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CALIFORNIA WHITE SEABASS 

STOCK ASSESSMENT IN 2016 
 

Stock Assessment Executive Summary for California White Seabass 
 

Modeling Approach 

An integrated sex-specific statistical age-structured model with sex-specific growth estimated 

within the model was implemented using the stock assessment platform Stock Synthesis to 

assess white seabass (Atractoscion nobilis) from California, USA. Alternative model runs were 

conducted covering white seabass dynamics between 1889-2014 and 1969-2014. Owing to the 

lack of sex specific information in size composition data and the lack of age data, except 

conditional age at length, the same natural mortality and selectivity for females and males was 

used. The model is fit to several relative indices of abundance: Commercial Passenger Fishing 

Vessel (CPFV) historic (pre-1980), CPFV modern (post-1980), drift gillnet logbook catch-per-

unit-effort (CPUE), set gillnet logbook CPUE, Hubbs SeaWorld Research Institute (HSWRI) 

gillnet CPUE and Power Plants Heat Treatment CPUE. The model is also fit to length 

composition data for hook and line, drift gillnet and set gillnet commercial fisheries. For the 

recreational sector the model was fit to lengths from CPFV observers (modern and historic) and 

lengths from a combined ñother recreationalò group. Length compositions from HSWRI gillnet 

surveys and Power Plants Heat Treatment were also fitted to the model. Conditional age at length 

from HSWRI was also fitted to the model. 

 

Catches 

White seabass have been exploited for more than 125 years. The first quantitative records date 

back to 1889 (Figure a). Even if catches are combined at that time with Mexico, assuming that 

the California/Mexico share was similar to more reliable records post 1916, the total calculated 

catches around 1900s were in the same order as catches during the decade leading to this study. 

Alternative model runs were conducted covering white seabass dynamics between 1870-2014, 

1889-2014 and 1969-2014 using alternative assumptions for initial catches (Figure b). An 

equilibrium catch was calculated prior to 1969 for each commercial fleet by distributing the 

average 1889-1968 catches among the commercial fleets present in 1969, proportional to 

landings in 1969, and estimated initial equilibrium fishing mortalities. An initial equilibrium 

catch was calculated for the CPFV in a similar way to the commercial, and also estimated its 

initial equilibrium fishing mortality.  
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Figure a. Total landings in metric tons (mt) from 1889 to 2014 by fleets as defined in the stock assessment model: Commercial 

historical (HistCom), Hook and Line (HL), Drift Gillnet (Drift), Set Gillnet (Set), Historic Commercial Passenger Fishing Vessel 

(CPFV_H), Modern Commercial Passenger Fishing Vessel (CPFV_M), Other Recreational (OtherRec)  

 

Figure b. Total landings in metric tons (mt) from 1969 to 2014 by fleets as defined in the stock assessment model. 

 

Results 

The base model estimates of growth are consistent with external estimates from previous works. 

The selectivity estimates appear reasonable based on a priori examination of the size 

compositions for the different fisheries and surveys and examination of the fit to the length 

compositions by fleet aggregated throughout time. Fit to the length composition data was 

reasonably good, both when aggregated across years and less so on a year by year basis. 



                               Stock assessment of California white seabass   20 

 

The base-case model estimates extremely low spawning biomass during the 1970s. This does not 

necessarily imply that biomass was that low, but could instead be indicative of a violation of the 

closed population assumption of the assessment. There is evidence of transboundary movements 

between US-Mexico, so it could be also indicative of changes in availability of the stock, with 

portions leaving the assessment area. 

Under Pacific Fishery Management Council (PFMC) Groundfish management policy, if the 

current spawning biomass of a stock falls at or below 25% of the unexploited biomass, the stock 

is considered overfished. The base case model estimates white seabass female spawning biomass 

in 2015 at 569 mt (~95% asymptotic interval: 241- 896 mt) (Figure c). Virgin unfished female 

spawning biomass (B0) is estimated at B0: 2092 mt (~95% asymptotic interval: 1600 - 2584 mt). 

The base case model estimates 2015 depletion at 0.27 (~95% asymptotic interval: 0.16- 0.39). 

This level is below what would be a PFMC biomass target of 40% depletion, but above what 

would be a PFMC minimum stock size threshold of 25% biomass depletion. White seabass 

biomass is estimated to be decreasing over the last 9 years (Figure d). However, under California 

State guidelines (set in the white seabass fisheries management plan (CDFG, 2012)) white 

seabass would be considered overfished only if three conditions are met simultaneously: 1) total 

annual commercial catch of white seabass in pounds landed (from fish receipt data) for two 

consecutive years declines each year by 20% or greater from the prior five-year average of 

landings; 2) a 20% decline occurs in the number of fish and average size of fish (round weight) 

for the same two consecutive years for white seabass caught in the recreational fishery as 

determined from the best available data and 3) recruitment of juvenile white seabass declines 

each year by 30% or greater from the prior five-year average of recruitment as determined from 

the best available data.  

Maximum Sustainable Yield (MSY) is estimated by this stock assessment at less than half of that 

reported by previous works and to occur at a relatively low fraction of the unexploited female 

spawning biomass. The base case model estimates a MSY of 307 mt (95% asymptotic CI: 238 - 

376 mt), corresponding to a female spawning biomass (BMSY) of 447 mt (340 - 554 mt) and to a 

depletion of 0.24. Estimated MSY depends on the size of fish caught, natural mortality (M), 

growth and the productivity shape of the spawning stock curve determined by steepness (h). 

There is uncertainty about many of the biological and fishing processes including the stock-

recruitment relationship, natural mortality, growth, maturity, survival of discarded fish. MSY 

was estimated for a range of fixed values of M and h. Alternative values of MSY ranged between 

294 and 475 mt for alternative values of M (Figure 7-2, top) and between 260 and 336 mt for 

alternative values of h. 

Sensitivity analyses included a comparison of key model assumptions and were based on nested 

models including asymptotic vs. domed selectivity, alternative values of M, h, proportional vs. 

non-proportional relationship between indices of abundance and biomass and changes in 

catchability for commercial gillnets. Runs modelling dynamics between 1889 and 2014 

(Historical), were conducted, contrasting with the base-case model 1969 to 2014 (Modern) time 

frame. Historical models were unstable and had convergence issues. Sensitivity analyses showed 
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that the general results in terms of estimated population trajectories did not change markedly, 

although the estimated scale of the population showed some variability. 

Research Needs 

Additional research on the CPFV datasets are needed, including information on CPFV trips that 

catch nothing, more information on targeted species from CPFV trips, and better analysis of 

spatial information on fishing effort and catch. Additional work on parsing out the (non-CPFV) 

recreational components of the data is needed. More information on mortality from other 

fisheries not targeting white seabass, but catching them as bycatch, is needed. Collection and 

processing of otoliths for estimating age compositions of the catch of different gears, including 

gender-specific age sampling of commercial and recreational fishery catches and discards would 

allow for alternative estimates of sex or age specific selectivity. The available maturity information 

for white seabass is very limited. Additional data should be collected on the relationship between fish 

size and maturity state. Age data should also be collected to determine maturity at size and/or age. 

The rationale behind the use of a minimum size limit is allowing the fish to spawn before being 

killed. Limited, more recent maturity information supports a size at maturity larger than the one used 

to provide the rational for the current minimum size limit. Given the current use of a minimum size 

limit, undersized white seabass caught by recreational and commercial fisheries are released or 

discarded. Collection of discard data, both regarding the amount, size/age/sex compositions and 

survival of discarded fish would allow the estimation of retention curves and better estimation of 

total mortality of the stock. In addition to exploring the effect of alternative size limits, it is 

recommended to explore impacts of alternative potential harvest strategies (including selectivity, 

alternative size limits and/or seasonal closures, total catch, etc.). Sampling and estimation of the 

relationship between fork length and total length of white seabass is needed to convert between 

the two data types. There is evidence of white seabass transboundary movements, both seasonal 

and inter annual, between Mexico and USA. Collaborative work between researchers of both 

countries is expected to increase understanding of white seabass dynamics under exploitation 

including: life history, history of catches, and interpretation of relative abundance indices in 

years where oceanographic conditions are suspected to affect distributional changes across the 

border. Timely updates to this stock assessment (the first for this species) are recommended 

given the large changes in estimated biomass, the ongoing 9-year decline in spawning biomass, 

current depletion levels and the lack of updated data up to the final year of the model for some of 

the indices used in the assessment. 
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Figure c. Time series of estimated female spawning biomass with 95% asymptotic confidence intervals. The blue dot before the 

start of the time series is the estimated equilibrium virgin unfished female spawning biomass (B0) with 95% asymptotic 

confidence interval.  

 

Figure d. Estimated female spawning biomass depletion with 95% asymptotic confidence intervals. 
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Figure e. Time series of estimated age-0 recruits with 95% asymptotic confidence intervals. The blue dot before the start of the 

time series is the estimated equilibrium unfished average recruitment (R0) with 95% asymptotic confidence interval. 

 

Figure f. Equilibrium yield (metric tons) curve versus relative depletion.  
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1. Stock Assessment Team 
 Juan Valero, Center for Advanced of Population Assessment Methodology (CAPAM) 

 Lynn Waterhouse, Scripps Institution of Oceanography and CAPAM 

 

2. Introduction  
The white seabass (Atractoscion nobilis), previously known as Cynoscion nobilis, is the largest 

member of the croaker family (Sciaenidae) found along the US West Coast. The species was first 

described in 1860 by W. O. Ayres (Thomas, 1968; Skogsberg, 1939). The maximum weight is 

over 80 pounds (36 kg) and greater than 4 feet long, while an average fish from the commercial 

fishery is typically between 20 (9 kg) and 40 pounds (18 kg) (Young, 1979). 

White seabass have been harvested by humans for thousands of years. The otoliths were used by 

coastal Indians as lucky stones and the fish itself was consumed (Young, 1973). The modern 

commercial fishery dates back to at least the 1880s and the recreational fishery dates back over 

130 years (Vojkovich and Reed, 1983). Historically, the majority of the catch of white seabass 

was landed further north; in 1889 nearly 75% of the catch was landed in San Francisco 

(Skogsberg, 1939). However, by the 1920s, the majority of the catch (>80%) was being landed in 

Southern California, and presently most of the catch is from south of Point Conception. This 

shift in catch coincides with a shift in the bulk of the human population being located in San 

Francisco to further south, in Los Angeles, over the same fifty years (Skogsberg, 1939). 

However, it has been claimed that most likely a combination of changing hydrographic 

conditions and overfishing also played a role in the disappearance of white seabass from the 

northern extent of its range (Skogsberg, 1939). 

The commercial catch of white seabass has been conducted with gillnets (both set and drift), 

round haul nets, lampara nets, purse seine nets, and some hook and line. Purse seining was often 

done at night as the schools of white seabass were easy to locate from their disturbance of 

bioluminescent organisms, creating an intense glow as the school was startled by a boat 

(Skogsberg, 1939). After 1924 purse seins were used less and less, as they were no longer 

economically feasible (Young, 1973). The use of purse seines was restricted in 1939 due to their 

effectiveness of targeting aggregations of white seabass at night (Skogsberg, 1939; Vojkovich 

and Reed, 1983).  Historically, much of the Mexican-caught white seabass was taken by purse 

seiners (Skogsberg, 1939), and a considerable but unknown amount of white seabass are still 

harvested by purse seine in Mexico. The sea-bass fishery of central California had declined 

before more effective purse seine methods had become highly developed in California 

(Skogsberg, 1939).  

Recreational (sport) fishermen primarily fish by hook and line. Other species that they may 

target when fishing for white seabass include barracuda, kelp bass, and yellowtail (Skogsberg, 

1939). Some free-divers also use spears to target white seabass. The commercial and recreational 

fisheries overlap spatially (Young, 1973). 
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3. Management History 
As of the 2015-2016 Season, the recreational fishery for white seabass (Atractoscion nobilis) 

remains open year-round. The daily bag and possession limit is three fish except that 

only one fish may be taken in waters south of Point Conception between March 15 and June 15. 

The minimum size limit is 28 inches (71 cm) total length or 20 inches alternate length (California 

Department of Fish and Wildlife (CDFW) website, 

http://www.dfg.ca.gov/marine/mapregs5.asp#seabass, May 24, 2015).  Current management of 

the commercial fishery includes: mandatory logs for the CPFV fleet; all commercial fishermen 

who take white seabass south of Point Arguello are required to purchase the Ocean Enhancement 

Stamp; size and season limits.  In the commercial fishery, south of the line extending west from 

Point Conception, white seabass may not be taken for commercial purposes between March 15 

and June 15 (inclusive).  The minimum size limit is 28 inches in length from the tip of the lower 

jaw to the end of the longer lobe of the tail.  In the commercial fishery when white seabass is 

taken incidental to gill and trammel net fishing on trips lasting one calendar day, they are 

allowed to possess one white seabass not less than 28 inches in length; however, this fish may 

not be transferred to another vessel.  If the trip lasts more than one calendar day, they can still 

only have one fish not less than 28 inches.  White seabass may be taken by gill or trammel nets 

with meshes of a minimum length of six inches, however, during the period from June 16 to 

March 14, inclusive, not more than 20 percent by number of a load of fish may be white seabass 

28 inches or more in total length, up to a maximum of 10 white seabass per load, if taken in 

gillnets or trammel nets with meshes from 3 1/2 to 6 inches in length.   

Vojkovich and Reed (1983) provided a table of regulations, which CDFW updates in Table 4-1 

of the White Seabass Fishery Management Plan (2002) (here Table 3-1).  The White Seabass 

Fishery Management Plan Annual Reviews were searched for additional updates to management 

regulations.   

Table 3-1. History of regulations for White Seabass in the state of California. Modified from California Department of Fish and 

Game (now California Department of Fish and Wildlife) White Seabass Fishery Management Plan 2002, which was adapted 

from Vojkovich and Reed 1983. 

Date  Season Size Limit  Bag L imit   Gear/Area Restrictions  Special Conditions 

1931-33 

(Commercial 

license 

required) 

July 1- April 30 Commercial: >28ò; 

no more than 5 fish 

<28ò 

None No nets within 4-mile radius of 

San Juan Pt., Orange Co.; bait 

nets only in Santa Monica Bay. 

5 fish any size with hook 

& line, but may not be 

sold 

1933-35 

(same) 

Hook & line all 

year 

Same May 1- June 30 (5 

per day- hook & 

line) 

Same After Oct. 25, 1933, no 

fish may be sold from 

May 1- June 30. 

1935-37 

(same) 

No net fishing 

May 1- Aug 31 

Same May 1- Aug 31 

500 lbs/person; 

2500 lbs/boat 

No nets in any Orange Co. 

waters (later rescinded) 

Same 

1937-39 

(Commercial 

license same. 

Sportfishing 

Same Commercial and 

Sportfish:  

>28ò; no more than 

5 fish <28ò 

Sportfish: 15/day 

for anyone on 

sportfish boat 

Same Sport-caught fish may 

not be sold 
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license 

required- 

White 

seabass 

officially 

considered a 

ñgame fishò 

under the 

Anglers 

License Act, 

which make 

it a  

misdemeanor 

for any 

person over 

18 years of 

age to take, 

catch, or kill 

any ñgame 

fishò for any 

purpose other 

than profit, 

without first 

purchasing a 

license.) 

1939-41 

(same) 

Year round net 

fishing allowed 

Same Same No purse seines. Gillnet mesh 

>3 İò 

Same 

1941-49 

(same) 

Same Same Same Same Same 

1949-53 

(same) 

Same Same Sportfish: 10/day Same Same 

1953-57 

(same) 

Same Same Commercial: 1000 

lbs/person/day; 

5000 lbs/boat/day 

Same Same 

1957-71 

(same) 

Same Sportfish: 2 fish 

<28ò 

Sportfish: 10/day Same Same 

1971-73 

(same) 

Same Commercial and 

Sportfish: No fish 

<28ò 

Same Same Same 

1973-78 

(same) 

Same Commercial and 

Sportfish: One fish 

<28ò 

Same Same Same 

1978 

(same) 

Same Comôl and Sport: 

No fish <28ò 

Same Same Same 

1980-81 

(same) 

Season closed 

Mar 15-Jun 15 

(commercial) 

Same Sportfish: 

3/day/person 

Same Logs required 

Permits required 

1982 

(same) 

Same Same Same Area closures for nets with 

mesh less than 6ò 

Permits no longer 

required 

US Fishing vessels no 

longer able to fish in 
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Mexican waters under 

Mexicoôs Foreign 

Fishery Act. In order to 

fish in Mexico a fish 

business has to have 51% 

Mexican ownership. 

1984  

(same) 

Same Same Sportfish: 1 white 

seabass during 

closed season 

(March 15 ï Jun 

15) south of Point 

Conception 

Same Same 

1994 

(same) 

Same Same Same No Gill or trammel nets 

allowed 0-3 miles from shore 

along the mainland, or within 1 

mile or waters less than 70 

fathoms deep at the offshore 

islands from Point Arguello, 

Santa Barbara County to the 

United States- Mexico Border, 

and in waters less than 35 

fathoms deep from Point 

Fermin, Los Angeles County to 

the south jetty Newport 

Harbor, Orange County. 

Same 

2000 

(same) 

Same Same Commercial: 1 fish 

during closed 

season 

Same Same 

2002 

(same) 

Same Same Same No gill or trammel nets 

allowed in waters less than 70 

fathoms deep from Point 

Reyes, Marin Co, to Point 

Arguello, Santa Barbara Co. 

Same 

2009 

(same) 

Same Same Same Same  Before start of 2009-

2010 season CDFW 

distributed brochure to 

recreational fishers 

aiming to increase 

compliance of no fish 

less than 28ò 

 

Commercial catch is reconstructed from 1889 using catch from commercial landings receipts and 

historic records (Figure 3-1). The present day commercial catch is dominated by 3 gear types: 

hook and line, drift net, and set net. There is some commercial fishing by other means but this is 

lumped in with set net for the purpose of this assessment. Recreational catch is reconstructed 

from 1936 using CPFV logbook data from the historical record (1936 to 1979) and the modern 

record (1980 to 2014).  Additional recreational fishing catch comes from the RecFIN database, 

using all mode of fishing other than CPFV.  Looking at the recreational catch along with 

recreational management regulations (Figure 3-2), some instances of catch decreasing after 

certain regulations are evident (e.g., requiring a permit to fish in Mexico). 
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Figure 3-1. Plot of commercial catch from historic database, hook and line, drift net, and set net combined with all other means 

for white seabass in the state of California.  Overlaid are key management regulations for the commercial fishery. 

 

 

Figure 3-2. Plot of recreational catch from historic CPFV logbook, modern CPFV logbook, and RecFin data for white seabass in 

the state of California.  Overlaid are key management regulations for the recreational fishery. 
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4. Data and Biological Characteristics 

4.1. Catch Data Types 

The catch data comes from the commercial and recreational fleets. For the recreational fishery, 

there is catch from CPFV logbooks (broken into a historical and modern datasets), CPFV 

observers (2 datasets, one from the 1970s and one from 1980s), and RecFIN data which includes 

a subsample of CPFV data.  RecFIN data represents a subsample of recreational fishing in 

California and an expansion algorithm is applied to that data to generate total catch. Data sources 

representing the commercial fleets come from gillnet logbooks (which include set and drift 

gillnets) and commercial landings receipt data. Gillnet observer data were also considered for 

this assessment but were not used because there was essentially no data on white seabass in this 

data file. 

The state of California, specifically CDFW, has designated fishing zones for California, a block 

of roughly 10 nautical miles by 10 nautical miles, herein referred to as ófishing blocksô or 

óblocksô.  The blocks start in Washington (100-level) and then move into northern California 

(200-level) and become higher in number to the south (Figure 4.1-1, Figure 4.1-2, and Figure 

4.1-3).  This report refers to blocks at the100-level resolution between 600-800, which represents 

southern California.  For instance, both block 141 and 199 are in the 100 block.  Blocks in the 

900-level are located in Mexico. Blocks numbered 3028 are outside of California state waters in 

the US and blocks numbered 3900 are 5km offshore of Mexico, in Mexican federal waters. 
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Figure 4.1-1. Northern California fisheries chart from CDFW. 

 


























































































































































































































































































































