 Survey site map (Appendix A) 

 Survey questionnaires (Appendix B) 

 Shift summary sheet (Appendix C) 

 Refusal log (Appendix C) 

 Beaufort Sea Scale (Appendix D) 

 Census and site summary forms (Appendix E) 

 A weather report to help record conditions on the Census (Appendix E) 

 Map of the study region (Appendix F) 

 Plastic model of whole fish with a representation of internal parts and fillet (Appendix G) 

 Fish identification cards (Appendix H) 

 Language identification card (Appendix I) 

 Tape measure to determine the length of the various fish species found in participating 

anglers’ buckets (Appendix J) 

 Fisherman’s gloves to handle the fish in the anglers’ buckets in order to identify type of 

species and/or measure their lengths (Appendix J) 

 FCEC Tip cards (Appendix K) 
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3.7.1. QUESTIONNAIRE 

The questionnaire was designed to gather information needed to address the specific objectives 

presented in Section 2.2 of this report. Responses to the 20-questions in the questionnaire would 

provide a better understanding of the demographic composition of the anglers within the study 

region, angler consumption rates of locally caught fish, types of fish eaten, the portion size 

consumed, preferred cooking methods, and awareness and knowledge of health advisories. To 

facilitate administration and data entry, the questions followed a partially closed-end question 

format that consisted of discrete response categories and an “other” category for a write-in 

response, if necessary. The questionnaire was also translated into Spanish, Vietnamese, Tagalog, 

and Chinese.  

The questionnaire was reviewed and approved by the Office of Management and Budget (OMB) 

to ensure that the surveys were conducted pursuant to the Standards and Guidelines of the OMB. 

Trained surveyors personally administered the questionnaire to anglers at selected survey sites. All 

surveys were conducted anonymously, and no personally identifying information was collected from 

respondents. Participation in the Study was completely voluntary, and anglers could refuse or 

withdraw from the survey at any time.  

3.7.2.  CENSUS 

Prior to surveying anglers in each of the proposed locations, the field surveyors conducted a census 

of the survey sites. The census collected site-specific information, including temperature, weather, 

sea state, number of anglers, and approximate demographics of the anglers at the survey site. The 

survey site’s unique code (coded for data analysis), fishing mode category, date, and start time 

were also recorded. 

3.7.3. REFUSAL LOG 

Refusal by anglers to participate in the survey was recorded in a refusal log. Information including 

the angler’s gender, estimated age, language, ethnicity, as well as the location and time, were 

coded by the surveyor. 

3.7.4. BEAUFORT SEA STATE SCALE 

The Beaufort Sea State Scale is an empirical measure that relates wind speed to observed 

conditions at sea or on land. To ensure consistent data collection methods, surveyors referred to this 

scale when recording the sea state in the census. 
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3.7.5. REGIONAL MAP 

Surveyors carried a regional map to indicate to anglers the study region, which spans from Santa 

Monica to Seal Beach piers. 

3.7.6. FISH MODEL 

Surveyors showed the angler a plastic cast model of a whole fish to assist the angler in estimating 

the portion size and in identifying the specific parts of the fish typically consumed each time. The 

size of a 150-gram fillet portion is demarcated on the side of the fish model. 

3.7.7. FISH IDENTIFICATION CARDS  

Fish identification cards were provided to aid surveyors in identifying the fish species observed in 

each angler’s bucket. One 8.5”x11” card developed by the Montrose Settlements Restoration 

Program (MSRP) depicts 23 common subsistence and sport fish of Southern California, including all 

five DNC fish. Two additional detailed informational cards were also developed and used during 

survey administration. One of these cards depicted the five DNC fish and the other showed eight 

fish species commonly caught locally with detailed descriptions of their appearance. 

3.7.8. LANGUAGE IDENTIFICATION CARD 

The language identification card helped surveyors communicate with anglers who did not speak 

English or one of the non-English languages spoken by surveyors. In such a case, surveyors presented 

the language card to the angler so that the angler could identify their spoken language. Surveyors 

attempted to match anglers who did not speak English with a surveyor who spoke their language. 

If an angler refused due to the language barrier, this information was recorded on the survey 

refusal log, with language being the reason for the uncollected data.  

3.7.9. TIP CARD 

At their discretion, surveyors provided an educational tip card if the angler inquired about the 

program after completion of the survey. The tip card is an outreach material developed by FCEC 

to educate anglers about DNC fish species and other fish species that could be consumed in 

moderation. The tip card is the primary outreach tool distributed to anglers on an ongoing basis as 

a component of the FCEC angler outreach program.  

3.7.10.  SHIFT SUMMARY SHEET 

Surveyors tracked information throughout the course of each shift. At the end of the shift, they 

consolidated their separate information onto a single shift summary sheet. The summary sheet 
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included the total number of completions and refusals, along with relevant information such as 

refusal information and observations of the day. 

3.8. FIELD SURVEY METHODS 

3.8.1. BASIC SURVEY METHODOLOGY 

Surveyors were trained to ensure that the surveying methodology is consistent. Surveyors were also 

trained to identify the most common fish species caught in the study region and were provided with 

materials to assist in the identification process. Surveys were always conducted by a team of two 

surveyors, along with a backup surveyor. Each survey shift was started by collecting information on 

the survey site, temperature, weather, sea state, number of anglers, and approximate 

demographics of the anglers at the study region.  

Past experience with recreational anglers in the study region demonstrated a diverse population. 

Therefore, each survey team included at least one surveyor who is fluent in a language other than 

English, including Spanish, and either Vietnamese, Tagalog, Mandarin or Cantonese. This fluency 

facilitated surveyors in conducting interviews with a paper-and-pencil questionnaire in the native 

language of more than 99% of respondents. Surveyors with specific language skills were assigned 

to locations where most of the anglers spoke the corresponding language (i.e. Spanish speakers at 

Cabrillo Pier, Tagalog speakers at Redondo Pier, etc.).  

3.8.2. SURVEY VARIATIONS BY FISHING MODE 

The approach used to survey anglers differed according to each fishing mode: 

 Pier or Jetty. Interviews were conducted as frequently as possible in the study region where 

anglers are actively fishing. If anglers encountered in the study region are not actively 

fishing (i.e., may be walking to or from their fishing site), surveyors initially confirmed that 

the angler had fished in the study region by showing a map before conducting an interview. 

 Private Boats. Surveyors interviewed anglers as they were preparing to depart or were 

packing up their boats. Surveyors also targeted fueling stations and bait shops near marinas 

to reach anglers with private boats. This mode had the lowest refusal rate because the 

anglers in this mode tended to have more time while preparing their boats and, therefore, 

were more inclined to be surveyed than in some of the other fishing modes. 

 Charter Boats. Surveys were not conducted on the charter boats. Instead, surveyors 

approached anglers before boarding or while they were waiting for the boats because 

they tended to have more time to spare and were in no hurry. Although most anglers were 
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often in a hurry to go home after their fishing trip, some anglers answered the survey 

questions while having their fish filleted or while walking to the parking lot. 

 Beach or Intertidal Zone. Surveyors searched for anglers on the beach or in intertidal zones 

for two hours prior to surveying at pier/jetty locations. Anglers on the beach who were 

within sight from the pier or jetty (using binoculars) were approached and interviewed while 

they were fishing. 

3.8.3. RANDOM SAMPLING IN HIGH VOLUME AREAS 

Surveyors attempted to survey every angler during each day of data collection. When the volume 

of anglers was high, a random sampling procedure was used to target every k-th angler where "k" 

was a ratio of the total number of anglers surveyed to the total population. The "k" value was set 

by a pre-established randomization sheet that took into consideration the volume of anglers at the 

given location. This procedure aided in providing a representative sample when surveyors were 

unable to collect data from all anglers.  

3.8.4. CONDUCTING INTERVIEWS IN NON-ENGLISH LANGUAGES 

Southern California consists of a diverse population. As indicated in Section 3.8.1, surveyors with 

specific non-English language skills were assigned to locations where majority of the anglers spoke 

the same non-English language.  

3.9. ADMINISTERING THE SURVEY 

Surveyors approached and asked target anglers if they were willing to participate in a survey. 

Participation was entirely voluntary and respondents could quit at any time. The survey was 

conducted verbally within five to ten minutes, and responses were recorded in a paper-and-pencil 

form. Prior experience indicated that paper-pencil administration is the best mode of field data 

collection. The project team considered the use of tablets as data collection devices, but previous 

outreach experience showed that such devices could introduce problems in the field, especially in 

wet coastal locations. Using paper forms provided a hard copy of the collected information, 

eliminated technical difficulties in the field, avoided loss of data due to technical connectivity 

glitches, and reduced up-front administration time.  

The questionnaire included the following categories of information:  

 Basic site characteristics; 

 The angler’s fishing history at the location and other locations within the study region; 

 Inventory of each angler’s catch; 
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 Seafood consumption and preparation patterns; 

 Behavioral patterns with seafood that had been caught; 

 Health warning awareness; and 

 Demographic information. 

 

Surveyors assisted anglers in identifying different fish species by using pictures of fish common in 

the study region. Surveyors also used individual training and fish identification cards to assist in the 

identification process. When all these methods proved inadequate, surveyors enlisted Professor 

Franklin's assistance via a photo text message.  

To ascertain what portions of fish are routinely consumed by anglers, surveyors utilized a fish model 

so that survey participants could indicate which parts of the fish were consumed. This approach was 

modeled after the 1994 Study (SCCWRP/MBC, 1994) but expanded to include an entire fish 

rather than merely a fillet (see Appendix G for a review of the model). By presenting a model of 

the entire fish, linguistic and cultural barriers were reduced by affording a universal standard in 

identifying what portions of the fish were consumed. This is an important methodological control 

because all populations and individual participants may have different perceptions of what 

constitutes a “fillet,” or any other parts of the fish. 

After each shift, survey teams completed a summary sheet that included the total number of 

completions and refusals for each shift, along with other relevant information such as angler 

demographics and reason for refusals.  

3.10. STUDY LIMITATIONS 

Key limitations of the Study include the following:  

 Avidity bias – The probability that anglers who are more active (i.e., avid) are more likely 

to be interviewed in fishing locations. Prior research had shown that estimates of consumption 

can be affected by angling avidity (EHIB 2000). However, the results of this Study were not 

adjusted for avidity in order to be consistent with the prior seafood consumption study 

(SCCWRP/MBC, 1994) that did not adjust for avidity.  

 Outreach saturation - The Fish Contamination Education Collaborative (FCEC) monitors the 

effectiveness of surveys, messages, and angler education (i.e., at events and through 

community based organizations). Prior experience with FCEC efforts may have influenced 

anglers’ responses to questions pertaining to the health advisory and fish consumption. 

Inundating the anglers with information could result in survey fatigue that could potentially 

affect the number of anglers who decline the surveys or provide detailed responses.  

 Linguistic barriers - While the surveyor team was able to communicate in Spanish, Mandarin, 

Cantonese, Vietnamese, and Tagalog, the survey team did not have anyone who could 
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communicate in the Korean language. The absence of surveyors who could speak the Korean 

language limited the ability to survey a large Korean angler population who did not speak 

English.  

 Smaller sample size than the 1994 Study (SCCWRP/MBC, 1994) – The reduced sample 

size is attributed to the observed 64% decline in overall angler population. Although the 

sample size remains statistically significant, a smaller sample size increases the margin of 

error associated with the conclusions drawn from the data, particularly, the data localized 

to a particular stratum or mode.  

 Rate of Decliners – Table 2 shows that nearly 23% of anglers who were approached 

(205/898) declined the surveys. The two fishing modes with the highest rate of decliners 

are pier or jetty and charter boats. Language barrier was the primary reason for the rate 

of decliners at piers. Anglers with language barriers or who declined due to lack of time 

may be underreported in these findings.  

Table 2. Angler rationale for declining to be interviewed by fishing mode. 

Mode 
Percent 

Declined 
Declined Approached Reason for decline 

Pier or Jetty 24.7% 111 449 
Language difficult or lack of 
time. 

Charter Boat 26.5% 68 257 Lack of time 

Private boat 13.7% 22 161 Lack of time 

Beach or Intertidal 
Zone 

12.9% 4 31 Language difficulties 

Total 22.8% 205 898 n/a 
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SECTION 4 – DATA MANAGEMENT, 

QUALITY ASSURANCE & CONTROL, AND 

DATA ANALYSIS 

4.1. DATA MANAGEMENT  

Data collected through surveys were managed to ensure quality and accuracy throughout the 

process. At the end of each shift, surveyors returned the hardcopy paper questionnaires and log 

sheets for physical storage. All questionnaires were preprinted with unique sequential identification 

numbers for data management purposes, and stored in unique shift folders. Surveyors entered the 

data into a Microsoft Access database. The coded-in variables are in Appendix L. Within 72 hours, 

new entries were checked against the original questionnaire for data entry errors by a surveyor 

other than the surveyor who gathered and originally entered the data.  

Entries were reviewed and manually corrected if specific information was missing, entered 

incorrectly, or entered in a manner inconsistent with protocols. If missing information cannot be 

manually corrected, a “Missing Case” was created. “Missing Case” is also applied when there is no 

response to a specific question. In some instances, “don’t know” or “not applicable” are considered 

missing cases when they are not directly related to the analysis being conducted, and are not 

included in the presented percentages. 

Each survey form was uniquely numbered for identification and retrieval purposes. Text entries 

were manually coded into predefined categories. The Access database files were then converted 

to a data file compatible with SPSS (Statistical Package for the Social Sciences) version 19 in order 

to conduct data editing and analyses. All paper questionnaires were scanned into a digital format 

for backup. 

4.2. STATISTICAL POWER AND MARGIN OF ERROR 

The final working sample size of 693 completed interviews allows for statistical estimates of the full 

population at ±4% margin of error (using a 95% confidence interval). This established margin of 

error indicates that there is a 95% confidence that the values derived from the surveys could be 

higher or lower than four percent of the actual value if the entire population of anglers had been 

interviewed and had responded to the interviews. Table 3 shows that the margins of error among 

the different fishing modes ranged from ±5% for the Pier or Jetty mode and ±18% for the Beach 
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or Intertidal Zone. The sample provides sufficient statistical power for detecting small-to-medium 

sized effects using traditional inferential statistics, such as regression, chi-square, or mean-

comparisons. 

Table 3. Margin of error for each fishing mode. 

Mode Sample Size Margin of Error (95% CI) 

Pier or Jetty 338 ±5% 

Charter Boat 189 ±7% 

Private boat 139 ±8% 

Beach/Intertidal Zone 27 ±18% 

Total 693 ±4% 

4.3. QUALITY ASSURANCE AND QUALITY CONTROL 

A range of quality assurance (QA) and quality control (QC) measures were incorporated into the 

survey design. The first measure was to ensure that all survey materials and protocols were 

reviewed by the Technical Advisory Committee. Surveyors were selected based on experience in 

research and outreach, and on targeted linguistic skills. Training was provided in all aspects of 

survey administration, including best practices, fish identification, and data management. In 

addition, all survey staff were given the same equipment set to facilitate survey collection. A 

complete list and discussion of this equipment is available in Appendix J. 

The summarized data from the surveys (see Section 3.9) were compared to the census information 

to assure consistency. Non-identifying personal information was collected from each respondent in 

the form of initials and birth year to create a near-unique code to minimize the chance that an 

angler was randomly sampled more than once. Additional ideas on how to improve response rates 

or the process were discussed during a 15-minute debrief session with a shift supervisor.  

Hard copy data were scanned and archived. Random entries in the data that were uploaded to 

Microsoft Access were identified for verification to ensure quality control. Quality control was 

always conducted by someone other than the data collector to mitigate bias. All data reviews 

occurred within 72 hours of collection and individual surveyors were monitored for error rates. 

Problems with both surveyors and survey questions were identified. After completion of the survey 

collection period, all of the data were reviewed to correct data entry errors or inconsistencies, if 

any, before conversion into SPSS (Statistical Package for Social Sciences) version 19 for subsequent 

analysis. 

The entire survey administration team met every quarter at an all-hands meeting to discuss lessons 

learned in the field, data entry, morale, and any issues encountered in the preceding quarter. The 
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meeting included reviews of key metrics, successes and challenges, and setting the survey schedule 

for the upcoming quarter. Tactics were adjusted when necessary. 

4.4. CALCULATION OF FISH CONSUMPTION RATE 

A primary goal of the Study is to calculate the rate of seafood consumption for anglers fishing at 

the study region. Consequently, two different measures of seafood consumption were estimated for 

each angler. The first was an overall consumption estimate, based on reported frequency of eating 

fish from the study region over the past four weeks (Question Q3), coupled with the amount of fish 

eaten in a typical meal (question Q6). The four-week period was consistent with the time period 

used in the 1994 report, and it was easier for anglers to recall their fish consumption within this time 

period. Based on a 150-gram fillet representation, each angler estimated what portion of the 150-

gram fillet was consumed each time. The portion consumed was multiplied by 150 and by the 

frequency of consumption during the four-week period to calculate the total grams consumed over 

four weeks. The calculated total grams consumed over four weeks was divided by 28 (number of 

days in the past four weeks) to calculated the consumption rate of grams/individual/day.  

The second measure of consumption was based on each angler’s reported frequency and 

consumption of specific species. Anglers who had fish in their buckets were asked about the 

frequency and quantity eaten for each fish type identified in their bucket (question Q12 and Q15). 

All anglers were asked about consumption for the five DNC fish (questions Q17 and Q20). However, 

if anglers had any of the five DNC fish in their bucket, they were not asked again about frequency 

and quantity eaten for that particular species.  

The angler was shown a photograph of each of the five DNC fish (questions Q16 – Q20), and 

asked how many times they had eaten any one type of fish in the past four weeks. The angler was 

shown a fillet portion size that was approximately 10 centimeters (cm) x 7cm x 2cm thick, which 

represents the standard size of 150 grams for a typical fish meal. The estimated amount of a 150-

gram portion that was consumed each meal was multiplied by 150, and the product was multipled 

by the angler’s frequency of consumption during the four weeks prior to the interview. The total 

number of grams consumed was divided by 28 (four weeks) to produce an estimated grams 

consumed per day for each type of DNC fish. This measure of consumption includes responses from 

anglers who caught (question Q9) or stated they had caught one of the five DNC fish (question 

Q16). 

Descriptive statistics for consumption rates are presented in the Results Section. 
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4.5. INTERPRETING FISH CONSUMPTION VOLUME DATA 

The Upper Confidence Limit and the Upper Decile are two measures of data used to describe fish 

consumption volume. Both statistical measurements help provide a perspective on measurements of 

mean and median. 

The Upper Confidence Limit (UCL) is a measurement of confidence with regards to the reported 

mean. In this Study a 95% confidence level is used. The 95% UCL provides reasonable confidence 

that the mean is not underestimated. The 95% UCL for a mean is defined as a value that, when 

repeatedly calculated for randomly drawn subsets of “n” samples, equals or exceeds the true 

population mean 95% of the time.  

When the data are separated into 10 equal parts, each part is called a decile. This Study applies 

the 90% Upper Decile (UD), for determining the reasonable maximum exposure consumption rates 

for higher end and higher risk anglers and consumers.   

4.6. STATISTICAL METHODS 

Analyses were conducted to describe fishing populations, and to measure consumption frequency 

and habits of anglers in the study region. Descriptive statistics provided information about the fishing 

mode, characteristics of the fishing population, fish species, fish consumption, and awareness of 

consumption warnings for fish in the study region. Categorical variables were analyzed using chi-

square tests. Continuous variables that predict consumption were analyzed with correlations and 

with regression analyses. The statistical analyses reported throughout this report were conducted 

using SPSS version 19.  
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SECTION 5 – RESULTS 

This section presents information that addresses the goals and objectives of this Study (see Section 

2). Tabulated data, figures, and graphs shown in this section illustrate the results and key trends. A 

more detailed data presentation is included in Appendix M.  

This section begins by describing the fishing mode, language of interview, and time of year the 

surveys were conducted. The section will then describe the demographic characteristics of the 

respondents, exposure, seafood consumption, and health advisory awareness findings.  

5.1. SUMMARY OF SURVEY RESULTS  

5.1.1. ANGLER CHARACTERISTICS 

Table 4 shows that the anglers are predominantly male (94.2%), with the Hispanic/Latino/Spanish 

ethnic group most represented at 36.9%. Of Asian anglers that represent 23.8% of all anglers 

surveyed, Filipinos comprised 40.9 % of that ethnic group. Table 4 also shows that 92.9% of the 

anglers spoke English. 
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Table 4. Population level angler characteristics (N=693). 

Gender Count Percentage 

Male 653 94.2% 

Female 40 5.8% 

Total 693 100.0% 

Anglers of Hispanic, Latino, or Spanish Origin (Q25) Count Percentage 

No 406 60.4% 

Yes 266 39.6% 

Total 672 100.0% 

Ethnicity (Q26) Count Percentage 

Hispanic, Latino, Spanish 256 36.9% 

White 167 24.1% 

Asian 165 23.8% 

Black 43 6.2% 

Other (including Mixed) 62 8.9% 

Total 693 100.0% 

Asian Ethnicity Specified Count Percentage 

Filipino 63 40.9% 

Japanese 24 15.6% 

Korean 19 12.3% 

Chinese 16 10.4% 

Vietnamese 14 9.1% 

Other 18 11.7% 

Total (excluding 11 Asian anglers who declined) 154 100.0% 

Language of Survey Count Percentage 

English 644 92.9% 

Spanish 48 6.9% 

Vietnamese 1 0.1% 

Total 693 100.0% 

 Mean Median 

Age (Q24) 44 years 43 years 

5.2. VARIATIONS BY FISHING MODE AND SEASON 

The study design distributed survey dates across days of the week, seasons, and fishing modes to 

ensure a statistically significant representative sample in all strata. Table 5 shows the distribution 

of different fishing modes during the summer and non-summer months. Over the 12-month interview 

period, approximately 53% (N=366) of the surveys were collected during the four summer months 

of June through September. The remaining 47% (N=327) were distributed throughout the eight 

winter months of October through May.  
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Table 5. Interview mode across summer and non summer months (N=693). 

 Summer Non-Summer Total 

Mode # interviews % by season # interviews % by season Count 

Pier or Jetty 146 39.9% 192 58.7% 338 

Private boat 80 21.9% 59 18.0% 139 

Charter boat 118 32.2% 71 21.7% 189 

Beach/Intertidal zone 22 6.0% 5 1.5% 27 

Total by count 366 100.0% 327 100.0% 693 

Total by season 366 52.8% 327 47.2% 100.0% 

Major findings of the survey are the following:  

 Anglers in charter boats are more prevalent in the summer months (32.2%) compared to the 

winter months (21.7%).  

 All fishing modes, except piers/jetties, experienced a decline in number of anglers per 

month during the winter months compared to summer months. Based on monthly usage of 

each mode, anglers on piers/jetties had approximately 37 anglers a month during the 

summer, and 24 anglers a month during the winter months. There were approximately 30 

anglers a month on charter boats during the summer months and approximately 9 anglers 

a month during the winter months. Anglers in private boats and in beach/intertidal zones 

also declined in the winter months compared to the summer months. Overall, the data 

indicate that piers/jetties have a more consistent usage pattern throughout the year. 

5.3. SURVEY DECLINERS 

Table 6 shows the number of anglers in each fishing mode that declined the survey and the reason 

for declining. Overall, twenty-three percent of anglers declined to be interviewed (205 decliners 

out of 898 anglers approached). Survey records indicated that ninety-four percent of those who 

declined the surveys were male.  

Among the 205 individuals who declined to be interviewed, lack of time and language difficulties 

were cited as the main reasons for declining. The number of decliners (26.5%) among charter 

boat anglers was slightly higher than the number of decliners (24.7%) in piers/jetties due to lack 

of time. Anglers on pier/jetty locations most often cited lack of time and language difficulties as 

reasons for not participating. Anglers in charter boats and private boat areas indicated lack of 

time as the reason for declining the surveys. Language difficulties were cited as the main reason 

for survey refusals at beach/intertidal zones.  
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Table 6. Angler rationale for declining to be interviewed by fishing mode. 

Mode 
Percent 

Declined 
Declined Approached Reason for decline 

Pier or Jetty 24.7% 111 449 
Language difficult or lack of 
time. 

Charter Boat 26.5% 68 257 Lack of time 

Private boat 13.7% 22 161 Lack of time 

Beach or Intertidal 
Zone 

12.9% 4 31 Language difficulties 

Total 22.8% 205 898 n/a 

5.4. ANGLER CHARACTERISTICS 

5.4.1. ANGLER AGE 

Figure 2 shows that anglers ranged in age from 14 to 87 years of age with a median of 44 years 

of age.  

Figure 2. Histogram of angler age (in three year intervals) (N=693). 
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into Hispanic/Latino/Spanish, White (non-Hispanic), Black, Asian, and other (including respondents 

of mixed ethnic background).  

Table 7 also shows that, based on the new categorization system, Hispanic, Latino, or Spanish were 

represented more than any other race (36.9%). One-fourth of the anglers (N=167, 24.1% and 

N=165, 23.8% respectively) identified themselves as White or Asian. 

Table 7. Angler ethnicity (N=693)(Q26). 

Ethnicity Count Percentage 

Hispanic, Latino, or Spanish 256 36.9% 

White (non-Hispanic) 167 24.1% 

Asian 165 23.8% 

Black  43 6.2% 

Other (including individuals of Mixed ethnic background) 62 8.9% 

Totals 693 100.0% 

NOTE. TWENTY-ONE RESPONDENTS DECLINED TO ANSWER AND WERE INCLUDED IN OTHER IF ETHNICITY WAS NOT READILY 

APPARENT. 

 
Table 8 shows the specific ethnic breakdown of respondents who identified themselves as Asian. 

The follow-up question asked the Asian respondents to narrowly identify their ethnicity, i.e., 

Cambodian, Chinese, Filipino, Japanese, Korean, Pacific Islander, and Vietnamese. Among those 

who identified themselves as Asian, 41% (N=63) specified their ethnicity as Filipino. Among the 

nine anglers who identified their race as Pacific Islander, four were Samoan, one was Native 

Hawaiian, one as other, and three refused to answer the question. 

Table 8. Ethnic breakdown for anglers identified as Asian (N=154)(Q26). 

Ethnicity Count Percentage 

Filipino 63 40.9% 

Japanese 24 15.6% 

Korean 19 12.3% 

Chinese 16 10.5% 

Vietnamese 14 9.1% 

Other 18 11.7% 

Totals 154 100.0% 

NOTE. This table excludes 11 Asian anglers who declined to respond. 

5.4.3. SURVEY LINGUISTIC DEMOGRAPHICS 

Table 9 shows that 93% (644 out of 693) of the interviews were conducted in English. 

Approximately 7% of the interviews were conducted in Spanish (N=48) and a single interview was 

conducted in Vietnamese (N=1).  
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Table 9. Language used during interview (N=693). 

Language Interviews Percentage 

English 644 93.0% 

Spanish 48 6.9% 

Vietnamese 1 0.1% 

Totals 693 100.0% 

NOTE. 11respondents declined to answer.  

5.4.4. ANGLER ETHNICITIES VS. LA COUNTY POPULATION ETHNICITIES 

Figure 3 compares the ethnic distribution of anglers and their corresponding distribution in the 

general population of Los Angeles County (based on the 2010 US Census for Los Angeles County, 

updated in 2012). Hispanic, White, and Black angler populations are lower than their 

corresponding population in Los Angeles County. The difference between the percent Hispanics in 

the angler population and the percent Hispanics in the Los Angeles County population is higher than 

among the White and Black ethnic groups. Asians, on the other hand, comprise a higher percentage 

among anglers compared to their percentage among the Los Angeles County population. These 

results suggest that fishing is a more prevalent activity among Asians than among other ethnic 

groups.  

Figure 3. Comparison of angler race in angler population vs. L.A. county population (N=693). 
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5.4.5. ANGLER ETHNICITY BY FISHING MODE 

Figure 4 shows the ethnic distribution of anglers in the different fishing modes. The data demonstrate 

that Hispanic, Asian, and Black anglers are the most frequent anglers at the Piers or Jetties. 

Approximately 66% of all anglers at piers or jetties are Hispanic, 56% are Asian, 42% are Black, 

and 34% are a different or mixed ethnic group. White anglers largely fish from private and charter 

boats. Among the different modes, charter boats have the least variance, ranging from a low of 

21% to a high of 34%.   

Figure 4. Angler ethnicity distribution (during survey administration) by fishing mode (N=693). 

 

5.4.6. ANGLER ETHNICITY BY SEASON 

Figure 5 shows that the proportion of White anglers and Black anglers surveyed in the summer 
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anglers surveyed in the summer months (45%) was lower than non-summer months (55%). The 
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reduced in the non-summer months (29%) compared to the summer months (71%).  

  

6
6

%

2
3

%

5
6

%

4
2

%

3
4

%

8
%

4
0

%

1
2

%

2
6

% 3
2

%

2
1

%

3
4

%

2
8

%

2
6

% 3
2

%

5
%

3
% 4
% 7

%

2
%

0%

10%

20%

30%

40%

50%

60%

70%

80%

Hispanic White Asian Black Other

P
e
rc

e
n
t 
o
f 

a
n
g
le

rs
 s

u
rv

e
y
e
d
 b

y
 m

o
d
e

Angler ethnicity

Pier or Jetty

Private Boat

Charter Boat

Beach or Intertidal Zone



Palos Verdes Shelf Seafood Consumption Study  

46 

 

Figure 5. Angler ethnicity by summer and non-summer months (N=693). 
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Figure 6 shows the level of fishing experience among anglers. The answers ranged from less than 

a year to 70 years. The mean number of years was 12, and the median was 5. The Study indicates 

that a high percentage of the anglers surveyed were relatively new to fishing.   

Figure 6. Percent of anglers with at least a given year’s experience fishing in the Study Area (N=693). 
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5.5.2. MODE OF FISHING OVER THE PAST YEAR 

Figure 7 shows the number of anglers in each fishing mode over the past year within the study 

region. Anglers were encouraged to select all that apply. Nearly all anglers, (95%) had fished at 

either piers or jetties within the last year. Beach/intertidal zone survey sites were the least common 

at 33%. Other responses, reported by 2% of anglers, included “fishing from a kayak” and “scuba 

fishing”. 

Figure 7. Percent of anglers who fish at various fishing modes over the course of the year (N=693). 

 

NOTE. RESPONDENTS WERE ASKED TO CHOOSE ALL THAT APPLY. PERCENTAGE MAY SUM TO GREATER THAN 100%. 

Anglers were also asked to report where in the study region they had fished in the past year 

(including the current trip). The mode of interview was removed from the mode in the past year 

responses (Q2) to display other angler modes. Anglers were encouraged to select all that apply, 

therefore, percentages may sum to greater than 100%. 

Table 10 shows the fishing mode at the time of the interview and the percent of time that the angler 

had used other fishing modes within the past year. Anglers surveyed reported fishing across several 

modes during the past survey year. As an example, among the anglers interviewed at a pier or 

jetty, 25.4% reported having also fished from a private boat in the last year, 25.7% from a charter 

boat, and 27.8% from a beach or intertidal zone. Table 10 also shows that more of the anglers at 

beach/intertidal sites also reported fishing from piers or jetties compared to anglers at private or 

charter boats (p < 0.05).   
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Table 10. Mode of fishing in the past year by mode at time of interview (N=693)(Q2). 

  Mode at time of interview 

  
Pier or Jetty Private Boat Charter Boat 

Beach or 
Intertidal zone  

Mode in past year (Q2) N=338 N=139 N=189 N=27 

Pier/Jetty  
Interview Count – 55 71 17 

% within Mode – 39.6% 37.6% 63.0% 

Private Boat  
Interview Count 86 – 60 11 

% within Mode 25.4% – 31.7% 40.7% 

Charter Boat  
Interview Count 87 71 – 8 

% within Mode 25.7% 51.1% – 29.6% 

Beach or  
Intertidal Zone 

Interview Count 94 55 45 – 

% within Mode 27.8% 39.6% 23.8% – 

NOTE. Respondents could choose more than one mode in the past year. Results may sum to more than 100%. 

5.5.3. ANGLER CATCH OVERVIEW 

All anglers were interviewed about the species of fish they catch. Thirty-four percent of anglers 

(N=235) reported catching fish on the day they were surveyed. 57% (N=125) allowed surveyors 

to identify their catch. Approximately 25% (N=56) of the 235 anglers who reported catching fish 

stated that they could not have their fish identified because they had already thrown back their 

catch. There was no follow-up with anglers about the species and quantity of fish that were no 

longer in their bucket (i.e., already thrown back, filleted, or given away). 

Table 11 shows the types of fish in anglers’ buckets for the four fishing modes. A total of 1,118 fish 

were observed across 125 angler buckets. The mean number of fish for all anglers was 1.61 (SD 

= 8.84) and the mean number of fish for anglers with fish in their buckets was 9.01 (SD=19.309). 

Table 11 records the 35 different species of fish or invertebrates that were observed in angler 

buckets. Chub mackerel, Pacific sardines, and perch were the most common species observed. Table 

13 shows the types of fish identified in buckets of anglers for each fishing mode. Anglers on piers 

or jetties (n=75) were identified with the most fish in their buckets, followed by anglers in charter 

boats (n=24), in private boats (n=12), and beach or intertidal zones (n=2). 

Table 11. Percentage of anglers with specific types of fish by fishing mode (N=125). 

Common Name Scientific Name  

Pier or 

Jetty 

Private 

Boat 

Charter 

Boat 

Beach or 

Intertida

l  Total 

   (N=75) (N=12) (N=24) (N=2) 113 

white croaker DNC 
Genyonemus 

lineatus 

Angler Count: 6 1 0 1 8 

% within Mode: 8.0% 8.3% 0.0% 50.0%  

barred sand bass 
DNC 

Paralabrax 

nebulifer 

Angler Count: 4 3 1 0 8 

% within Mode: 5.3% 25.0% 4.2% 0.0%  
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black croaker DNC  
Cheilotrema 

saturnum 

Angler Count: 0 0 0 0 0 

% within Mode: 0% 0% 0% 0%  

topsmelt DNC Atherinops affinis 
Angler Count: 9 2 1 0 12 

% within Mode: 12.0% 16.7% 4.2% 0.0%  

Pacific barracuda 
DNC 

Sphryraena 

argentea 

Angler Count: 0 0 3 0 3 

% within Mode: 0.0% 0.0% 12.5% 0.0%  

barred surfperch 
Amphistichus 

argenteus 

Angler Count: 0 0 1 0 1 

% within Mode: 0.0% 0.0% 4.2% 0.0%  

sargo 
Anisotremus 

davidsonii 

Angler Count: 2 0 0 0 2 

% within Mode: 2.7% 0.0% 0.0% 0.0%  

jacksmelt 
Atherinopsis 

californiensis 

Angler Count: 5 0 0 0 5 

% within Mode: 6.7% 0.0% 0.0% 0.0%  

shark 
Chondrichthyes, 

unid. 

Angler Count: 0 0 1 0 1 

% within Mode: 0.0% 0.0% 4.2% 0.0%  

blacksmith 
Chromis 

punctipinnis 

Angler Count: 0 1 0 0 1 

% within Mode: 0.0% 8.3% 0.0% 0.0%  

sanddab Citharichthys spp. 
Angler Count: 0 3 0 0 3 

% within Mode: 0.0% 25.0% 0.0% 0.0%  

black perch Embiotoca jacksoni 
Angler Count: 0 0 2 0 2 

% within Mode: 0.0% 0.0% 8.3% 0.0%  

surfperch, 

unspecified 
Embiotocidae 

Angler Count: 0 1 0 0 1 

% within Mode: 0.0% 8.3% 0.0% 0.0%  

opaleye perch Girella nigricans 
Angler Count: 1 0 1 0 2 

% within Mode: 1.3% 0.0% 4.2% 0.0%  

zebra perch Hermosilla azurea 
Angler Count: 1 0 0 0 1 

% within Mode: 1.3% 0.0% 0.0% 0.0%  

walleye 

surfperch 

Hyperprosopon 

argenteum 

Angler Count: 1 0 0 0 1 

% within Mode: 1.3% 0.0% 0.0% 0.0%  

California 

corbina 

Menticirrhus 

undulatus 

Angler Count: 1 0 0 0 1 

% within Mode: 1.3% 0.0% 0.0% 0.0%  

lingcod 
Ophiodon 

elongatus 

Angler Count: 0 1 0 0 1 

% within Mode: 0.0% 8.3% 0.0% 0.0%  

senorita Oxyjulis californica 
Angler Count: 0 1 0 0 1 

% within Mode: 0.0% 8.3% 0.0% 0.0%  

kelp bass 
Paralabrax 

clathratus 

Angler Count: 0 2 1 0 3 

% within Mode: 0.0% 16.7% 4.2% 0.0%  

California halibut 
Paralichthys 

californicus 

Angler Count: 2 0 2 0 4 

% within Mode: 2.7% 0.0% 8.3% 0.0%  

ray, unspecified Rajiformes, unid. 
Angler Count: 1 0 0 0 1 

% within Mode: 1.3% 0.0% 0.0% 0.0%  

shovelnose 

guitarfish 

Rhinobatos 

productus 

Angler Count: 1 0 0 0 1 

% within Mode: 1.3% 0.0% 0.0% 0.0%  

spotfin croaker Roncador stearnsii 
Angler Count: 2 0 0 0 2 

% within Mode: 2.7% 0.0% 0.0% 0.0%  
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Pacific sardine Sardinops sagax 
Angler Count: 26 0 0 0 26 

% within Mode: 34.7% 0.0% 0.0% 0.0%  

California 

scorpionfish 
Scorpaena guttata 

Angler Count: 1 2 8 0 11 

% within Mode: 1.3% 16.7% 33.3% 0.0%  

chilipepper 

rockfish 
Sebastes goodei 

Angler Count: 0 0 1 0 1 

% within Mode: 0.0% 0.0% 4.2% 0.0%  

vermilion 

rockfish 
Sebastes miniatus 

Angler Count: 0 1 1 0 2 

% within Mode: 0.0% 8.3% 4.2% 0.0%  

California 

sheephead 

Semicossyphus 

pulcher 

Angler Count: 0 0 2 0 2 

% within Mode: 0.0% 0.0% 8.3% 0.0%  

queenfish Seriphus politus 
Angler Count: 2 0 0 0 2 

% within Mode: 2.7% 0.0% 0.0% 0.0%  

California 

lizardfish 
Synodus lucioceps 

Angler Count: 5 1 0 0 6 

% within Mode: 6.7% 8.3% 0.0% 0.0%  

yellow croaker Umbrina roncador 
Angler Count: 2 0 0 0 2 

% within Mode: 2.7% 0.0% 0.0% 0.0%  

bass, unspecified  
Angler Count: 2 0 6 0 8 

% within Mode: 2.7% 0.0% 25.0% 0.0%  

chub mackerel  
Angler Count: 26 1 0 0 27 

% within Mode: 34.7% 8.3% 0.0% 0.0%  

perch, 

unspecified 
 

Angler Count: 15 0 1 1 17 

% within Mode: 20.0% 0.0% 4.2% 50.0%  

rockfish, 

unspecified 
 

Angler Count: 1 2 6 0 9 

% within Mode: 1.3% 16.7% 25.0% 0.0%  

NOTE. There are 12 missing cases. 

 

Figure 8 is a graphical presentation of fish caught by anglers fishing at piers or jetties. Club 

mackerel (35%), Pacific sardine (35%), and perch (20%) were the three fish species most commonly 

caught, and topsmelt (12%), white croaker (8%), and barred sand bass (5%) were the DNC fish 

identified in angler’s buckets.   
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Figure 8. Angler catch at pier or jetty. 

 

Figure 9 is a graphical presentation of fish caught by anglers fishing on private boats. Barred sand 

bassDNC (25%) and sanddab (25%) were the most commonly caught. TopsmeltDNC, California 

scorpionfish, kelp bass, and rockfish were all caught at a rate of 17%. 

Figure 9. Angler catch by private boat. 
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Figure 10 shows that anglers fishing on charter boats most commonly caught California scorpionfish 

(33%), bass (25%), and rockfish (25%). Pacific barracuda (13%), topsmelt (4%), and barred sand 

bass (4%) were DNC fish identified in angler’s buckets. 

Figure 10. Angler catch by charter boat.  

 

5.5.4. ANGLER CATCH BY SEASON 

Table 12 shows that the most common species observed in anglers’ buckets were chub mackerel 

during the non-summer months and Pacific sardine during summer months. Nearly all observed fish 

species demonstrated variability from non-summer to summer months. The largest degree of 

variability was observed in topsmelt and barred sandbass. The presence of topsmelt in anglers’ 

buckets decreased by 13% from non-summer to summer months, while barred sandbass catches 

increased by nearly 8% from non-summer to summer months. Table 12, below, displays seasonal 

variation of specific fish identified in anglers’ buckets. 

Table 12. Number of anglers with specific fish species by season (N=113). 

Common Name Scientific Name   Non-Summer Summer Total 

   (N=71) (N=42) 113 

white croaker DNC Genyonemus lineatus 
Angler Count: 6 2 8 

% within Mode: 8.5% 4.8%  

barred sand bass DNC Paralabrax nebulifer 
Angler Count: 3 5 8 

% within Mode: 4.2% 11.9%  

black croaker DNC Cheilotrema saturnum 
Angler Count: 0 0 0 

% within Mode: 0.0% 0.0%  
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topsmelt DNC Atherinops affinis 
Angler Count: 11 1 12 

% within Mode: 15.5% 2.4%  

Pacific barracuda DNC Sphryraena argentea 
Angler Count: 1 2 3 

% within Mode: 1.4% 4.8%  

barred surfperch Amphistichus argenteus 
Angler Count: 0 1 1 

% within Mode: 0.0% 2.4%  

sargo Anisotremus davidsonii 
Angler Count: 2 0 2 

% within Mode: 2.8% 0.0%  

jacksmelt Atherinopsis californiensis 
Angler Count: 4 1 5 

% within Mode: 5.6% 2.4%  

shark Chondrichthyes, unid. 
Angler Count: 1 0 1 

% within Mode: 1.4% 0.0%  

blacksmith Chromis punctipinnis 
Angler Count: 1 0 1 

% within Mode: 1.4% 0.0%  

sanddab, unspecified Citharichthys spp. 
Angler Count: 2 1 3 

% within Mode: 2.8% 2.4%  

black perch Embiotoca jacksoni 
Angler Count: 0 2 2 

% within Mode: 0.0% 4.8%  

surfperch, unspecified Embiotocidae 
Angler Count: 1 0 1 

% within Mode: 1.4% 0.0%  

opaleye perch Girella nigricans 
Angler Count: 1 1 2 

% within Mode: 1.4% 2.4%  

zebra perch Hermosilla azurea 
Angler Count: 0 1 1 

% within Mode: 0.0% 2.4%  

walleye surfperch Hyperprosopon argenteum 
Angler Count: 0 1 1 

% within Mode: 0.0% 2.4%  

California corbina Menticirrhus undulatus 
Angler Count: 1 0 1 

% within Mode: 1.4% 0.0%  

lingcod Ophiodon elongatus 
Angler Count: 0 1 1 

% within Mode: 0.0% 2.4%  

senorita Oxyjulis californica 
Angler Count: 1 0 1 

% within Mode: 1.4% 0.0%  

kelp bass Paralabrax clathratus 
Angler Count: 2 1 3 

% within Mode: 2.8% 2.4%  

California halibut Paralichthys californicus 
Angler Count: 4 0 4 

% within Mode: 5.6% 0.0%  

ray, unspecified Rajiformes, unid. 
Angler Count: 1 0 1 

% within Mode: 1.4% 0.0%  

shovelnose guitarfish Rhinobatos productus 
Angler Count: 0 1 1 

% within Mode: 0.0% 2.4%  

spotfin croaker Roncador stearnsii 
Angler Count: 1 1 2 

% within Mode: 1.4% 2.4%  

Pacific sardine Sardinops sagax Angler Count: 18 8 26 
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% within Mode: 25.4% 19.0%  

California scorpionfish Scorpaena guttata 
Angler Count: 5 6 11 

% within Mode: 7.0% 14.3%  

chilipepper rockfish Sebastes goodei 
Angler Count: 1 0 1 

% within Mode: 1.4% 0.0%  

vermilion rockfish Sebastes miniatus 
Angler Count: 0 2 2 

% within Mode: 0.0% 4.8%  

California sheephead Semicossyphus pulcher 
Angler Count: 1 1 2 

% within Mode: 1.4% 2.4%  

queenfish Seriphus politus 
Angler Count: 2 0 2 

% within Mode: 2.8% 0.0%  

California lizardfish Synodus lucioceps 
Angler Count: 5 1 6 

% within Mode: 7.0% 2.4%  

yellow croaker Umbrina roncador 
Angler Count: 2 0 2 

% within Mode: 2.8% 0.0%  

bass, unspecified  
Angler Count: 3 5 8 

% within Mode: 4.2% 11.9%  

chub mackerel  
Angler Count: 20 7 27 

% within Mode: 28.2% 16.7%  

perch unspecified   
Angler Count: 11 6 17 

% within Mode: 15.5% 14.3%  

rock fish unspecified  
Angler Count: 5 4 9 

% within Mode: 7.0% 9.5%  

sand bass unspecified  
Angler Count: 3 5 8 

% within Mode: 4.2% 11.9%  

 

Figure 11 is a graphical presentation of fish species caught in the summer and non-summer months. 

Except for the California scorpionfish, barred sand bass (DNC fish), bass (unspecified), and sand 

bass (unspecified), all other types of fish were more commonly caught in the non-summer months 

rather than in the summer months. The difference in observed catch between summer and non-

summer months for California scorpionfish, barred sand bass, bass (unspecified), and sand bass 

(unspecified) was small. White croaker and topsmelt were DNC fish that showed the most significant 

variance between non-summer and summer months.  
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Figure 11. Number of anglers with specific fish species by season. 

 

5.5.5. SPECIES IDENTIFICATION 

Upon examination of fish species in anglers’ buckets, surveyors asked respondents for the name of 

each fish. Surveyors recorded angler responses to determine the common names (or mistakenly 

identified names) for each fish used by anglers.  

Table 13 shows the common names used by anglers to identify fish they had caught and the 

corresponding number of anglers. DNC fish are identified in the table with a super script. 

Table 13. Angler common names for identified fish species (N=125). 

Common Name Scientific Name Angler Common Names # Anglers 

white croaker DNC Genyonemus lineatus 
queen fish 
corbina 

8 

topsmelt DNC Atherinops affinis 
topsmelt 
jacksmelt 

12 

barred sand bass DNC Paralabrax nebulifer 
barred sand bass 
calico bass 

8 

Pacific barracuda DNC Sphryraena argentea barracuda 3 

barred surfperch Amphistichus argenteus buttermouth perch 1 

sargo Anisotremus davidsonii sargo 2 

jacksmelt Atherinopsis californiensis 
jacksmelt 
topsmelt 

5 

shark Chondrichthyes, unid.  1 

blacksmith Chromis punctipinnis blacksmith 1 

sanddab Citharichthys spp. sand dab 3 

black perch Embiotoca jacksoni black perch 2 

6
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surfperch, unspecified Embiotocidae surfperch 1 

opaleye perch Girella nigricans opal eye 2 

walleye surfperch Hyperprosopon argenteum no answer 1 

California corbina Menticirrhus undulatus no answer 1 

lingcod Ophiodon elongatus lingcod 1 

senorita Oxyjulis californica senorita 1 

kelp bass Paralabrax clathratus 
calico bass 
white croaker 

3 

California halibut Paralichthys californicus halibut 4 

ray, unspecified Rajiformes, unid. skate thornback 1 

shovelnose guitarfish Rhinobatos productus guitar fish 1 

spotfin croaker Roncador stearnsii yellow croaker 2 

Pacific sardine Sardinops sagax sardine 26 

California scorpionfish Scorpaena guttata 

sculpin 

scorpion 
scorpion fish 

11 

chilipepper rockfish Sebastes goodei  1 

vermilion rockfish Sebastes miniatus red snapper 2 

California sheephead Semicossyphus pulcher  2 

queenfish Seriphus politus  2 

California lizardfish Synodus lucioceps topsmelt 6 

yellow croaker Umbrinaroncador yellow croaker 2 

Mackerel 
mackerel 
topsmelt 
perch 

27 

perch, unspecified perch 17 

rock fish, unspecified rock fish 9 

bass unspecified sand bass 8 

smelt, unspecified  1 

NOTE. All 125 anglers with fish in their bucket were asked what they called the fish but answers were not 
required. 

5.6. FISH CONSUMPTION PATTERNS 

5.6.1. OVERALL CONSUMPTION PATTERNS 

All anglers were asked if they had consumed fish caught from the study region within the past four 

weeks (Q3). Among the 693 anglers interviewed, 270 (39%) reported consuming fish at an 

average of 4.27 times (SD=4.96) in the last four weeks. Frequencies of fish consumption ranged 

from one to 31 times, with a median of three and a mode of two (Q4).  

All respondents were asked to identify their approximate typical serving size based on a 150-

gram fish fillet model that was shown. Anglers reported consuming an average amount of 0.83 
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fillet, which is equivalent to approximately 124 grams per sitting (SD=0.44). 49% of the 

respondents reported consuming a portion approximately half the fillet model per meal, 44% 

reported consuming a portion equal to the size of a fillet per meal, 6% reported consuming twice 

the size of the fillet model per meal, and 1% reported consuming portions three or more times 

larger than the 150-gram fish fillet model per meal (Q6). 

Overall, anglers who reported eating fish in the past four weeks were: 

 Older (M=46.95 years, SD=15.62) compared to those who reported not eating fish 

(M=41.50, SD=14.06, t=5.46, p<0.001); 

 More likely to be Asian (48% reported eating fish caught in the study region), Black (45%), 

compared to White (35%), or Hispanic/Latino (34%). Chi-square = 11.03, p=0.026, df=4; 

 Fishing from a charter boat (45%), private boat (44%), or beach or intertidal zone (41%), 

compared to a pier or jetty (34%). Chi-square= 8.97, p=.004, df=3; 

 Familiar with health advisory warnings related to fish caught in the study region (Chi-square 

= 9.58, p=.002, N=693, phi = 0.12); 

 More experienced anglers (M=14.95 years, SD=15.22) than those who had not eaten fish 

(M=10.15 years, SD=13.30, t=4.37, p<0.001); and 

 Equally distributed between male and female groups (males 39% compared to 35% of 

females). 

 

Although anglers who consume fish shared certain traits, those traits were not necessarily predictors 

of consumption behavior. A regression analysis was performed to identify variables that were 

significantly related to the amount of seafood consumed in the study region. The predictor variables 

were age, gender, race, fishing mode, awareness of warning signs, and years spent fishing in the 

study region. The results indicated none of these variables significantly influenced the amount of 

fish consumed in the past four weeks. 

5.6.2. FISH CONSUMPTION BY SPECIES 

All anglers with fish in their buckets were asked how they intend to use the fish. This information was 

applied to determine consumption frequency by species. Table 14 shows the number of anglers 

who caught each type of fish and the percentage of caught fish that were eaten, given away, 

thrown back, or used as bait.  The most highly consumed fish were topsmeltDNC (19.2%), mackerel 

(27.3%), Pacific sardine (21.2%), and perch (19.2%). White croaker (10.1%) and Pacific 

barracuda (5.1%) were also DNC fish that were reported for consumption. Note that the 

percentages are calculated for the fate category across all fish species, therefore, these 

consumption rates are skewed higher for the fish that were more often caught. The number of 

anglers who caught a particular DNC fish and who responded to this question is very low. Therefore, 

definite conclusions cannot be drawn from these data. 
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Table 14. Fate of fish from angler’s bucket by species (N=109 angler responses). 

  Fate of Fish 

 
 

Eat Give Away 
Throw 

Back 
Bait Other 

Species  (N=99) (N=25) (N=12) (N=34) (N=2) 

topsmelt DNC Angler Count: 19 7 2 6 0 

 % by Fate: 19.2% 28.0% 16.7% 17.6% 0.0% 

white croaker DNC Angler Count 10 3 0 0 0 

 % by Fate: 10.1% 12.0% 0.0% 0.0% 0.0% 

barred sand bass DNC Angler Count: 0 0 0 0 0 

 % by Fate: 0.0% 0.0% 0.0% 0.0% 0.0% 

black croaker DNC Angler Count: 0 0 0 0 0 

 % by Fate: 0.0% 0.0% 0.0% 0.0% 0.0% 

Pacific barracuda DNC Angler Count: 5 2 0 0 0 

 % by Fate: 5.1% 8.0% 0.0% 0.0% 0.0% 

barred surfperch Angler Count: 0 3 0 0 0 

 % by Fate: 0.0% 12.0% 0.0% 0.0% 0.0% 

sargo Angler Count: 2 4 1 0 0 

 % by Fate: 2.0% 16.0% 8.3% 0.0% 0.0% 

jacksmelt Angler Count: 5 0 0 4 0 

 % by Fate: 5.1% 0.0% 0.0% 11.8% 0.0% 

shark Angler Count: 1 0 1 0 0 

 % by Fate: 1.0% 0.0% 8.3% 0.0% 0.0% 

blacksmith Angler Count: 2 0 1 0 0 

 % by Fate: 2.0% 0.0% 8.3% 0.0% 0.0% 

sanddab, unidentified Angler Count: 3 0 0 0 0 

 % by Fate: 3.0% 0.0% 0.0% 0.0% 0.0% 

black perch Angler Count: 1 3 0 0 0 

 % by Fate: 1.0% 12.0% 0.0% 0.0% 0.0% 
surfperch, 
unidentified Angler Count: 2 0 1 0 0 

 % by Fate: 2.0% 0.0% 8.3% 0.0% 0.0% 

opaleye perch Angler Count: 2 3 1 0 0 

 % by Fate: 2.0% 12.0% 8.3% 0.0% 0.0% 

zebra perch Angler Count: 0 1 0 0 0 

 % by Fate: 0.0% 4.0% 0.0% 0.0% 0.0% 

walleye surfperch Angler Count: 0 0 0 1 0 

 % by Fate: 0.0% 0.0% 0.0% 2.9% 0.0% 

California corbina Angler Count: 0 4 0 0 0 

 % by Fate: 0.0% 16.0% 0.0% 0.0% 0.0% 

lingcod Angler Count: 3 0 0 0 0 

 % by Fate: 3.0% 0.0% 0.0% 0.0% 0.0% 

senorita Angler Count: 2 0 1 0 0 
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 % by Fate: 2.0% 0.0% 8.3% 0.0% 0.0% 

kelp bass Angler Count: 6 2 1 0 0 

 % by Fate: 6.1% 8.0% 8.3% 0.0% 0.0% 

California halibut Angler Count: 4 2 2 0 0 

 % by Fate: 4.0% 8.0% 16.7% 0.0% 0.0% 

ray, unidentified Angler Count: 2 0 0 0 0 

 % by Fate: 2.0% 0.0% 0.0% 0.0% 0.0% 

shovelnose guitarfish Angler Count: 0 0 1 0 0 

 % by Fate: 0.0% 0.0% 8.3% 0.0% 0.0% 

spotfin croaker Angler Count: 3 4 0 0 0 

 % by Fate: 3.0% 16.0% 0.0% 0.0% 0.0% 

Pacific sardine Angler Count: 21 4 0 16 0 

 % by Fate: 21.2% 16.0% 0.0% 47.1% 0.0% 
California 
scorpionfish Angler Count: 14 3 1 2 0 

 % by Fate: 14.1% 12.0% 8.3% 5.9% 0.0% 

chilipepper rockfish Angler Count: 2 0 0 0 0 

 % by Fate: 2.0% 0.0% 0.0% 0.0% 0.0% 

vermilion rockfish Angler Count: 4 0 0 0 0 

 % by Fate: 4.0% 0.0% 0.0% 0.0% 0.0% 

California sheephead Angler Count: 3 1 0 0 0 

 % by Fate: 3.0% 4.0% 0.0% 0.0% 0.0% 

queenfish Angler Count: 0 1 2 0 1 

 % by Fate: 0.0% 4.0% 16.7% 0.0% 50.0% 

California lizardfish Angler Count: 6 2 2 3 0 

 % by Fate: 6.1% 8.0% 16.7% 8.8% 0.0% 

yellow croaker Angler Count: 3 5 0 0 0 

 % by Fate: 3.0% 20.0% 0.0% 0.0% 0.0% 

bass, unspecified Angler Count: 12 2 3 0 0 

 % by Fate: 12.1% 8.0% 25.0% 0.0% 0.0% 

mackerel unspecified  Angler Count: 27 1 1 16 0 

 % by Fate: 27.3% 4.0% 8.3% 47.1% 0.0% 

perch unspecified  Angler Count: 19 3 3 7 1 

 % by Fate: 19.2% 12.0% 25.0% 20.6% 50.0% 

rock fish unspecified Angler Count: 8 1 1 2 0 

 % by Fate: 8.1% 4.0% 8.3% 5.9% 0.0% 

NOTE. N=109 is the number of unique responses. Not all anglers responded. 

5.6.3. FISH CONSUMPTION BY FISH PART 

Anglers who consumed fish over the past four weeks were asked what parts of the fish they usually 

consumed (Q5). This information is of interest because contaminant levels are significantly higher in 

the skin and guts of the fish due to accumulation of contaminants in fatty tissue. Consequently, 
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preparation methods that use the skin or guts present a greater health risk to the angler. 

Respondents were encouraged to select all preparation methods they have used in the past four 

weeks. Allowing multiple responses increased the likelihood of respondents reporting “inferior” 

preparation methods rather than biasing respondents to only selecting Steaks or Fillets without Skin.  

 

Figure 12 shows that 62% of anglers reported consuming fish as steaks or fillet without skin, the most 

favored behavior. Only 4% reported consuming whole fish including guts, the least protective 

preparation method. 

Figure 12. Percent of anglers who consume fish who also report using a given preparation method (N=270). 

 

NOTE. RESPONDENTS WERE ASKED TO CHOOSE ALL THAT APPLY. PERCENTAGE MAY SUM TO GREATER THAN 100%. 

5.6.4. FISH CONSUMPTION BY PART AND ETHNICITY 

Table 15 shows how consumption behaviors varied across ethnicities. In general, anglers of all ethnic 

backgrounds preferred consuming fish as steaks or fillets without skin. Asian anglers also preferred 

consuming fish as steaks or fillets without skin; however, they were also two to three times more 

likely to prepare fish whole compared to other ethnicities.  
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Table 15. Fish consumption by part and angler ethnicity (N=270)(Q19). 

Parts consumed  Hispanic White Asian Black Other All 

Steak or fillets 
without skin 

Angler Count: 53 51 39 18 5 166 

% within Ethnicity: 60.2% 77.3% 47.0% 81.8% 100.0% 61.5% 

Steak or fillets  
with skin 

Angler Count: 24 14 16 2 0 56 

% within Ethnicity: 27.3% 21.2% 19.3% 9.1% 0.0% 20.7% 

Whole without guts 
Angler Count: 15 6 31 4 0 56 

% within Ethnicity: 17.0% 9.1% 37.3% 18.2% 0.0% 20.7% 

Whole with guts 
Angler Count: 3 1 8 0 0 12 

% within Ethnicity: 3.4% 1.5% 9.6% 0.0% 0.0% 4.4% 

Other 
Angler Count: 1 0 2 0 0 3 

% within Ethnicity: 1.1% 0.0% 2.4% 0.0% 0.0% 1.1% 

NOTE. Respondents were encouraged to choose all that apply. Percentages may sum to greater than 100%. 

5.6.5. FISH CONSUMPTION BY MODE 

Table 16 shows that there was a small degree of variability in fish consumption by anglers across 

fishing modes. Anglers fishing from piers or jetties were the least likely to consume their catch (34%) 

but the most likely to catch fish (38%). Private boats were the most likely to consume their catch 

(45%) but the least likely to catch fish. 

Table 16. Reported consumption among anglers in the Study Area (N=693)(Q3 and Q7). 

Survey question 
Pier or 
Jetty 

Charter 
Boat  

Private 
Boat  

Beach or 
Intertidal Zone 

Full 
Sample 

 (N=338) (N=189) (N=139) (N=27) (N=693) 

During the past four weeks, have you 
eaten fish caught in this region (shown 
map)? (Q3) [Percent reporting “Yes”] 

34% 44% 45% 41% 39% 

Have you caught any fish today? (Q7) 
[Percent reporting “Yes”] 

38% 34% 23% 37% 34% 

5.6.6. QUANTITATIVE MEASURE OF FISH CONSUMPTION RATES 

Table 17 shows consumption rates by ethnicity for angler consumers who reported consuming fish 

within the four weeks prior to being surveyed and anglers who had not consumed fish in the four 

weeks prior to being surveyed. The mean fish consumption rate of angler consumers from all ethnic 

backgrounds is 18.55 grams per individual per day (g/ind/day) with a median of 10.71 

g/ind/day. All anglers from all ethnic background have a mean fish consumption rate of 6.88 

g/ind/day. A comparison of the 95% UCLs or the upper confidence interval on the mean fish 

consumption rate for a measurement of Central Tendency or average exposure shows that angler 

consumers represent the higher or more conservative fish consumption rate (21.72 g/ind/day). It is 



Palos Verdes Shelf Seafood Consumption Study  

62 

 

also noted that Black anglers have the highest 95% UCL in fish consumption rate for both groups of 

anglers. 

Table 17. Quantitative measure of fish consumption by ethnicity (N=270 & N=693). 

 Consumption Rate (g/ind./day) 

 Angler Consumers (Q3, Q6)* Anglers (all)** 

Ethnicity n Mean U.C.L. Md U.D. n Mean U.C.L. Md U.D. 

Hispanic 80 16.41 20.69 10.71 41.79 258 5.09 6.76 0.00 16.07 

Asian 76 20.76 26.36 10.71 64.29 162 9.74 12.95 0.00 25.18 

White 54 19.25 29.31 9.38 42.86 164 6.34 9.86 0.00 16.07 

Black 17 23.00 34.40 16.07 60.00 44 8.88 13.81 0.00 32.14 

Other 22 12.78 20.98 6.70 36.43 51 5.51 9.72 0.00 16.07 

Total 270a 18.55 21.72 10.71 42.86 693b 6.88 8.47 0.00 21.43 

NOTE: U.C.L. = UPPER CONFIDENCE LIMIT (95%); MD = MEDIAN (50%); U.D. = UPPER DECILE (90%); *ANGLER-CONSUMERS 

ARE DEFINED AS ANGLERS WHO REPORTED CONSUMING FISH IN THE 4 WEEKS PRIOR TO BEING SURVEYED – CONSISTENT WITH THE 

1994 STUDY METHOD; **ANGLERS (ALL) ASSUMES THAT ANGLERS WHO HAD NOT CONSUMED A FISH IN THE FOUR WEEKS PRIOR TO 

BEING SURVEYED ARE NOT CONSUMERS OF FISH – THIS CALCULATION UNDERREPORTS ACTUAL CONSUMPTION RATES; A THERE 

WERE 21 INSTANCES OF MISSING DATA; B THERE WERE 14 INSTANCES OF MISSING DATA; U.C.L. CALCULATED USING A 

BOOTSTRAPPING TECHNIQUE APPLIED TO THE MEAN.  

Figure 13 is a histogram of reported consumption rates of anglers who consume fish from the study 

region. The responses were grouped into consumption rate increments of 10 g/ind/day.  As shown 

in the histogram, more than 90% of the anglers consumed fish at a rate of 20 g/ind/day. This value 

is fairly consistent with the data shown in Table 17 wherein the more conservative or higher-end 

range (95% UCL) of the mean fish consumption rate was 21.72 g/ind/day. It is noted that the 

human health risk evaluations conducted in 2007 assumed a higher-end reasonable maximum 

exposure (RME) of 107 g/ind/day (all anglers) and 116 g/ind/day (Asian anglers), which are 

more conservative assumptions. RME values are used for determining the potential environmental 

exposures to ethnic subgroups from higher seafood consumption rates. The highest UCL reported 

for any ethnic group on Table 17 is substantially below the RME determined by EPA in 2007.  
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Figure 13: Histogram – Overall consumption rate among 270 anglers who reported consuming fish from the 
study region in the past four weeks (N=270) 

 

5.7. DNC FISH CONSUMPTION PATTERNS 

This section focuses solely on intended consumption patterns of DNC fish. Information from anglers 

was gathered either by identifying DNC fish in their buckets or by showing pictures of DNC fish to 

anglers and asking them what they would do if they caught DNC fish. A review of the collected 

data indicated that the sample size was too limited to have statistical significance. These analyses 

are included in the appendix. 

5.7.1. OVERALL DNC CONSUMPTION PATTERNS 

In addition to assessing overall fish consumption behaviors, the Study sought to better understand 

consumption patterns of the five DNC fish. 98 anglers (14%) reported eating one or more of the 

five DNC fish. Compared to the general angler population, respondents who reported consuming 

these fish had been fishing in the Study region longer (M=15.29, SD=13.92) than those who had 

not eaten one of the five DNC fish (M=11.52, SD=15.80, t=2.43, p<0.05). There were no statistical 

differences between gender, age, ethnicity, fishing mode, or awareness of a warning sign.  

To determine the extent that warning signs may alter angler's consumption of the five DNC fish, an 

analysis was conducted comparing the 98 anglers who reported eating one or more of the DNC 

fish and the 172 anglers who reported consuming one or more non-DNC fish. The results indicate 

that 65% of anglers who reported consuming one of the five DNC fish were aware of the advisory, 
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compared with 70% of anglers who consumed other fish. This result could point to the possibility 

that exposure to the warning sign may have reduced consumption of the five DNC fish, while 

potentially increasing the consumption of other fish species deemed safe. Despite an apparent trend 

towards the expected direction, the reported results were not shown to be statistically significant 

(chi-square=0.67, df=1, p=0.41).  

Finally, the analyses examined the effects of the medium used to communicate the warning: 

television, newspaper or magazine, sign on the beach or pier, heard from other fishermen or friends, 

or other. Only one of the media emerged as a statistically significant predictor of consumption. 

Those anglers who reported eating one or more of the five DNC fish were more likely to report 

seeing a warning sign on a beach or pier (83%), compared with anglers who reported eating other 

fish species (68%, chi-square = 4.99, df=1, p<0.05). This result is inconsistent with the expected 

relationship between awareness of health advisory warnings and avoidance of DNC fish.  

5.7.2. ANGLER INTENTION TO CONSUME DNC FISH 

All anglers were asked about their consumption of the five DNC fish. If a surveyor identified one of 

the DNC fish in an angler’s bucket, the angler was asked about their intended use of the specific 

fish (Q13). If the fish was not present, anglers were asked about consumption while being shown a 

picture of the fish (Q16–Q19). See Appendix H for samples of the fish identification pictures.  

Table 18 shows that more than 40% of the anglers would consume barred sand bass and 

barracuda. Approximately 24% of the anglers would consume black croaker, and approximately 

18% of the anglers would consume white croaker. It is important to note that these findings indicate 

an intention to consume DNC species, should the angler come into possession of the fish.  
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Table 18. Fate of DNC fish for all anglers (N=693)(Q13 & Q18). 

Fish species white croaker 
barred sand 

bass 
black croaker topsmelt barracuda 

Fate of fish Count % Count % Count % Count % Count % 

Eat them 46 18.1% 110 41.2% 20 24.1% 35 14.0% 112 40.7% 

Give away 26 10.2% 39 14.6% 7 8.4% 25 10.0% 59 21.5% 

Throw back 169 66.5% 115 43.1% 54 65.1% 102 40.8% 98 35.6% 

Bait 11 4.3% 1 0.4% 1 1.2% 87 34.8% 3 1.1% 

Other 2 0.8% 2 0.7% 1 1.2% 1 0.4% 3 1.1% 

TOTAL 254 100% 267 100% 83 100% 250 100% 275 100% 

NOTE. There were 142 missing cases (27 missing white croaker, 37 missing barred sand bass, 11 missing black 
croaker, 32 missing topsmelt, and 35 missing barracuda). 

Data were also collected to determine the number of anglers who would consume DNC fish found 

in their buckets. However, the sample size was too small to draw definitive conclusions. These data 

were tabulate and included in Appendix M. 

Similarly, analysis was conducted for each mode of fishing, breaking down anglers who have 

consumed DNC fish in the four weeks prior to being surveyed into percentages by race or ethnicity. 

The sample sizes were too small to draw definitive conclusions. The four tables can be found in 

Appendix M. 

5.7.3. CONSUMPTION OF DNC FISH BY ETHNICITY 

Table 19 shows the reported consumption rates of the five DNC fish (Q12, Q15, Q16, Q20) in the 

last four weeks according to ethnicity. Consumption patterns vary across ethnicity but are driven by 

relatively small sample sizes.  

Table 19. Fish consumption by angler ethnicity (N=661). 

Angler 
Ethnicity 

Hispanic White Asian Black Other Total 

DNC Fish Count % Count % Count % Count % Count % Count 

White croaker 9 16.7% 4 14.3% 9 26.5% 4 40.0% 1 16.7% 27 

Barred sand bass 21 38.9% 16 57.1% 10 29.4% 5 50.0% 2 33.3% 54 

Black croaker 2 3.7% 1 3.6% 3 8.8% 0 0.0% 0 0.0% 6 

Topsmelt 5 9.3% 0 0.0% 6 17.6% 0 0.0% 0 0.0% 11 

Barracuda 17 31.5% 7 25.0% 6 17.6% 1 10.0% 3 50.0% 34 

TOTAL 54 100% 28 100% 34 100% 10 100% 6 100% 132 

Note. There are 32 missing cases. Count refers to the number of anglers observed. 

 
Table 20 shows how anglers reportedly prepared DNC fish for consumption. White croaker, barred 
sand bass, black croaker, and barracuda had similar preparation patterns wherein approximately 
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half of the caught fish were prepared as steaks or fillets without skin. The remaining half was 
prepared using less ideal methods, with roughly one-in-five being prepared whole. 
 

In contrast, topsmelt had a different consumption pattern with only 30% being prepared as a steak 

or fillet without skin and 35% being prepared whole with guts, which is the least protective 

preparation method. 

Table 20. Reported fish preparation methods for consumption of DNC fish (N=110). 

Q19 white croaker 
barred sand 

bass 
black croaker barracuda topsmelt 

Fish part Count % Count % Count % Count % Count % 

Whole with guts 3 7.3% 4 3.4% 1 5.0% 1 0.9% 0 0.0% 

Whole without guts 7 
17.1
% 

21 
18.1
% 

4 
20.0
% 

18 
16.8
% 

7 
35.0
% 

As steaks or fillets 
without the skin 

21 
51.2
% 

62 
53.4
% 

12 
60.0
% 

62 
57.9
% 

5 
25.0
% 

As steaks or fillets 
with the skin 

6 
14.6
% 

20 
17.2
% 

2 
10.0
% 

19 
17.8
% 

6 
30.0
% 

Other parts of fish 1 2.4% 0 0.0% 1 5.0% 1 0.9% 0 0.0% 

Don't Know 3 7.3% 9 7.8% 0 0.0% 6 5.6% 2 
10.0
% 

TOTAL 41 100% 116 100% 20 100% 107 100% 20 100% 

5.7.4. DNC FISH CONSUMPTION VOLUME 

All anglers were asked specifically about consumption of the five DNC fish either through Q12 or 

Q17. Table 21 shows a comparison of the consumption rate of the five DNC fish for anglers who 

reported consuming DNC fish in the four weeks prior to being surveyed (Angler-Consumers) and 

those who had not consumed fish in the four weeks prior to being surveyed (Those Who Catch). 

There were 106 angler-consumers and 483 “Those Who Catch.” The number of anglers who 

reported eating a specific DNC fish in both groups of anglers is represented by (n). Some anglers 

consumed multiple types of DNC fish, therefore, the populations overlap and the (n) displayed in 

the table sum to more than 100 for both groups.  
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Table 21. Quantitative measure of fish consumption of the five DNC fish (N=106 & N=483). 

 Consumption Rate (g/ind./day) 

All Races/ 
Ethnicities 

Angler-Consumers* Those Who Catch (Q9, Q16)** 

Fish Type n Mean U.C.L. Md U.D. n Mean U.C.L. Md U.D. 

white croaker DNC 23 8.73 11.10 5.36 19.29 263 0.76 1.17 0.00 0.00 

barred sand bass 
DNC 

56 9.04 13.39 5.36 17.67 299 1.69 2.42 0.00 5.36 

black croaker DNC 6 10.27 17.41 8.04 -- 94 0.66 1.42 0.00 0.00 

topsmelt DNC 8 17.41 39.50 8.04 -- 239 0.58 1.47 0.00 0.00 

barracuda DNC 32 9.71 15.64 5.36 17.95 298 1.04 1.81 0.00 2.68 

 
Total 

 
106 

 
11.50 

 
16.54 

 
5.36 

 
24.11 

 
483 

 
2.52 

 
3.52 

 
0.00 

 
5.36 

NOTE: U.C.L. = UPPER CONFIDENCE LIMIT (95%); MD = MEDIAN (50%); U.D. = UPPER DECILE (90%); *ANGLER-CONSUMERS 

ARE DEFINED AS ANGLERS WHO REPORTED CONSUMING FISH IN THE 4 WEEKS PRIOR TO BEING SURVEYED – CONSISTENT WITH THE 

1994 STUDY METHOD; **FULL SAMPLE OF “THOSE WHO CATCH” ASSUMES THAT ANGLERS WITH FISH WHO HAD NOT CONSUMED A 

FISH IN THE FOUR WEEKS PRIOR TO BEING SURVEYED ARE NOT CONSUMERS OF FISH – THIS CALCULATION UNDERREPORTS ACTUAL 

CONSUMPTION RATES; TOTAL INDICATES COMBINED CONSUMPTION RATES IN G/IND/DAY ACROSS THE FIVE FISH OF INTEREST. 
CONSUMERS ARE ANGLERS WHO REPORTED EATING THE FISH SPECIES IN THE PAST FOUR WEEKS. ANGLERS WERE ASKED TO 

REPORT ALL THAT APPLIED. 

Consumption rates by ethnicity were also calculated for each DNC fish. However, sample sizes were 

not adequate for potential application in future risk evaluations. The results are displayed in Tables 

21.b.–21.g. in Appendix M. 

Table 22 shows the consumption rate according to fishing mode between two angler groups. Anglers 

were grouped either as anglers who reported consuming fish within the past four weeks (Q3, Q6) 

prior to being surveyed (Angler-Consumers) and anglers who indicated they had not consumed 

within the past four weeks (Full Sample). Mean consumption rates were generally consistent among 

the different modes for both groups of anglers. Charter boats had the lowest mean consumption 

rate among angler-consumers whereas pier/jetty had the lowest mean consumption rate among the 

Full Sample anglers. Beach or intertidal zones had the highest mean consumption rate for angler-

consumers whereas private boats had the highest mean consumption rate among the Full Sample 

anglers. The median for all modes was 10.71for angler consumers but the median consumption rate 

for the Full Sample anglers was coded as zero.  
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Table 22. Quantitative measure of fish consumption by mode (N=270 & N=693). 

 Consumption Rate (g/ind./day) 

All Races/ Ethnicities Angler-Consumers*  Full Sample** 

Mode n Mean U.C.L. Md U.D.  n Mean U.C.L. Md U.D. 

Pier or Jetty 102 19.22 24.11 10.71 61.07  338 5.80 7.59 0.00 16.07 

Charter Boat 82 16.69 21.85 10.71 32.14  189 7.24 9.79 0.00 21.43 

Private Boat 55 19.48 28.49 10.71 42.86  139 7.71 11.81 0.00 21.43 

Beach/Intertidal Zone 10 20.09 28.92 16.07 42.86  27 7.44 12.60 0.00 30.00 

Total 270a 18.55 21.41 10.71 42.86  693 6.64 7.95 0.00 21.43 

NOTE: U.C.L. = UPPER CONFIDENCE LIMIT (95%); MD = MEDIAN (50%); U.D. = UPPER DECILE (90%); **FISH CONSUMERS 

ARE DEFINED AS ANGLERS WHO REPORTED CONSUMING FISH IN THE FOUR WEEKS PRIOR TO BEING SURVEYED – CONSISTENT WITH 

THE 1994 STUDY METHOD; **FULL SAMPLE ASSUMES THAT ANGLERS WHO HAD NOT CONSUMED A FISH IN THE FOUR WEEKS PRIOR 

TO BEING SURVEYED ARE NOT CONSUMERS OF FISH – THIS CALCULATION UNDERREPORTS ACTUAL CONSUMPTION RATES; A THERE 

WERE 21 INSTANCES OF MISSING DATA. N=270 REPRESENTS NUMBER OF ANGLERS. ANGLERS WERE ASKED TO REPORT ALL THAT 

APPLIED. 

5.8. AWARENESS OF ADVISORY & BEHAVIOR 

5.8.1. AWARENESS OF HEALTH ADVISORY WARNINGS 

Anglers were asked a series of questions pertaining to their awareness of heard health advisory 
warnings regarding eating fish caught in the study region (Q21). Figure 14 shows that 61% of 
anglers (N=425) were aware of the health warnings. 
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Figure 14. Percentage of anglers who reported being aware of the health advisory (N=693). 

 
 

Figure 15 shows that awareness of advisory warnings varied across angler ethnicities. White 

anglers were most aware (67%) and Black anglers were the least aware (47%) of the advisory 

warnings. 

Figure 15. Percentage of anglers who reported being aware of the health advisory by ethnicity (N=693). 
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5.8.2. AWARENESS OF HEALTH ADVISORY CONTENT 

Figure 16 shows the relationship between awareness of fish advisories and consumption of 

contaminated fish. Anglers who reported being aware of health advisory warnings were asked 

about the content of the warning in an open-ended manner that allowed for respondents to select 

more than one identifiable message. More than half (53.8%) indicated that the advisory warned 

that fish are contaminated. The second most popular response (37%) was “do not eat white croaker.”  

Awareness of the risks of other DNC fish were: 14.3% for barracuda, 11.8% for black croaker, 

8.8% for topsmelt, and 0.2% for barred sand bass. Approximately 8% of anglers who reported 

being slightly aware of the health advisory warnings were unable to identify any particular content 

of the warnings (Don't know at 5.1% and Other at 3.0%).  

Figure 16. Percent of aware angler population able to identify each outreach message (N=425). 

 

NOTE. RESPONDENTS COULD CHOOSE MORE THAN ONE ANSWER. PERCENTAGE MAY SUM TO MORE THAN 100%. ORANGE BARS 

REPRESENT RESPONSES RELATING TO DNC FISH. 

5.8.3. ADVISORY COMMUNICATION CHANNEL  

Figure 17 shows how anglers became aware of the fish advisories or warnings. The overwhelming 

majority of anglers (76%) who had seen or heard of a warning stated that they had seen signs on 

the beach or pier. The second most popular response was by word of mouth, via other fishermen or 

friends. Only 20% reported learning about the warning from traditional media such as television, 

online a newspaper or a magazine. Other responses included the government, food packages, and 

“everywhere.”  
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Figure 17. Method of learning about the health advisory (N=425). 

 

NOTE. RESPONDENTS COULD CHOOSE MORE THAN ONE ANSWER. PERCENTAGE MAY SUM TO MORE THAN 100%. 

5.8.4. ADVISORY AWARENESS AND BEHAVIOR CHANGE 

Those who had seen or heard a warning were asked how the warning changed their fishing or fish-

eating habits. Figure 18 shows that 51% of those who had seen or heard warnings (N=212) stated 

that they had not changed their fishing or fish-eating habits despite more than 80% of anglers 

indicating that they found the message to be important or very important. More than 40% of anglers 

reported adopting a healthier behavior due to the warnings (23% no longer eat the fish, 14% 

avoid target fish species, and 5% reduce overall consumption). “Other” responses included, “not 

sure” and “now I’ll look for the [warnings]”. 
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Figure 18. Change in behavior as a result of advisory awareness (N=425). 

 

NOTE. EIGHT MISSING CASES 

Analysis was conducted to evaluate Advisory Awareness and Behavior Change by ethnicity mode. 

However, the dataset was too small to draw meaningful conclusions. The data can be found in Table 

25 in Appendix M. 

5.8.5. PERCEIVED IMPORTANCE OF ADVISORY 

Figure 19 shows how the importance of the warnings was perceived by those who had seen or 

heard a warning. Results of the survey shows that more than 80% of those who had seen or heard 

the advisories or warnings (N=348) stated that the warnings were either important or very 

important.  
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Figure 19. Importance of the advisory/warnings as reported by anglers (N=425). 

 

NOTE. THERE WAS 1 MISSING CASE 

Figure 20 shows that angler perception of the importance of the advisory varied across ethnicities. 

Hispanic and Asian anglers considered the advisory to be highly important at 86% and 84%, 

respectively. Black anglers and anglers of different or mixed ethnicities placed the lowest 

importance (70%) on the advisories or warnings.  

Figure 20. Percentage of anglers believing advisory warnings are important by ethnicity (N=458). 
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When the data were analyzed to compare the perceived importance of the warning based on 

ethnicity and fishing mode, the sample size was too small to draw meaningful conclusions. The data 

can be found in Table 25.a. in Appendix M. 

5.9. COMPARISONS OVER TIME 

The survey methodology used in the Study was modeled on the methods reported in the 1994 

Seafood Consumption Study conducted by the Santa Monica Bay Restoration Project. Similar to the 

methodology reported here, the 1994 Study involved surveys conducted over a one year period, 

using the same four fishing modes and comparable survey hours in the field. The similarity in methods 

allows for a comparison of changes in angler characteristics, durations of exposure and consumption 

habits over time, as described below.  

5.9.1. SAMPLE SIZE 

Table 23 shows that the 1994 Study reported a final sample size of 1243 anglers and a response 

rate of 71%. The sample size obtained in the current Study was 693 and a higher response rate 

of 78%. The decline in total number of responses may be attributed to a possible decline in the 

angler population; however, this is only supported by the decreased number in anglers who were 

surveyed or counted. Although the Study had more days in the field across more sites than the 1994 

Study, fewer surveys were completed. 

Surveyors conducted a census wherein all anglers were counted. The total number of anglers 

counted across all fishing modes in 2014 was 1449 compared to 2376 in 1994. Another indicator 

is the number of fishing licenses issued in the State of California. In the two decades since the data 

were collected for the 1994 report, the number of fishing licenses issued has decreased by 21%. 

In 1994, the State issued 3.27 million sport fishing licenses, and in 2012 the State issued 2.59 million 

licenses (www.dfg.ca.gov/licensing/statistics).  

Table 23. Comparison across Seafood Consumption Studies 1994 vs 2014. 

Study 1994 Study (SMBRP 1994) 2014 Seafood Consumption Study 

Surveying days 99 128 

Fishing sites 29 61 

Anglers counted 2376 1449 

Anglers approached 1751 888 

Angler responses 1243 693 

Response rate 71% 78% 

http://www.dfg.ca.gov/licensing/statistics
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5.9.2. ANGLER CHARACTERISTICS 

Figure 21 shows the change in ethnicity of anglers from 1994 to 2014. White anglers comprised 

43% of anglers in the 1994 Study compared to only 24% in 2014. Hispanic, Asian, and anglers 

of other ethnic backgrounds made significant increases in the overall population. Collectively, they 

made up only 45% of the angling population in 1994 and now comprise approximately 70%.  

Figure 21. Angler ethnicities across 1994 and 2014 Study (N=693). 

 

Although the ethnic makeup of anglers has changed, it is important to understand that change in 

relation to the overall population. Figure 22 shows that the increase in the number of Hispanic 

anglers closely correlated with the increase in the regional population. Hispanic anglers made up 

25% of the angling population in 1994 and 28% of the general population (1990 census). This is 

equivalent to an ethnic participation rate of 0.89 (0.25/0.28). In 2014, Hispanic anglers made up 

37% of the angling population and 48% of the general population (2010 census). This is equivalent 

to an ethnic participation rate of 0.83. Although Hispanics currently make up a greater portion of 

all anglers, participation among Hispanics is actually declining. 
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Figure 22. Ethnic participation rate across 1994 and 2014 Study (N=693). 
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who had fish in hand. In the current study, the median consumption rate is 10.7 g/ind/day. This 

change cannot be attributed to differing survey methods because the survey methods were nearly 

identical.  

One possible explanation for the reduction in consumption amount is the limited number of fish 

species included in the 1994 Study estimate. The 1994 Study calculated consumptions rates for 

anglers who reported consuming one or more of eight fish of interest; for this Study calculated 

consumption rates were based on anglers who reported consuming any and all locally caught fish 

species. However, this computational difference would actually underestimate overall consumption 

in the 1994 Study. 

5.9.5. COMMONLY CONSUMED FISH 

Figure 23 shows that the most commonly consumed fish in 1994 were Pacific bonito (77.5%), 

barracuda (74.2%) and halibut (69.6%). In the current Study, the most commonly consumed species 

were mackerel (27%), Pacific sardine (21%), perch (19%) and topsmeltDNC (19%).  

Figure 23. Commonly consumed fish species 1994 and 2014 Study. 
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5.9.7. COMPARISON TO SAN FRANCISCO STUDY 

A review of the 2000 San Francisco Bay Seafood Consumption Report indicated that the 

consumption results from that study were significantly similar to the result of this Study. However, 

the same caveats used in the San Francisco study are repeated here: “Comparisons of consumption 

rates between studies are inherently difficult to make. Study methodologies are rarely identical 

and differences in method can greatly affect the results.” For example, the San Francisco report 

used a 227-gram filet model during interviews while other surveys, including this most recent report, 

tended to use a 150-gram filet model. The San Francisco report noted that the different size model 

biased results, although the magnitude and influence of the bias cannot be known. 

Table 24 shows that the total mean in the current study is higher than the total mean in the San 

Francisco study, but the total median is lower. This indicates that the results from the current study 

are biased by a number of high consumers while the San Francisco consumption results are 

comprised of a more consistent distribution of consumers. In each report, Black anglers reported the 

highest mean consumption rate. 

 

Table 24. Comparison of Palos Verdes Shelf vs San Francisco consumption report. 

 Consumption Rate (g/ind./day) 

 Palos Verdes Shelf 2014 Study San Francisco 2000 Study 

Ethnicity n Mean Median Mean Median 

Hispanic 80 16.41 10.71 16.6 16.0 

Asian 76 20.76 10.71 17.8 16.0 

White 54 19.25 9.38 14.4 16.0 

Black 17 23.00 16.07 19.4 16.0 

Other 22 12.78 6.70 - - 

Total 270a 18.55 10.71 16.5 16.0 
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SECTION 6 – RECOMMENDATIONS FOR 

FUTURE OUTREACH 

In reviewing the Study data, the following findings emerged as potential areas around which to 

shape future outreach efforts.  

With regard to the findings in this Seafood Consumption Study indicating whether or not the ICs 

Program has been effective in reducing human health risks by preventing exposures to fish 

contaminated with DDT and PCBs, it is conclusion of this Study that Educational Outreach has been 

effective at reducing human exposures to contaminated fish and shellfish within the Study region 

from Palos Verdes Shelf Superfund Site’ contamination. However, as fish continue to exceed 

protective levels for human consumption as established in EPA’s IROD, the Educational Outreach 

program will continue to serve as a major Institutional Control component of EPA’s interim remedy 

for the Study Area/study region. 

6.1. ANGLER LANGUAGE NEEDS  

Despite having a diverse survey team speaking a range of languages (English, Spanish, Vietnamese, 

Mandarin, Cantonese, and Tagalog), English and Spanish covered 99.9% of all anglers surveyed. 

However, there was limited additional data that could be collected from Korean anglers because 

the survey team lacked a Korean-speaking surveyor. Surveyors did not collect hard data on the 

language spoken by anglers who declined to be surveyed due to language barriers. In part, this 

was due to logistical issues and the inability to accurately determine what language was actually 

being spoken. Nearly 23% of all anglers approached declined to be surveyed and the main reason 

given was language difficulties. Continuing to recruit outreach workers who match the diverse ethnic 

backgrounds of the Southern California angler population is recommended, particularly as the 

ethnic makeup changes over time. 

6.2. ANGLER AGE  

The Study demonstrated that there is a decline in number of anglers between 21 and 40 years of 

age. However, the length of fishing experience did not change and remained between 0 to five 

years. 
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Consequently, future outreach should take into consideration the relative inexperience of anglers 

and the need for ongoing outreach due to a 20% rate of turn-over in the angler population each 

year. 

6.3. BLACK ANGLERS 

Black anglers are reported to have the highest consumptions rates of fish and DNC fish. Black 

anglers also have the least overall awareness of health advisory warnings (47%) and are reported 

to be the least concerned about the importance of health advisory warnings. Black anglers are 

overrepresented in the beach or intertidal zone mode of fishing, which is also the most challenging 

mode to outreach or survey.  

It is recommended that outreach programs include activities that directly target this particular ethnic 

group of anglers. EPA has begun increasing efforts specifically designed to reach the Black angler 

population. 

6.4. ASIAN ANGLER OUTREACH 

The Asian population remains an important population of anglers. In contrast to other ethnic group 

of anglers whose activity diminishes in the winter months, Asian angler activity increases in the winter 

months.  

While outreach activities have been somewhat curtailed in the winter months, it is recommended 

that future outreach to this large ethnic group be effectively increased during the winter in order 

to have continuity and consistency in conveying the messages to anglers. 

6.5. BARRED SAND BASS 

All anglers were asked about DNC fish consumption intentions. Barred sand bass had the highest 

rate of intended consumption at 41.2%. Moreover, when asked about health advisory warnings, 

only 0.2% of anglers indicated awareness of warnings about barred sand bass. Collectively, these 

findings suggest a need for additional outreach on barred sand bass identification and risks.  

EPA is including barred sand bass in the 2014–15 Palos Verdes Shelf fish sampling activity. This 

information will be used to reassess human health risks from consumption and for updating the EPA's 

outreach message for this species.  
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6.6. HEALTH ADVISORY AWARENESS 

General outreach efforts are being significantly expanded at piers to have a greater impact and 

to increase targeted ethnic outreach.  

While public outreach and education have made a difference in reducing health risk due to 

consumption of contaminated fish, continued efforts to increase public awareness of health 

advisories are warranted. EPA and partners will continue to monitor vulnerable angler populations 

and will implement activities to reach, educate, and ultimately foster healthy fish consumption 

behaviors among those who consume fish caught in the study region.    
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PV Shelf Geographical Region Code Description 

Central Bay A Santa Monica Municipal Pier to Playa Del Rey Beach 

South Bay B Manhattan Beach to Redondo Beach 

Los Angeles Harbor C Cabrillo Fishing Pier and Cabrillo Boat Ramp 

Long Beach D S of Cabrillo Boat Ramp to Seal Beach Pier 
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Fishing Mode Code Description 

Piers and jetties 1 
morning (08:00-12:00) 
afternoon (12:00-16:00) 
evening (16:00-20:00) 

Private boats 2 
morning (08:00-12:00) 
afternoon (12:00-16:00) 
evening (16:00-20:00) 

Party boats 3 
late morning (10:30-14:30) 
afternoon (14:30-18:30) 

Beaches and Rocky Intertidal Zones 4 conducted prior to associated Pier/Jetty surveys for 1 hr 

 
List of Fishing Locations 

Name 
Region 
Code  

Type 
Number  Associated Pier/Jetty 

Santa Monica State Beach A 4 Santa Monica Municipal Pier 

Santa Monica Municipal Pier A 1   

Venice City Beach A 4 Venice Fishing Pier 

Venice Fishing Pier A 1   

Marina del Rey Boat Ramp A 2   

Burton Chace Fishing Platform A 4 Marina del Rey Jetty 

Marina del Rey Beach A 4 Marina del Rey Jetty 

Marina del Rey Sportfishing A 3   

Marina del Rey Fishing Dock A 4 Marina del Rey Jetty 

Marina del Rey Jetty A 1   

Ballona Creek Bridge and Jetties A 1   

Playa Del Rey Beach A 4 Ballona Creek Bridge and Jetties 

Dockweiler State  Beach A 4 Standalone 

El Porto Beach B 4 Standalone 

Manhattan Beach Municipal Pier B 1   

Manhattan County Beach B 4 Manhattan Beach Municipal Pier 

Hermosa Beach Municipal  Pier B 1   

Hermosa City Beach B 4 Hermosa Beach Municipal Pier 

King Harbor Breakwater B 1   

Rocky Point Skiff Rentals B 2   

Rocky Point Charters B 3   

Redondo Sport Fishing Boats B 3   

Redondo Sport Fishing Pier and Small Jetty B 1   

King Harbor Boat Hoist B 2   

King Harbor South Jetty B 1   

Redondo Beach Municipal Pier B 1   

Redondo County Beach  B 4 Redondo Beach Municipal Pier 
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Torrance County Beach C 4 Standalone 

Malaga Cove C 4 Standalone 

Bluff Cove C 4 Standalone 

Lunada Bay C 4 Standalone 

Abalone Cove C 4 Standalone 

Portuguese Bend C 4 Standalone 

Royal Palms Beach / White Point Beach C 4 Standalone 

Cabrillo Fishing Pier C 1   

San Pedro Breakwater C 1   

Cabrillo Beach C 4 Cabrillo Fishing Pier & San Pedro Breakwater 

Cabrillo Boat Ramp C 2   

22nd Street Landing C 3   

LA Harbor Sportfishing D 3   

Pier J D 1   

Long Beach Sportfishing D 3   

South Shores Launch Ramp D 2   

Rainbow Harbor Marina / Pierpoint 
Landing D 1   

Shoreline Park Piers D 1   

Shoreline Village D 4 Shorline Village Park Piers 

Shoreline Marina Piers D 1   

Shoreline Village East Jetty D 1   

Cherry Beach D 4 
Shoreline Village East Jetty and Shoreline 
Marina Piers 

Belmont Pier D 1   

Belmont Pier Launch Area D 2   

Granada Launch Ramp D 2   

Claremont Launch Ramp D 2   

Bayshore D 4 Belmont Pier 

Marine Stadium Launch Area D 2   

Davies Launch Ramp D 2   

Long Beach Marina Sportfishing D 3   

Alamitos Bay West Jetty D 1   

Seaport Village Jetty D 1   

Seal Beach D 4 Seal Beach Pier 

Seal Beach Pier D 1   
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Map of Fishing Locations 

 

 
 



 

 

 

 

 

 

 

 

 

 

APPENDIX B 

  QUESTIONNAIRES IN ENGLISH, 

SPANISH, VIETNAMESE, CHINESE 

AND TAGALOG 
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English Questionnaire 
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Palos Verdes Shelf Seafood Consumption Report 2014 

 

9 

Spanish Questionnaire 
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Vietnamese Questionnaire 

 

PV Shelf Seafood Consumption Study 
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Chinese Questionnaire 

 

PV Shelf Seafood Consumption Study 
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Tagalog Questionnaire 

 

PV Shelf Seafood Consumption Study 
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APPENDIX C 

  SHIFT SUMMARY SHEET/REFUSAL 

LOG 
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Shift Summary Sheet/Refusal Log



 

 

 

 

APPENDIX D 

  
BEAUFORT SEA STATE SCALE 
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Beaufort Sea State Scale



 

 

APPENDIX E 

  CENSUS SHEET 
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Census Sheet

 



 

 

 

APPENDIX F 

  REGIONAL MAP AND MSRP FISH 

ID CARD 
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Map 
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MSRP Fish ID Card 
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APPENDIX G 

  

FISH MODEL 
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Fish Model 

   

Fillet 



 

 

 

 

APPENDIX H 

FISH IDENTIFICATION CHART 
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Fish Identification Chart 

 



 

 

 

 

APPENDIX I 

LANGUAGE IDENTIFICATION 

CARD 
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Language Identification Card 



 

 

 

 

APPENDIX J 

 

 

 

 

 

  

SURVEY ADMINISTRATION 

TOOLS: MESSENGER BAG, 

GLOVES & TAPE MEASURE 
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Messenger Bag 

 

Gloves 

 

Tape Measurer 

 



 

 

 

 

APPENDIX K 

 

 

  

TIP CARD IN ENGLISH, SPANISH, 

VIETNAMESE, CHINESE AND 

TAGALOG 
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Tip Card in English 
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Tip Card in Spanish 
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Tip Card in Vietnamese 
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Tip Card in Chinese 
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KEY VARIABLES BY QUESTION 

NUMBER: FISH CONSUMPTION 

PATTERNS & AWARENESS OF 

ADVISORY 
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Key Variables by Question Number: Fish Consumption Patterns & Awareness of Advisory 

Construct Variable Name Variable Label 

The following variables allow for data collection management (including quality control), and measurement of seasonal and mode effects: 

Survey identifiers 

sur_ID Survey ID 

shift_# Shift # 

surveyor Surveyor 

sur_date Date of survey 

sur_time Time of survey 

location Location 

Mode of fishing mode Mode 

The following variables allow for characterization of fishing populations by age, sex, ethnic composition, what language interview was conducted in, zipcode and number of family members 

living in same household: 

Age Q24 In what year were you born? 

Gender S1 Gender 

Race Q25 Are you of Hispanic, Latino/a, or Spanish origin? 

Race Q26_1 to Q26_99 

What is your race? –White, Black or African American, Hispanic, Latino/a, or Spanish, American Indian or Alaska 

Native, Asian (specify), Asian -Asian Indian, Asian –Chinese, Asian –Filipino, Asian –Japanese, Asian –Korean, Asian 

–Vietnamese, Asian -other (specify), Pacific Islander (specify), Pacific Islander -Native Hawaiian, Pacific Islander -

Guamanian or Chamorro, Pacific Islander –Samoan, Pacific Islander -other (specify), other (specify), don’t know, 

refused 

Language interview was conducted 

in S2 Language- English, Spanish, Vietnamese, Tagalog, Cantonese, Mandarin 

Zipcode Q22 What is your zipcode? 

Number of family members living 

the same household Q23 Including yourself, how many people are currently living in your household? 

The following variables measure duration of exposure, mode type in the past year, consumption frequency, and consumption habits: 

Duration of exposure Q1 How many years have you fished between Santa Monica Pier and Seal Beach Pier? 

Mode of fishing Q2_1 to Q2_9 

In the past year and including this trip, have you fished in this region from a…pier, jetty, private boat, party boat, 

beach or intertidal zone, other (specify), don’t know, refused 

Consumption frequency Q3 During the past four weeks, have you eaten fish caught in this region? 

Consumption frequency Q4 During the past four weeks, how many times have you eaten fish caught in this region? 

Consumption of fish parts Q5_1 to Q5_5 

What parts of the fish you catch do you usually eat? whole with guts, whole without guts, as steaks or fillets without 

the skin, as steaks or fillets with the skin, other part(s) of fish, don’t know, refused 

Consumption of fish parts Q5_a Which way do you eat it most often? 

Portion size Q6 For fish caught in this region, how much do you usually eat at any one time compared to this model? 

The following variables allow for measurement of the types of species caught and consumption habits: 

Survey instructions: Repeat Q9_FISH thru Q15 for each type of fish in angler’s bucket, changing final letter as needed.  For example, Q9_FISH_A thru Q15_A refer to the first fish 

type, Q9_FISH_B thru Q15_B refer to the second fish type, etc. 

Fish type caught Q9_FISH_A Name of fish type 

Fish quantity Q9_A Number of fish in possession 

Fish quantity Q10_A Total length of fish in inches 
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Fish type named Q11_A What do you call this fish? 

Fish type named Q11_A_Fish Specify incorrect fish name 

Frequency of consumption Q12_A In the past four weeks, how many times have you eaten this fish? 

What is done with fish Q13_A What do you usually do with this fish? 

Consumption of fish parts Q14_A What parts of the fish you catch do you usually eat? 

Portion size Q15_A How much of this fish do you eat at any one time compared to this model? 

The following variables allow for measurement of catch habits and consumption of the species of concern: 

Survey instructions: Repeat Q16 thru Q20 for each type of fish not in angler’s bucket, changing final letter as needed.  Q16_A thru Q20_A refer to White Croaker, Q16_B thru 

Q20_B refer to Barred Sand Bass, Q16_C thru Q20_C refer to Topsmelt, Q16_D thru Q20_D refer to Barracuda, and Q16_E thru Q20_E refer to Black Croaker. 

Fish type Q16_A Do you ever catch (FISH TYPE)? 

Frequency of consumption Q17_A In the past four weeks, how many times have you eaten this fish? 

What is done with fish Q18_A What do you usually do with this fish? 

Consumption of fish parts Q19_A What parts of the fish you catch do you usually eat? 

Portion size Q20_A How much of this fish do you usually eat at any one time compared to this model? 

The following variables allow for measurement of awareness of the warnings and behavior: 

Warnings awareness 

Q21 Have you seen or heard any health warnings related to eating fish caught in this region? 

Q21a_1 to 

Q21a_99 

What did this warning say? Do not eat . . . White Croaker, Barred Sand Bass, Black Croaker, Topsmelt, Barracuda, 

Protect your health, Fish are contaminated, Only eat small amounts, other, don’t know, refused 

Q21b_1 to Q21b_9 

Where have you seen or heard this warning? Television, newspaper or magazine article, signs posted on the beaches 

or piers, other fishermen and/or friends, other (specify), don’t know, refused 

Warnings awareness 

Q21c How has this warning changed your fishing or fish-eating habits? [open-ended text] 

Q21d Do you think these warnings are… very important, important, somewhat important, not important, don’t know, refused 
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Appendix M includes every table referenced in the report in the same order for ease of reference. 

It also includes additional tables not included in the report because the findings did not rise to the 

level of statistical significance. 

 

Table 1. Seasonal survey collection days (per each of the four modes). 

Summer (May – Aug) Non-Summer (Sept – Apr) 

2/month 
(8 total sessions/mode) 

1/month 
(8 total sessions/mode) 

2/month 
(8 total sessions/mode) 

1/month 
(8 total sessions/mode) 

 
 

Table 2. Angler rationale for declining to be interviewed by fishing mode. 

Mode 
Percent 

Declined 
Declined Approached Reason for decline 

Pier or Jetty 24.7% 111 449 
Language difficult or lack of 
time. 

Charter Boat 26.5% 68 257 Lack of time 

Private boat 13.7% 22 161 Lack of time 

Beach or Intertidal 
Zone 

12.9% 4 31 Language difficulties 

Total 22.8% 205 898 n/a 

 
 

Table 3. Margin of error for each fishing mode. 

Mode Sample Size Margin of Error (95% CI) 

Pier or Jetty 338 ±5% 

Charter Boat 189 ±7% 

Private boat 139 ±8% 

Beach/Intertidal Zone 27 ±18% 

Total 693 ±4% 
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Table 4. Population level angler characteristics (N=693). 

Gender Count Percentage 

Male 653 94.2% 

Female 40 5.8% 

Total 693 100.0% 

Anglers of Hispanic, Latino, or Spanish Origin (Q25) Count Percentage 

No 406 60.4% 

Yes 266 39.6% 

Total 672 100.0% 

Ethnicity (Q26) Count Percentage 

Hispanic, Latino, Spanish 256 36.9% 

White 167 24.1% 

Asian 165 23.8% 

Black or African American 43 6.2% 

Other (including Mixed) 62 8.9% 

Total 693 100.0% 

Asian Ethnicity Specified Count Percentage 

Filipino 63 40.9% 

Japanese 24 15.6% 

Korean 19 12.3% 

Chinese 16 10.4% 

Vietnamese 14 9.1% 

Other 18 11.7% 

Total (excluding 11 Asian anglers who declined) 154 100.0% 

Language of Survey Count Percentage 

English 644 92.9% 

Spanish 48 6.9% 

Vietnamese 1 0.1% 

Total 693 100.0% 

 Mean Median 

Age (Q24) 44 years 43 years 

 

 
  

Table 5. Interview mode across summer and non-summer months (N=693). 

 Summer Non-Summer Total 

Mode # interviews % by season # interviews % by season Count 

Pier or Jetty 146 39.9% 192 58.7% 338 

Private boat 80 21.9% 59 18.0% 139 

Charter boat 118 32.2% 71 21.7% 189 

Beach/Intertidal zone 22 6.0% 5 1.5% 27 

Total by count 366 100.0% 327 100.0% 693 

Total by season 366 52.8% 327 47.2% 100.0% 
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Table 5.a. Percentage of interviews conducted by time of year.   

Time of Year Frequency Percentage 

Summer 366 52.8 

Non-Summer 327 47.2 

Total 693 100.0 

 
 

Table 6. Angler rationale for declining to be interviewed by fishing mode. 

Mode 
Percent 

Declined 
Declined Approached Reason for decline 

Pier or Jetty 24.7% 111 449 Language difficult or lack of time. 

Charter Boat 26.5% 68 257 Lack of time 

Private boat 13.7% 22 161 Lack of time 

Beach or Intertidal 
Zone 

12.9% 4 31 Language difficulties 

Total 22.8% 205 898 n/a 

 
 

Table 7. Angler ethnicity (N=693)(Q26). 

Ethnicity Count Percentage 

Hispanic, Latino, or Spanish 256 36.9% 

White (non-Hispanic) 167 24.1% 

Asian 165 23.8% 

Black or African American 43 6.2% 

Other (including individuals of Mixed ethnic background) 62 8.9% 

Totals 693 100.0% 

NOTE. Twenty-one respondents declined to answer and were included in Other if ethnicity was not readily 
apparent. 
 
 
 
 
 

 

 

Table 8. Ethnic breakdown for anglers identifying as Asian (N=154)(Q26). 

Ethnicity Count Percentage 

Filipino 63 40.9% 

Japanese 24 15.6% 

Korean 19 12.3% 

Chinese 16 10.5% 

Vietnamese 14 9.1% 

Other 18 11.7% 

Totals 154 100.0% 

NOTE. Figures exclude 11 Asian anglers who declined to respond. 
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Table 9. Language used during interview (N=693). 

Language Interviews Percentage 

English 644 93.0% 

Spanish 48 6.9% 

Vietnamese 1 0.1% 

Totals 693 100.0% 

NOTE. 11respondents declined to answer.  

 

Table 10. Mode of fishing in the past year by mode at time of interview (N=693)(Q2). 

  Mode at time of interview 

  
Pier or Jetty Private Boat Charter Boat 

Beach or 
Intertidal zone  

Mode in past year (Q2) N=338 N=139 N=189 N=27 

Pier/Jetty  
Interview Count – 55 71 17 

% within Mode – 39.6% 37.6% 63.0% 

Private Boat  
Interview Count 86 – 60 11 

% within Mode 25.4% – 31.7% 40.7% 

Charter Boat  
Interview Count 87 71 – 8 

% within Mode 25.7% 51.1% – 29.6% 

Beach or  
Intertidal Zone 

Interview Count 94 55 45 – 

% within Mode 27.8% 39.6% 23.8% – 

NOTE. Respondents could choose more than one mode in the past year. Results may sum to more than 100%. 

 

Table 10.a. Percentage of interviews conducted across fishing mode. 

Mode Frequency Percentage 

Pier or Jetty 338 48.8 

Party or Charter Boat 189 27.3 

Private boat 139 20.1 

Beach or Intertidal Zone 27 3.9 

Total 693 100.0 

 

Table 11. Percentage of anglers who reported catching fish and had their catch identified by mode (N=220). 

   Mode 

Catch Examined? (Q8) 
 

Pier or Jetty Private boat Charter boat 
Beach or 

Intertidal zone 

No 
Angler Count 42 16 29 7 

% within Mode 34.4% 53.3% 50.9% 70.0% 

Yes 
Angler Count 80 14 28 3 

% within Mode 65.6% 46.7% 49.1% 30.0% 

Total 
Angler Count 122 30 57 10 

% within Mode 100.0% 100.0% 100.0% 100.0% 

NOTE. There were 15 missing cases. A larger percentage of anglers are piers or jetties allowed surveyors to 
identify their catch than at other modes (65.6%, p<0.05). 
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Table 11.a. Percentage of anglers who fished at various fishing modes over the past year (N=693). 

Fishing Mode (Q2) Frequency Percentage 

Pier 421 62.2 

Party Boat 341 50.4 

Private Boat 293 43.3 

Jetty 225 33.2 

Beach or Intertidal Zone 220 32.5 

Other 10 1.5 

Total 1510 223.0 

NOTE. Respondents were asked to choose all that apply; therefore, percentage may sum to greater than 100%. 

 

Table 12. Percentage of anglers with specific types of fish by fishing mode (N=125). 

Common Name Scientific Name  

Pier or 

Jetty 

Private 

Boat 

Charter 

Boat 

Beach or 

Intertida

l Total 

   (N=75) (N=12) (N=24) (N=2) 113 

white croaker DNC 
Genyonemus 

lineatus 

Angler Count: 6 1 0 1 8 

% within Mode: 8.0% 8.3% 0.0% 50.0%  

barred sand bass 
DNC 

Paralabrax 

nebulifer 

Angler Count: 4 3 1 0 8 

% within Mode: 5.3% 25.0% 4.2% 0.0%  

black croaker DNC  
Cheilotrema 

saturnum 

Angler Count: 0 0 0 0 0 

% within Mode: 0% 0% 0% 0%  

topsmelt DNC Atherinops affinis 
Angler Count: 9 2 1 0 12 

% within Mode: 12.0% 16.7% 4.2% 0.0%  

Pacific barracuda 
DNC 

Sphryraena 

argentea 

Angler Count: 0 0 3 0 3 

% within Mode: 0.0% 0.0% 12.5% 0.0%  

barred surfperch 
Amphistichus 

argenteus 

Angler Count: 0 0 1 0 1 

% within Mode: 0.0% 0.0% 4.2% 0.0%  

sargo 
Anisotremus 

davidsonii 

Angler Count: 2 0 0 0 2 

% within Mode: 2.7% 0.0% 0.0% 0.0%  

jacksmelt 
Atherinopsis 

californiensis 

Angler Count: 5 0 0 0 5 

% within Mode: 6.7% 0.0% 0.0% 0.0%  

shark 
Chondrichthyes, 

unid. 

Angler Count: 0 0 1 0 1 

% within Mode: 0.0% 0.0% 4.2% 0.0%  

blacksmith 
Chromis 

punctipinnis 

Angler Count: 0 1 0 0 1 

% within Mode: 0.0% 8.3% 0.0% 0.0%  

sanddab Citharichthys spp. 
Angler Count: 0 3 0 0 3 

% within Mode: 0.0% 25.0% 0.0% 0.0%  

black perch Embiotoca jacksoni 
Angler Count: 0 0 2 0 2 

% within Mode: 0.0% 0.0% 8.3% 0.0%  

surfperch, 

unspecified 
Embiotocidae 

Angler Count: 0 1 0 0 1 

% within Mode: 0.0% 8.3% 0.0% 0.0%  

opaleye perch Girella nigricans Angler Count: 1 0 1 0 2 
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% within Mode: 1.3% 0.0% 4.2% 0.0%  

zebra perch Hermosilla azurea 
Angler Count: 1 0 0 0 1 

% within Mode: 1.3% 0.0% 0.0% 0.0%  

walleye 

surfperch 

Hyperprosopon 

argenteum 

Angler Count: 1 0 0 0 1 

% within Mode: 1.3% 0.0% 0.0% 0.0%  

California 

corbina 

Menticirrhus 

undulatus 

Angler Count: 1 0 0 0 1 

% within Mode: 1.3% 0.0% 0.0% 0.0%  

lingcod 
Ophiodon 

elongatus 

Angler Count: 0 1 0 0 1 

% within Mode: 0.0% 8.3% 0.0% 0.0%  

senorita Oxyjulis californica 
Angler Count: 0 1 0 0 1 

% within Mode: 0.0% 8.3% 0.0% 0.0%  

kelp bass 
Paralabrax 

clathratus 

Angler Count: 0 2 1 0 3 

% within Mode: 0.0% 16.7% 4.2% 0.0%  

California halibut 
Paralichthys 

californicus 

Angler Count: 2 0 2 0 4 

% within Mode: 2.7% 0.0% 8.3% 0.0%  

ray, unspecified Rajiformes, unid. 
Angler Count: 1 0 0 0 1 

% within Mode: 1.3% 0.0% 0.0% 0.0%  

shovelnose 

guitarfish 

Rhinobatos 

productus 

Angler Count: 1 0 0 0 1 

% within Mode: 1.3% 0.0% 0.0% 0.0%  

spotfin croaker Roncador stearnsii 
Angler Count: 2 0 0 0 2 

% within Mode: 2.7% 0.0% 0.0% 0.0%  

Pacific sardine Sardinops sagax 
Angler Count: 26 0 0 0 26 

% within Mode: 34.7% 0.0% 0.0% 0.0%  

California 

scorpionfish 
Scorpaena guttata 

Angler Count: 1 2 8 0 11 

% within Mode: 1.3% 16.7% 33.3% 0.0%  

chilipepper 

rockfish 
Sebastes goodei 

Angler Count: 0 0 1 0 1 

% within Mode: 0.0% 0.0% 4.2% 0.0%  

vermilion 

rockfish 
Sebastes miniatus 

Angler Count: 0 1 1 0 2 

% within Mode: 0.0% 8.3% 4.2% 0.0%  

California 

sheephead 

Semicossyphus 

pulcher 

Angler Count: 0 0 2 0 2 

% within Mode: 0.0% 0.0% 8.3% 0.0%  

queenfish Seriphus politus 
Angler Count: 2 0 0 0 2 

% within Mode: 2.7% 0.0% 0.0% 0.0%  

California 

lizardfish 
Synodus lucioceps 

Angler Count: 5 1 0 0 6 

% within Mode: 6.7% 8.3% 0.0% 0.0%  

yellow croaker Umbrina roncador 
Angler Count: 2 0 0 0 2 

% within Mode: 2.7% 0.0% 0.0% 0.0%  

bass, unspecified  
Angler Count: 2 0 6 0 8 

% within Mode: 2.7% 0.0% 25.0% 0.0%  

chub mackerel  
Angler Count: 26 1 0 0 27 

% within Mode: 34.7% 8.3% 0.0% 0.0%  

perch, 

unspecified 
 

Angler Count: 15 0 1 1 17 

% within Mode: 20.0% 0.0% 4.2% 50.0%  

 Angler Count: 1 2 6 0 9 
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rockfish, 

unspecified 

% within Mode: 1.3% 16.7% 25.0% 0.0%  

NOTE. There are 12 missing cases. 

 
 

Table 13. Angler common names for identified fish species (N=125). 

Common Name Scientific Name Angler Common Names # Anglers 

white croaker DNC Genyonemus lineatus 
queen fish 
corbina 

8 

topsmelt DNC Atherinops affinis 
topsmelt 
jacksmelt 

12 

barred sand bass DNC Paralabrax nebulifer 
barred sand bass 
calico bass 

8 

Pacific barracuda DNC Sphryraena argentea barracuda 3 

barred surfperch Amphistichus argenteus buttermouth perch 1 

sargo Anisotremus davidsonii sargo 2 

jacksmelt Atherinopsis californiensis 
jacksmelt 
topsmelt 

5 

shark Chondrichthyes, unid.  1 

blacksmith Chromis punctipinnis blacksmith 1 

sanddab Citharichthys spp. sand dab 3 

black perch Embiotoca jacksoni black perch 2 

surfperch, unspecified Embiotocidae surfperch 1 

opaleye perch Girella nigricans opal eye 2 

walleye surfperch Hyperprosopon argenteum no answer 1 

California corbina Menticirrhus undulatus no answer 1 

lingcod Ophiodon elongatus lingcod 1 

senorita Oxyjulis californica senorita 1 

kelp bass Paralabrax clathratus 
calico bass 
white croaker 

3 

California halibut Paralichthys californicus halibut 4 

ray, unspecified Rajiformes, unid. skate thornback 1 

shovelnose guitarfish Rhinobatos productus guitar fish 1 

spotfin croaker Roncador stearnsii yellow croaker 2 

Pacific sardine Sardinops sagax sardine 26 

California scorpionfish Scorpaena guttata 
sculpin 
scorpion 
scorpion fish 

11 

chilipepper rockfish Sebastes goodei  1 

vermilion rockfish Sebastes miniatus red snapper 2 

California sheephead Semicossyphus pulcher  2 

queenfish Seriphus politus  2 

California lizardfish Synodus lucioceps topsmelt 6 

yellow croaker Umbrinaroncador yellow croaker 2 

Mackerel 
mackerel 
topsmelt 
perch 

27 

perch, unspecified perch 17 
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rock fish, unspecified rock fish 9 

bass unspecified sand bass 8 

smelt, unspecified  1 

NOTE. All 125 anglers with fish in their bucket were asked what they called the fish but answers were not 
required. 

 

Table 14. Fate of fish from angler’s bucket by species (N=109 angler responses). 

  Fate of Fish 

 
 

Eat Give Away 
Throw 

Back 
Bait Other 

Species  (N=99) (N=25) (N=12) (N=34) (N=2) 

white croaker DNC Angler Count 10 3 0 0 0 

 % by Fate: 10.1% 12.0% 0.0% 0.0% 0.0% 

barred sand bass DNC Angler Count: 0 0 0 0 0 

 % by Fate: 0.0% 0.0% 0.0% 0.0% 0.0% 

black croaker DNC Angler Count: 0 0 0 0 0 

 % by Fate: 0.0% 0.0% 0.0% 0.0% 0.0% 

topsmelt DNC Angler Count: 19 7 2 6 0 

 % by Fate: 19.2% 28.0% 16.7% 17.6% 0.0% 

Pacific barracuda DNC Angler Count: 5 2 0 0 0 

 % by Fate: 5.1% 8.0% 0.0% 0.0% 0.0% 

barred surfperch Angler Count: 0 3 0 0 0 

 % by Fate: 0.0% 12.0% 0.0% 0.0% 0.0% 

sargo Angler Count: 2 4 1 0 0 

 % by Fate: 2.0% 16.0% 8.3% 0.0% 0.0% 

jacksmelt Angler Count: 5 0 0 4 0 

 % by Fate: 5.1% 0.0% 0.0% 11.8% 0.0% 

shark Angler Count: 1 0 1 0 0 

 % by Fate: 1.0% 0.0% 8.3% 0.0% 0.0% 

blacksmith Angler Count: 2 0 1 0 0 

 % by Fate: 2.0% 0.0% 8.3% 0.0% 0.0% 

sanddab, unidentified Angler Count: 3 0 0 0 0 

 % by Fate: 3.0% 0.0% 0.0% 0.0% 0.0% 

black perch Angler Count: 1 3 0 0 0 

 % by Fate: 1.0% 12.0% 0.0% 0.0% 0.0% 

surfperch, 
unidentified 

Angler Count: 2 0 1 0 0 

 % by Fate: 2.0% 0.0% 8.3% 0.0% 0.0% 

opaleye perch Angler Count: 2 3 1 0 0 

 % by Fate: 2.0% 12.0% 8.3% 0.0% 0.0% 

zebra perch Angler Count: 0 1 0 0 0 

 % by Fate: 0.0% 4.0% 0.0% 0.0% 0.0% 

walleye surfperch Angler Count: 0 0 0 1 0 
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 % by Fate: 0.0% 0.0% 0.0% 2.9% 0.0% 

California corbina Angler Count: 0 4 0 0 0 

 % by Fate: 0.0% 16.0% 0.0% 0.0% 0.0% 

lingcod Angler Count: 3 0 0 0 0 

 % by Fate: 3.0% 0.0% 0.0% 0.0% 0.0% 

senorita Angler Count: 2 0 1 0 0 

 % by Fate: 2.0% 0.0% 8.3% 0.0% 0.0% 

kelp bass Angler Count: 6 2 1 0 0 

 % by Fate: 6.1% 8.0% 8.3% 0.0% 0.0% 

California halibut Angler Count: 4 2 2 0 0 

 % by Fate: 4.0% 8.0% 16.7% 0.0% 0.0% 

ray, unidentified Angler Count: 2 0 0 0 0 

 % by Fate: 2.0% 0.0% 0.0% 0.0% 0.0% 

shovelnose guitarfish Angler Count: 0 0 1 0 0 

 % by Fate: 0.0% 0.0% 8.3% 0.0% 0.0% 

spotfin croaker Angler Count: 3 4 0 0 0 

 % by Fate: 3.0% 16.0% 0.0% 0.0% 0.0% 

Pacific sardine Angler Count: 21 4 0 16 0 

 % by Fate: 21.2% 16.0% 0.0% 47.1% 0.0% 

California 
scorpionfish 

Angler Count: 14 3 1 2 0 

 % by Fate: 14.1% 12.0% 8.3% 5.9% 0.0% 

chilipepper rockfish Angler Count: 2 0 0 0 0 

 % by Fate: 2.0% 0.0% 0.0% 0.0% 0.0% 

vermilion rockfish Angler Count: 4 0 0 0 0 

 % by Fate: 4.0% 0.0% 0.0% 0.0% 0.0% 

California sheephead Angler Count: 3 1 0 0 0 

 % by Fate: 3.0% 4.0% 0.0% 0.0% 0.0% 

queenfish Angler Count: 0 1 2 0 1 

 % by Fate: 0.0% 4.0% 16.7% 0.0% 50.0% 

California lizardfish Angler Count: 6 2 2 3 0 

 % by Fate: 6.1% 8.0% 16.7% 8.8% 0.0% 

yellow croaker Angler Count: 3 5 0 0 0 

 % by Fate: 3.0% 20.0% 0.0% 0.0% 0.0% 

bass, unspecified Angler Count: 12 2 3 0 0 

 % by Fate: 12.1% 8.0% 25.0% 0.0% 0.0% 

mackerel unspecified  Angler Count: 27 1 1 16 0 

 % by Fate: 27.3% 4.0% 8.3% 47.1% 0.0% 

perch unspecified  Angler Count: 19 3 3 7 1 

 % by Fate: 19.2% 12.0% 25.0% 20.6% 50.0% 

rock fish unspecified Angler Count: 8 1 1 2 0 

 % by Fate: 8.1% 4.0% 8.3% 5.9% 0.0% 

NOTE. N=109 is the number of unique responses. Not all anglers responded. 
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Table 14.a.  Fish Species  Observed in Angler’s Bucket (N=125). 

Common Name Scientific Name Angler Common Names No. Anglers Percent 

barred surfperch Amphistichus argenteus buttermouth perch 1 0.8% 

sargo Anisotremus davidsonii sargo 2 1.6% 

topsmelt Atherinops affinis 

topsmelt 

jacksmelt 12 9.6% 

jacksmelt Atherinopsis californiensis 

jacksmelt 

topsmelt 5 4.0% 

shark Chondrichthyes, unid.  1 0.8% 

blacksmith Chromis punctipinnis blacksmith 1 0.8% 

sanddab Citharichthys spp. sand dab 3 2.4% 

black perch Embiotoca jacksoni black perch 2 1.6% 

surfperch, unspecified Embiotocidae surfperch 1 0.8% 

white croaker Genyonemus lineatus 

queen fish, king fish 

corvina 8 6.4% 

opaleye perch Girella nigricans opal eye 2 1.6% 

walleye surfperch Hyperprosopon argenteum  1 0.8% 

California corbina Menticirrhus undulatus  1 0.8% 

lingcod Ophiodon elongatus lingcod 1 0.8% 

senorita Oxyjulis californica senorita 1 0.8% 

kelp bass Paralabrax clathratus 

calico bass 

white croaker 3 2.4% 

barred sand bass Paralabrax nebulifer 

barred sand bass 

calico bass 8 6.4% 

California halibut Paralichthys californicus halibut 4 3.2% 

ray,  unspecified Rajiformes, unid. skate thornback 1 0.8% 

shovelnose guitarfish Rhinobatos productus guitar fish 1 0.8% 

spotfin croaker Roncador stearnsii yellow croaker 2 1.6% 

Pacific sardine Sardinops sagax sardine 26 20.8% 

California scorpionfish Scorpaena guttata 

sculpin 

scorpion 

scorpion fish 11 8.8% 

chilipepper rockfish Sebastes goodei  1 0.8% 

vermilion rockfish Sebastes miniatus red snapper 2 1.6% 

California sheephead Semicossyphus pulcher  2 1.6% 

queenfish Seriphus politus  2 1.6% 

Pacific barracuda Sphryraena argentea barracuda 3 2.4% 

California lizardfish Synodus lucioceps topsmelt 6 4.8% 

yellow croaker Umbrinaroncador yellow croaker 2 1.6% 

chub mackerel  

mackerel 

topsmelt 

perch 27 21.6% 

perch, unspecified  perch 17 13.6% 

rock fish, unspecified  rock fish 9 7.2% 

bass unspecified  sand bass 8 6.4% 

smelt, unspecified   1 0.8% 
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Table 15. Fish consumption by part and angler ethnicity (N=270)(Q19). 

Parts consumed  Hispanic White Asian Black Other All 

Steak or fillets 
without skin 

Angler Count: 53 51 39 18 5 166 

% within Ethnicity: 60.2% 77.3% 47.0% 81.8% 100.0% 61.5% 

Steak or fillets  
with skin 

Angler Count: 24 14 16 2 0 56 

% within Ethnicity: 27.3% 21.2% 19.3% 9.1% 0.0% 20.7% 

Whole without guts 
Angler Count: 15 6 31 4 0 56 

% within Ethnicity: 17.0% 9.1% 37.3% 18.2% 0.0% 20.7% 

Whole with guts 
Angler Count: 3 1 8 0 0 12 

% within Ethnicity: 3.4% 1.5% 9.6% 0.0% 0.0% 4.4% 

Other 
Angler Count: 1 0 2 0 0 3 

% within Ethnicity: 1.1% 0.0% 2.4% 0.0% 0.0% 1.1% 

NOTE. Respondents were encouraged to choose all that apply. Percentages may sum to greater than 100%. 

 

Table 15.a. Fish consumption four weeks prior to survey by part (N=270).   

 Frequency Percentage 

Steak or fillets without skin 168 62.9 

Whole without guts 58 21.7 

Steaks or fillets with skin 55 20.6 

Whole with guts 13 4.9 

Other 4 1.5 

Total 298 111.6 

NOTE. Respondents were asked to choose all that apply; therefore, percentage may sum to greater than 100%. 

 

Table 16. Reported consumption among anglers in the study region (N=693)(Q3 and Q7). 

Survey question 
Pier or 
Jetty 

Charter 
Boat  

Private 
Boat  

Beach or 
Intertidal Zone 

Full 
Sample 

 (N=338) (N=189) (N=139) (N=27) (N=693) 

During the past four weeks, have you 
eaten fish caught in this region (shown 
map)? (Q3) [Percent reporting “Yes”] 

34% 44% 45% 41% 39% 

Have you caught any fish today? (Q7) 
[Percent reporting “Yes”] 

38% 34% 23% 37% 34% 
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Table 17. Quantitative measure of fish consumption by ethnicity (N=270 & N=693). 

 Consumption Rate (g/ind./day) 

 Angler Consumers (Q3, Q6)* Anglers (all)** 

Ethnicity n Mean U.C.L. Md U.D. n Mean U.C.L. Md U.D. 

Hispanic 80 16.41 20.69 10.71 41.79 258 5.09 6.76 0.00 16.07 

Asian 76 20.76 26.36 10.71 64.29 162 9.74 12.95 0.00 25.18 

White 54 19.25 29.31 9.38 42.86 164 6.34 9.86 0.00 16.07 

Black 17 23.00 34.40 16.07 60.00 44 8.88 13.81 0.00 32.14 

Other 22 12.78 20.98 6.70 36.43 51 5.51 9.72 0.00 16.07 

TOTAL 270a 18.55 21.72 10.71 42.86 693b 6.88 8.47 0.00 21.43 

 
NOTE: U.C.L. = Upper Confidence Limit (95%); Md = Median (50%); U.D. = Upper Decile (90%); *Angler-
Consumers are defined as anglers who reported consuming fish in the 4 weeks prior to being surveyed – consistent 
with the 1994 study method; **Anglers (all) assumes that anglers who had not consumed a fish in the four weeks prior 
to being surveyed are not consumers of fish – this calculation underreports actual consumption rates; a there were 21 
instances of missing data; b there were 14 instances of missing data; U.C.L. calculated using a bootstrapping 
technique applied to the mean.  
 

 

Table 18. Fate of DNC fish for all anglers (N=693)(Q13 & Q18). 

Fish species white croaker 
barred sand 

bass 
black croaker topsmelt barracuda 

Fate of fish Count % Count % Count % Count % Count % 

Eat them 46 18.1% 110 41.2% 20 24.1% 35 14.0% 112 40.7% 

Give away 26 10.2% 39 14.6% 7 8.4% 25 10.0% 59 21.5% 

Throw back 169 66.5% 115 43.1% 54 65.1% 102 40.8% 98 35.6% 

Bait 11 4.3% 1 0.4% 1 1.2% 87 34.8% 3 1.1% 

Other 2 0.8% 2 0.7% 1 1.2% 1 0.4% 3 1.1% 

TOTAL 254 100% 267 100% 83 100% 250 100% 275 100% 

NOTE. There were 142 missing cases (27 missing white croaker, 37 missing barred sand bass, 11 missing black 
croaker, 32 missing topsmelt, and 35 missing barracuda). 
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Table 18.a. Fate of DNC for anglers who did not have species in their bucket. 

 Q18 Usually do with fish… white croaker 

barred 
sandbasss 

and bass topsmelt barracuda black croaker 

Eat them 

36 110 16 107 20 

14.9% 41.2% 7.4% 39.9% 24.1% 

Give away 

23 39 18 57 7 

9.5% 14.6% 8.3% 21.3% 8.4% 

Throw back 

169 115 100 98 54 

70.1% 43.1% 46.3% 36.6% 65.1% 

 11 1 81 3 1 

Bait 4.6% .4% 37.5% 1.1% 1.2% 

Other 

2 2 1 3 1 

.8% .7% .5% 1.1% 1.2% 

 241 267 216 268 83 

TOTAL 

100.0% 100.0% 100.0% 100.0% 100.0% 

27 37 32 35 11 

 

 

Table 18.b. Fate of DNC fish for anglers who have species in their bucket (Identified by Interviewer - Q9). 

 Types of DNC Fish – Identified by Interviewer (Q9) 

 Q13 Usually do with fish… 
white 

croaker 
barred 

sandbass topsmelt barracuda black croaker 

 
Eat them 

3 5 5 2 - 

- - - - - 

Give away 
2 1 2 1 - 

- - - - - 

Throw back 
- - 1 - - 

- - - - - 

Bait 
- - 2 - - 

- - - - - 

Other 
- 1 - - - 

- - - - - 

TOTAL 

5 7 10 3 - 

- - - - - 

NOTE. There were 5 missing cases. 
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Table 19. Fish consumption by angler ethnicity (N=661). 

Angler 
Ethnicity 

Hispanic White Asian Black Other Total 

DNC Fish Count % Count % Count % Count % Count % Count 

White croaker 9 16.7% 4 14.3% 9 26.5% 4 40.0% 1 16.7% 27 

Barred sand bass 21 38.9% 16 57.1% 10 29.4% 5 50.0% 2 33.3% 54 

Black croaker 2 3.7% 1 3.6% 3 8.8% 0 0.0% 0 0.0% 6 

Topsmelt 5 9.3% 0 0.0% 6 17.6% 0 0.0% 0 0.0% 11 

Barracuda 17 31.5% 7 25.0% 6 17.6% 1 10.0% 3 50.0% 34 

TOTAL 54 100% 28 100% 34 100% 10 100% 6 100% 132 

NOTE. There are 32 missing cases. Count refers to the number of anglers observed. 
 

 

The Study reports ethnicities in a fashion consistent with the U.S. Census. During interviews, however, 

additional races were identified. For the tables that did not rise to the level of statistical significance, 

analysis is shown for all races identified.  

Table 19.a. Anglers who consumed any dnc fish in the four weeks prior to survey, by ethnicity (N=661). 

Count White 

Black or 
African 

American 
Hispanic 
or Latino 

American 
Indian or 

AK Native Asian 
Pacific 

Islander 
Mixed 
Race 

white croaker DNC 
27 4 4 9 0 9 1 0 

% 2.4% 9.1% 3.5% 0.0% 5.6% 16.7% 0.0% 

barred sand bass DNC 
54 16 5 21 1 10 0 1 

% 9.8% 11.4% 8.1% 12.5% 6.2% 0.0% 5.3% 

topsmelt DNC 
11 0 0 5 0 6 0 0 

% 0.0% 0.0% 1.9% 0.0% 3.7% 0.0% 0.0% 

barracuda DNC 
34 7 1 17 1 6 0 2 

% 4.3% 2.3% 6.6% 12.5% 3.7% 0.0% 10.5% 

black croaker DNC 
6 1 0 2 0 3 0 0 

% .6% 0.0% .8% 0.0% 1.9% 0.0% 0.0% 

NOTE. There were 32 missing cases. 
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Table 19.b. Anglers who consumed any dnc fish in the four weeks prior to survey, by ethnicity – piers and 
jetties (N=338). 

Consume White 

Black or 
African 

American 
Hispanic 
or Latino 

American 
Indian or 
Alaska 
Native Asian 

Pacific 
Islander 

Mixed 
Race Total 

white croaker 
DNC 

2 3 7 0 8 1 0 21 

5.6% 15.8% 4.1% 0.0% 8.7% 33.3% 0.0% 6.4% 

barred sand 
bass DNC 

2 2 12 0 1 0 0 17 

5.6% 10.5% 7.1% 0.0% 1.1% 0.0% 0.0% 5.2% 

topsmelt DNC 
0 0 5 0 6 0 0 11 

0.0% 0.0% 3.0% 0.0% 6.5% 0.0% 0.0% 3.4% 

barracuda DNC 
1 0 6 0 0 0 0 7 

2.8% 0.0% 3.6% 0.0% 0.0% 0.0% 0.0% 2.1% 

black croaker DNC 
1 0 1 0 2 0 0 4 

2.8% 0.0% .6% 0.0% 2.2% 0.0% 0.0% 1.2% 

TOTAL 36 19 169 2 92 3 6 327 

NOTE. There were 11 missing cases. 

 

Table 19.c. Anglers who consumed any dnc fish in the four weeks prior to survey, by ethnicity – private 
boats (N=139). 

Consume White 

Black or 
African 

American 
Hispanic 
or Latino 

American 
Indian or 
Alaska 
Native Asian 

Pacific 
Islander 

Mixed 
Race Total 

white croaker DNC 
1 0 0 0 0 0 0 1 

1.5% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% .8% 

barred sand bass DNC 
5 1 2 0 2 0 0 10 

7.5% 9.1% 8.7% 0.0% 10.5% 0.0% 0.0% 7.6% 

topsmelt DNC 
0 0 0 0 0 0 0 0 

0% 0%       

barracuda DNC 
5 0 1 1 0 0 0 7 

7.5% 0.0% 4.3% 50.0% 0.0% 0.0% 0.0% 5.3% 

black croaker DNC 
0 0 0 0 0 0 0 0 

        

TOTAL 67 11 23 2 19 2 7 131 

NOTE. There were 8 missing cases. 
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Table 19.d. Anglers who consumed any dnc fish in the four weeks prior to survey, by ethnicity – party boats 
(N=189). 

Consume White 

Black or 
African 
America

n 
Hispanic 
or Latino 

American 
Indian or 
Alaska 
Native Asian 

Pacific 
Islander 

Mixed 
Race Total 

white croaker DNC 
1 0 0 0 1 0 0 2 

1.8% 0.0% 0.0% 0.0% 2.2% 0.0% 0.0% 1.1% 

barred sand bass DNC 
9 2 7 1 7 0 1 27 

16.1% 18.2% 13.0% 25.0% 15.6% 0.0% 16.7% 15.3% 

topsmelt DNC 
0 0 0 0 0 0 0 0 

        

barracuda DNC 
1 1 9 0 6 0 2 19 

1.8% 9.1% 16.7% 0.0% 13.3% 0.0% 33.3% 10.7% 

black croaker DNC 
0 0 0 0 1 0 0 1 

0.0% 0.0% 0.0% 0.0% 2.2% 0.0% 0.0% 0.6% 

TOTAL 56 11 54 4 45 1 6 177 

NOTE. There were 12 missing cases. 

 

Table19.e. Anglers who Consumed any DNC Fish in the Four Weeks Prior to Survey, by Ethnicity – Beaches 
and Intertidal Zones (N=27). 

Consume White 

Black or 
African 

American 
Hispanic 
or Latino 

American 
Indian or 

Alaska 
Native Asian 

Pacific 
Islander 

Mixed 
Race Total 

white croaker DNC 
0 1 2 0 0 0 0 3 

0.0% 33.3% 16.7%     11.5% 

barred sand bass 
DNC 

0 0 0 0 0 0 0 0 

        

topsmelt DNC 
0 0 0 0 0 0 0 0 

        

barracuda DNC 
0 0 1 0 0 0 0 1 

0.0% 0.0% 8.3%     3.8% 

black croaker DNC 
0 0 1 0 0 0 0 1 

0.0% 0.0% 8.3%     3.8% 

TOTAL 5 3 12 0 6 0 0 26 

NOTE. There was 1 missing case. 
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Table 19.f. Percentage of Anglers Who Have Consumed Each of the DNC Fish in the Four Weeks Prior to 
Survey. 

Fish 

Reported eating 

in past 4 weeks 

(Q12, 17) White 

Black or African 

American 

Hispanic or 

Latino Asian 

white croaker 27 

4 4 9 9 

2.2% 8.2% 3.4% 5.3% 

barred sand bass 58 

18 5 21 10 

9.9% 10.2% 8.0% 5.8% 

topsmelt 12 

0 0 5 6 

0.0% 0.0% 1.9% 3.5% 

barracuda 35 

8 2 18 6 

4.4% 4.1% 6.9% 3.5% 

black croaker 6 

1 0 2 3 

.6% 0.0% .8% 1.8% 

Total  181 49 262 171 
 

 

Table 20. Reported fish preparation methods for consumption of DNC fish (N=110). 

Q19 white croaker 
barred sand 

bass 
black croaker barracuda topsmelt 

Fish part Count % Count % Count % Count % Count % 

Whole with guts 3 7.3% 4 3.4% 1 5.0% 1 0.9% 0 0.0% 

Whole without guts 7 
17.1
% 

21 
18.1
% 

4 
20.0
% 

18 
16.8
% 

7 
35.0
% 

As steaks or fillets 
without the skin 

21 
51.2
% 

62 
53.4
% 

12 
60.0
% 

62 
57.9
% 

5 
25.0
% 

As steaks or fillets 
with the skin 

6 
14.6
% 

20 
17.2
% 

2 
10.0
% 

19 
17.8
% 

6 
30.0
% 

Other parts of fish 1 2.4% 0 0.0% 1 5.0% 1 0.9% 0 0.0% 

Don't Know 3 7.3% 9 7.8% 0 0.0% 6 5.6% 2 
10.0
% 

TOTAL 41 100% 116 100% 20 100% 107 100% 20 100% 

 
  



Appendix M 

62 

 

Table 21: Quantitative measure of fish consumption of the five DNC fish (N=106 & N=483). 

 Consumption Rate (g/ind./day) 

All Races/ 
Ethnicities 

Angler-Consumers* Those Who Catch (Q9, Q16)** 

Fish Type n Mean U.C.L. Md U.D. n Mean U.C.L. Md U.D. 

white croaker DNC 23 8.73 11.10 5.36 19.29 263 0.76 1.17 0.00 0.00 

barred sand bass 
DNC 

56 9.04 13.39 5.36 17.67 299 1.69 2.42 0.00 5.36 

black croaker DNC 6 10.27 17.41 8.04 -- 94 0.66 1.42 0.00 0.00 

topsmelt DNC 8 17.41 39.50 8.04 -- 239 0.58 1.47 0.00 0.00 

barracuda DNC 32 9.71 15.64 5.36 17.95 298 1.04 1.81 0.00 2.68 

 
Total 

 
106 

 
11.50 

 
16.54 

 
5.36 

 
24.11 

 
483 

 
2.52 

 
3.52 

 
0.00 

 
5.36 

NOTE. U.C.L. = Upper Confidence Limit (95%); Md = Median (50%); U.D. = Upper Decile (90%); *4 weeks; Total 

indicates combined consumption rates in g/ind/day across the five fish of interest. Consumers are anglers who 
reported eating the fish species in the past four weeks; N=106 represents number of anglers; n represents number of 
times the fish species was reported to be consumed. Anglers were asked to report all that applied 
 
 

Table 21.a. Quantitative Measure of Fish Consumption of the Five DNC Fish by White Race. 

 Consumption Rate* 

White Consumers  Those Who Catch (Q9, Q16) 

 g/ind/day  g/ind/day 

Fish Type n Mean Md n Mean Md 

barred sand bass DNC 15 6.43 5.36 82 1.18 0.00 

barracuda DNC 7 4.59 5.36 86 0.37 0.00 

white croaker DNC 4 5.36 4.02 51 0.42 0.00 

black croaker DNC 1 5.36 5.36 18 0.28 0.00 

topsmelt DNC 0 -- -- 52 0.00 0.00 

NOTE. Md = Median (50%), * 4 weeks, there was 1 missing case. 

 

Table 21.b. Quantitative Measure of Fish Consumption of the Five DNC Fish by Black or African-American 
Race 

 Consumption Rate* 

Black or African American Consumers  Those Who Catch (Q9, Q16) 

 g/ind/day  g/ind/day 

Fish Type n Mean Md n Mean Md 

barred sand bass DNC 5 9.64 10.71 210 2.41 0.00 

white croaker DNC 4 8.04 5.36 23 1.40 0.00 

barracuda DNC 1 5.36 5.36 21 0.26 0.00 

topsmelt DNC 0 -- -- 17 0.00 0.00 

black croaker DNC 0 -- -- 10 0.00 0.00 

NOTE. Md = Median (50%), * 4 weeks, there were no missing cases. 
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Table 21.c. Quantitative Measure of Fish Consumption of the Five DNC Fish by Hispanic or Latino Race. 

 Consumption Rate* 

Hispanic or Latino Consumers  Those Who Catch (Q9, Q16) 

 g/ind/day  g/ind/day 

Fish Type n Mean Md n Mean Md 

barred sand bass DNC 19 9.87 5.36 105 1.79 0.00 

barracuda DNC 15 11.25 5.36 103 1.64 0.00 

white croaker DNC 8 12.39 10.71 106 0.94 0.00 

topsmelt DNC 3 6.25 5.36 81 0.23 0.00 

black croaker DNC 2 8.04 8.04 37 0.43 0.00 

NOTE. Md = Median (50%), * 4 weeks, there were 7 missing cases. 

 
 

Table 21.d. Quantitative Measure of Fish Consumption of the Five DNC Fish by American- Indian or Alaska-
Native Race. 

 Consumption Rate* 

American Indian or Alaska 

Native Consumers  Those Who Catch (Q9, Q16) 

 g/ind/day  g/ind/day 

Fish Type n Mean Md  n Mean Md 

barred sand bass DNC 1 2.68 2.68  5 0.54 0.00 

barracuda DNC 1 2.68 2.68  4 0.67 0.00 

white croaker DNC 0 -- --  3 0.00 0.00 

topsmelt DNC 0 -- --  4 0.00 0.00 

black croaker DNC 0 -- --  2 0.00 0.00 

NOTE. Md = Median (50%), * 4 weeks, there were no missing cases. 
 
 

Table 21.e. Quantitative Measure of Fish Consumption of the Five DNC Fish by Asian Race. 

 Consumption Rate* 

Asian Consumers  Those Who Catch (Q9, Q16) 

 g/ind/day  g/ind/day 

Fish Type n Mean Md  n Mean Md 

barred sand bass DNC 9 11.61 5.36  61 1.71 0.00 

white croaker DNC 7 6.89 5.36  61 0.79 0.00 

barracuda DNC 6 15.18 5.36  55 1.66 0.00 

topsmelt DNC 5 24.11 10.71  66 1.83 0.00 

black croaker DNC 3 13.39 10.71  17 2.36 0.00 

NOTE. Md = Median (50%), * 4 weeks, there were 4 missing cases. 
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Table 21.f. Quantitative Measure of Fish Consumption of the Five Fish of Interest by Pacific Islander Race. 

 Consumption Rate* 

Pacific Islander Consumers  Those Who Catch (Q9, Q16) 

 g/ind/day  g/ind/day 

Fish Type n Mean Md n Mean Md 

white croaker DNC 0 -- -- 0 -- -- 

barred sand bass DNC 0 -- -- 3 0.00 0.00 

topsmelt DNC 0 -- -- 1 0.00 0.00 

barracuda DNC 0 -- -- 2 0.00 0.00 

black croaker DNC 0 -- -- 0 -- -- 

NOTE. Md = Median (50%), * 4 weeks, there was 1 missing case. 
 
 

Table 21.g. Quantitative Measure of Fish Consumption of the Five Fish of Interest by Mixed Race. 

 Consumption Rate* 

Mixed Race Consumers  Those Who Catch (Q9, Q16) 

 g/ind/day  g/ind/day 

Fish Type n Mean Md  n Mean Md 

barred sand bass DNC 1 21.43 21.43  9 2.38 0.00 

barracuda DNC 1 5.36 5.36  10 0.54 0.00 

white croaker DNC 0 -- --  9 0.00 0.00 

topsmelt DNC 0 -- --  8 0.00 0.00 

black croaker DNC 0 -- --  4 0.00 0.00 

NOTE. Md = Median (50%), * 4 weeks, there was 1 missing case. 
 
 
 

Table 22: Quantitative measure of fish consumption by mode (N=270 & N=693). 

 Consumption Rate (g/ind./day) 

All Races/ Ethnicities Angler-Consumers*  Full Sample** 

Mode n Mean U.C.L. Md U.D.  n Mean U.C.L. Md U.D. 

Pier or Jetty 102 19.22 24.11 10.71 61.07  338 5.80 7.59 0.00 16.07 

Charter Boat 82 16.69 21.85 10.71 32.14  189 7.24 9.79 0.00 21.43 

Private Boat 55 19.48 28.49 10.71 42.86  139 7.71 11.81 0.00 21.43 

Beach/Intertidal Zone 10 20.09 28.92 16.07 42.86  27 7.44 12.60 0.00 30.00 

Total 270a 18.55 21.41 10.71 42.86  693 6.64 7.95 0.00 21.43 

NOTE. U.C.L. = Upper Confidence Limit (95%); Md = Median (50%); U.D. = Upper Decile (90%); *4 weeks; a there 
were 21 instances of missing data. N=270 represents number of anglers; n represents number of times the fish 
species was reported to be consumed. Anglers were asked to report all that applied. 
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Table 23. Comparison across Seafood Consumption Studies 1994 vs 2014. 

Study 1994 Study (SMBRP 1994) 2014 Seafood Consumption Study 

Surveying days 99 128 

Fishing sites 29 61 

Anglers counted 2376 1449 

Anglers approached 1751 888 

Angler responses 1243 693 

Response rate 71% 78% 

 
 
 

Table 24: Comparison of Palos Verdes Shelf vs San Francisco consumption report. 

 Consumption Rate (g/ind./day) 

 Palos Verdes Shelf 2014 Study San Francisco 2000 Study 

Ethnicity n Mean Median Mean Median 

Hispanic 80 16.41 10.71 16.6 16.0 

Asian 76 20.76 10.71 17.8 16.0 

White 54 19.25 9.38 14.4 16.0 

Black 17 23.00 16.07 19.4 16.0 

Other 22 12.78 6.70 - - 

Total 270a 18.55 10.71 16.5 16.0 

 
 
 

Table 25: Advisory Awareness and Behavior Change by Ethnicity and Mode (N=425).  

    Fishing Mode   

 Ethnicity   
Pier or 
Jetty 

Private 
boat 

Party 
or 
Charter 
boat 

Beach or 
Intertidal 
zone Total 

White 

Avoids 
some fish 
species 

2 7 3 0 12 

6.7% 15.9% 10.7% 0.0% 11.3% 

Reduced 
consumption 

1 2 1 1 5 

3.3% 4.5% 3.6% 25.0% 4.7% 

Doesn't eat 
fish 

10 2 7 3 22 

33.3% 4.5% 25.0% 75.0% 20.8% 
Changed 
fishing 
locations 

0 1 0 0 1 

0.0% 2.3% 0.0% 0.0% .9% 

No change 

17 30 16 0 63 

56.7% 68.2% 57.1% 0.0% 59.4% 

More 
cautious 

0 2 1 0 3 

0.0% 4.5% 3.6% 0.0% 2.8% 
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Other 

          

          

Total 

30 44 28 4 106 

100.0% 100.0% 100.0% 100.0% 100.0% 

Black or African American 

Avoids 
some fish 
species 

1 3 0 0 4 

12.5% 42.9% 0.0% 0.0% 19.0% 

Reduced 
consumption 

0 0 0 1 1 

0.0% 0.0% 0.0% 50.0% 4.8% 

Doesn't eat 
fish 

0 1 0 0 1 

0.0% 14.3% 0.0% 0.0% 4.8% 
Changed 
fishing 
locations 

1 0 2 1 4 

12.5% 0.0% 50.0% 50.0% 19.0% 

No change 

5 1 2 0 8 

62.5% 14.3% 50.0% 0.0% 38.1% 

More 
cautious 

0 2 0 0 2 

0.0% 28.6% 0.0% 0.0% 9.5% 

Other 

1 0 0 0 1 

12.5% 0.0% 0.0% 0.0% 4.8% 

Total 

8 7 4 2 21 

100.0% 100.0% 100.0% 100.0% 100.0% 

Hispanic or Latino 

Avoids 
some fish 
species 

15 2 6 1 24 

13.6% 14.3% 25.0% 20.0% 15.7% 

Reduced 
consumption 

8 0 1 0 9 

7.3% 0.0% 4.2% 0.0% 5.9% 

Doesn't eat 
fish 

33 3 8 2 46 

30.0% 21.4% 33.3% 40.0% 30.1% 

Changed 
fishing 
locations 

0 0 1 0 1 

0.0% 0.0% 4.2% 0.0% .7% 

No change 

43 9 8 2 62 

39.1% 64.3% 33.3% 40.0% 40.5% 

More 
cautious 

3 0 0 0 3 

2.7% 0.0% 0.0% 0.0% 2.0% 

Other 

8 0 0 0 8 

7.3% 0.0% 0.0% 0.0% 5.2% 

Total 

110 14 24 5 153 

100.0% 100.0% 100.0% 100.0% 100.0% 

American Indian or Alaskan Native 

Avoids 
some fish 
species 

          

          

Reduced 
consumption 
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Doesn't eat 
fish           

Changed 
fishing 
locations 

          

          

No change 

1 1 4   6 

100.0% 100.0% 100.0%   100.0% 

More 
cautious 

          

          

Other 

          

          

Total 

1 1 4   6 

100.0% 100.0% 100.0%   100.0% 

Asian 

Avoids 
some fish 

species 

6 3 1 3 13 

10.0% 37.5% 3.3% 75.0% 12.7% 

Reduced 
consumption 

3 1 1 0 5 

5.0% 12.5% 3.3% 0.0% 4.9% 

Doesn't eat 
fish 

14 3 3 0 20 

23.3% 37.5% 10.0% 0.0% 19.6% 

Changed 
fishing 
locations 

          

          

No change 

34 1 22 1 58 

56.7% 12.5% 73.3% 25.0% 56.9% 

More 
cautious 

0 0 3 0 3 

0.0% 0.0% 10.0% 0.0% 2.9% 

Other 

3 0 0 0 3 

5.0% 0.0% 0.0% 0.0% 2.9% 

Total 

60 8 30 4 102 

100.0% 100.0% 100.0% 100.0% 100.0% 

Pacific Islander 

Avoids 
some fish 
species 

0 0 1   1 

0.0% 0.0% 100.0%   20.0% 

Reduced 
consumption 

          

          

Doesn't eat 
fish 

0 1 0   1 

0.0% 50.0% 0.0%   20.0% 
Changed 
fishing 
locations 

          

          

No change 

2 1 0   3 

100.0% 50.0% 0.0%   60.0% 

More 
cautious 

          

          

Other 

          

          

Total 2 2 1   5 
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100.0% 100.0% 100.0%   100.0% 

Mixed Race 

Avoids 
some fish 
species 

0 0 1   1 

0.0% 0.0% 33.3%   8.3% 

Reduced 
consumption 

          

          

Doesn't eat 
fish 

1 1 1   3 

25.0% 20.0% 33.3%   25.0% 
Changed 
fishing 
locations 

          

          

No change 

3 4 1   8 

75.0% 80.0% 33.3%   66.7% 

More 
cautious 

          

          

Other 

          

          

Total 

4 5 3   12 

100.0% 100.0% 100.0%   100.0% 

                                                                     Total 

215 81 94 15 405 

100.0% 100.0% 100.0% 100.0% 100.0% 

NOTE. There were 20 missing cases. 
 
 
 

Table 25.a. Importance of Warnings by Ethnicity and Fishing Mode (N=420).  

    Fishing Mode  

 Ethnicity   
Pier or 
Jetty 

Private 
boat 

Party 
or 

Charter 
boat 

Beach or 
Intertidal 

zone Total 

White 

Very 
important 

16 17 12 1 46 

53.3% 37.8% 40.0% 25.0% 42.2% 

Important 

6 19 13 2 40 

20.0% 42.2% 43.3% 50.0% 36.7% 

Somewhat 
important 

5 8 4 0 17 

16.7% 17.8% 13.3% 0.0% 15.6% 

Not 
important 

3 1 1 1 6 

10.0% 2.2% 3.3% 25.0% 5.5% 

Total 

30 45 30 4 109 

100.0% 100.0% 100.0% 100.0% 100.0% 

Black or African American 

Very 
important 

4 4 3 1 12 

50.0% 57.1% 75.0% 50.0% 57.1% 

Important 

2 0 1 0 3 

25.0% 0.0% 25.0% 0.0% 14.3% 

1 2 0 1 4 
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Somewhat 
important 12.5% 28.6% 0.0% 50.0% 19.0% 

Not 
important 

1 1 0 0 2 

12.5% 14.3% 0.0% 0.0% 9.5% 

Total 

8 7 4 2 21 

100.0% 100.0% 100.0% 100.0% 100.0% 

Hispanic or Latino 

Very 
important 

73 7 14 4 98 

65.8% 50.0% 56.0% 80.0% 63.2% 

Important 

24 5 7 1 37 

21.6% 35.7% 28.0% 20.0% 23.9% 

Somewhat 
important 

9 1 3 0 13 

8.1% 7.1% 12.0% 0.0% 8.4% 

Not 

important 

5 1 1 0 7 

4.5% 7.1% 4.0% 0.0% 4.5% 

Total 

111 14 25 5 155 

100.0% 100.0% 100.0% 100.0% 100.0% 

American Indian or Alaskan Native 

Very 
important 

0 0 2   2 

0.0% 0.0% 50.0%   33.3% 

Important 

1 1 1   3 

100.0% 100.0% 25.0%   50.0% 

Somewhat 
important 

0 0 1   1 

0.0% 0.0% 25.0%   16.7% 

Not 
important 

          

          

Total 

1 1 4   6 

100.0% 100.0% 100.0%   100.0% 

Asian 

Very 
important 

22 3 12 1 38 

37.3% 37.5% 40.0% 25.0% 37.6% 

Important 

25 5 15 2 47 

42.4% 62.5% 50.0% 50.0% 46.5% 

Somewhat 
important 

2 0 3 1 6 

3.4% 0.0% 10.0% 25.0% 5.9% 

Not 
important 

10 0 0 0 10 

16.9% 0.0% 0.0% 0.0% 9.9% 

Total 

59 8 30 4 101 

100.0% 100.0% 100.0% 100.0% 100.0% 

Pacific Islander 

Very 
important 

0 2 1   3 

0.0% 100.0% 100.0%   60.0% 

Important 

2 0 0   2 

100.0% 0.0% 0.0%   40.0% 

Somewhat 
important 
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Not 
important           

Total 

2 2 1   5 

100.0% 100.0% 100.0%   100.0% 

Mixed Race 

Very 
important 

2 1 2   5 

50.0% 20.0% 66.7%   41.7% 

Important 

0 1 1   2 

0.0% 20.0% 33.3%   16.7% 

Somewhat 
important 

1 3 0   4 

25.0% 60.0% 0.0%   33.3% 

Not 
important 

1 0 0   1 

25.0% 0.0% 0.0%   8.3% 

Total 

4 5 3   12 

100.0% 100.0% 100.0%   100.0% 

                                                                                     Total 
215 82 97 15 409 

100.0% 100.0% 100.0% 100.0% 100.0% 

NOTE. There were 11 missing cases. 
 
 
 

Table 25.b. Importance of the warnings (N=425).   

 Frequency Percentage 

Very important 210 50.0 

Important 138 32.9 

Somewhat important 45 10.6 

Not important 27 6.0 

Don’t know/refused 4 .5 

Total 424 100.0 

NOTE. There was 1 missing case. 
 
 
 

Table 25.c. Percentage of anglers who had seen or heard any health advisory warnings. 

 Frequency Percentage 

Yes 425 61.3 

No 264 38.1 

Don’t know 4 .6 

Total 693 100.0 
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Table 25.d Awareness of what the warning said (N=425). 

 Frequency Percentage 

Fish are contaminated 214 53.8 

Do not eat white croaker 151 37.9 

Do not eat barred sand bass 61 15.3 

Do not eat barracuda 57 14.3 

Do not eat black croaker 47 11.8 

Only eat small amounts 39 9.8 

Do not eat topsmelt 35 8.8 

Protect your health 20 5.0 

Other 12 3.0 

Don’t know 20 5.1 

Total 656 164.8 

NOTE. Respondents could choose more than one answer; therefore, percentage may sum to more than 100% 
 
 

Table 25.e. Where anglers had seen or heard the warnings (N=425). 

 Frequency Percentage 

Signs on beach or pier 320 75.7 

Other fishermen or friends 48 11.3 

Brochures (including Department of Fish and  

Game) 32 7.6 

Television 31 7.3 

Online (including Department of Fish and  Game) 30 7.1 

Newspaper or magazine 24 5.7 

Other 7 1.7 

Don’t know 5 1.2 

Total 497 117.5 

NOTE. Respondents could choose more than one answer; therefore, percentage may sum to more than 100%. 
 
 

Table 25.f. How anglers changed fishing or fish-eating habits (N=425). 

 Frequency Percentage 

No change 212 50.8 

Doesn't eat fish 96 23.0 

Avoids some fish species 57 13.7 

Reduced consumption 22 5.3 

More cautious 11 2.6 

Changed fishing locations 6 1.4 

Other 13 3.1 

Total 417 100.0 

NOTE. There were 8 missing cases. 
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PHOTOS OF SURVEY 
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Photos of Survey Administrators in the Field 

  

 

Surveyor Jasmine Yeh helping an angler with his catch. 

 

 

Surveyor Lucia Phan with an angler from Redondo 
Sportsfishing. 

 

  

Surveyor Citadel Casbag interviewing an angler at Pier 

J. 

The last day of surveying for the team. 
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