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Assessment of Spotted Seatrout Cynoscion nebulosus in Louisiana Waters

2011 Report

Executive Summary

Landings of spotted seatrout in Louisiana have remained above 7 million pounds per year in the most
recent decade with the exception of 2002. The highest recreational harvest on record (over 14 million
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decade averaging over 2 million angler trips per year.

A statistical catch-at-age model is used to describe the dynamics of the female portion of the Louisiana
spotted seatrout stock (1981-2009). This model estimates population size by maximum likelihood to
observed catches, indices of abundance, and corresponding age compositions. Fishing mortality is
estimated as fleet, year and age-specific components. Landings are taken from the Louisiana Department
of Wildlife and Fisheries (LDWF) trip ticket program, National Marine Fisheries Service commercial
statistical records, and the Marine Recreational Fishing Statistical Survey. Indices of abundance are
developed from the LDWF fishery-independent marine gillnet survey. Age composition of fishery and
survey catches are estimated with seasonal age-length-keys. Stock losses due to release mortalities and
updated biometrics (female growth rate, sex ratio, and maturity schedule) are also included in this
assessment.

In the previous assessment (Blanchet et al. 1997), an ‘untuned’ virtual population analysis was used to
estimate year (1979-1995) and age-specific fishing mortality rates where catches (and their ages) were
assumed without error. Age composition was estimated annually, strictly as an inverse von Bertalanffy
growth function. Based on the 1997 assessment results, a conservation standard was established where
“fishing mortality rates should not reduce the spawning potential of a cohort on average below 18% static
spawning potential ratio”. This ‘threshold’ was derived as the median spawning potential in which the
stock demonstrated sustainability (1979-1995). A similar technique is used in this assessment, but
advances in data/methodology require redefinition of the Louisiana spotted seatrout conservation
standard.

Based on results of this assessment, targets and explicit limits of fishing are proposed as conservation
standards to ensure future sustainability of the Louisiana spotted seatrout stock. Estimates of current stock
status relative to these limits indicate the stock is neither overfished nor experiencing overfishing.
However, overfishing has occurred in the recent past.
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1. Introduction

A statistical catch-at-age model (ASAP2; NOAA Fisheries Toolbox) is used to describe the dynamics of
the female portion of the Louisiana (LA) spotted seatrout Cynoscion nebulosus (SST) stock. This model
estimates population sizes by maximum likelihood to observed catches, abundance indices, and
corresponding age compositions with fishing mortality estimated as year, age and fleet-specific
components. Landings are taken from National Marine Fisheries Service (NMFS) commercial statistical
records (NMFS 2010a), the Louisiana Department of Wildlife and Fisheries (LDWF) trip ticket program,
and the Marine Recreational Fishing Statistical Survey (MRFSS; NMFS 2010b). Abundance indices are
developed from the LDWF fishery-independent marine gillnet survey. Age composition of fishery and
survey catches are estimated with age-length-keys derived from samples directly of the fishery (2002-
2009) and a von Bertalanffy growth function (1981-2001).

The previous assessment of the LA SST stock (Blanchet ef al. 1997) used an ‘untuned’ virtual population
analysis (Gulland 1973; as described by Jones 1984) to estimate year and age-specific fishing mortality
rates. The catches and associated age compositions in a VPA model are assumed to be perfectly measured
and without error. In this assessment observation error is admitted. Catches are modeled as lognormal
distributions; age composition as multinomial distributions. Stock losses due to release mortalities and
updated biometrics (female growth rate, sex ratio, and maturity schedule) are also integrated into this
assessment.

It is important to note that the results of any analysis are subject to the methodology and data from which
they are derived. In the previous assessment of the LA SST stock, a conservation standard was established
where “fishing mortality rates should not reduce the spawning potential of a cohort on average below
18% static SPR” (Blanchet ef al. 1997). This ‘threshold’ of fishing was derived as the median spawning
potential ratio in which the stock demonstrated sustainability (1979-1995). A similar technique is used in
this assessment to define targets and explicit limits of fishing, but improvements in assessment
methodology, data input and consequent results require redefinition of the Louisiana spotted seatrout
stock conservation standard (see Biological Reference Points).

1.1 Unit Stock Definition

Spotted seatrout occur in estuaries and near shore coastal habitat along the Atlantic and Gulf coasts from
Cape Cod, Massachusetts, to the Bay of Campeche, Mexico (GSMFC 2001). Most of the harvest,
however, is taken in the Gulf of Mexico (GOM) with the largest recreational harvest occurring in LA
waters (Tables 1, 2). Additionally, studies using mitochondrial DNA markers (Gold and Richardson
1998; Gold et al. 1999) have confirmed significant population substructuring across GOM SST
populations precluding effective Gulf-wide management of the species.

Results of a recent telemetry study in the Calcasieu estuary, LA (Callahan 2011) and analysis of a long-
term cooperative statewide tagging project (ibid), corroborate results of earlier movement studies (those
reviewed in GSMFC 2001, Hendon ef al. 2002) suggesting SST as essentially a non-migratory species
with affinities to their nursery estuaries. Based on movement data and inferred exchange rates among
estuaries (i.e., <10%), Callahan (2011) points out that demographically independent sub-populations of
SST likely exist and suggests spatially-explicit assessment/management as an alternative to the current
LDWF management strategy. However, intensive tagging/telemetry studies like that in Callahan (2011)
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have not been conducted in other Louisiana Basins and a mixing rate between estuaries is currently not
estimable. Additionally, the Calcasieu system was chosen for convenience with telemetry, in that only
two major exit points exist, both with narrow waterways (Calcasieu Pass and the Intracoastal Waterway),
allowing effective monitoring of immigration/emigration rates with few acoustic receivers.

In contrast, a recent LA SST genetic stock structure study using microsatellite data (Piller 2011) indicated
high-levels of gene flow and little genetic structure between adjacent estuaries west of the Mississippi
river. However, only minimal gene flow was observed among the Pontchartrian Basin and other LA
estuaries suggesting two distinct LA SST genetic sub-stocks.

For the purpose of this assessment, the unit stock is defined as those female SST occurring in LA waters.
This approach is consistent the statewide management strategy, though SST in south-west LA (from the
Texas border to the Mermentau River) have slightly different regulations (see Regulations, Research and
Data Needs). Future assessment at regional and/or estuarine-specific scales could delineate status of sub-
populations within LA and, if determined necessary, guide future management strategies. However,
available data are currently inadequate for spatially-explicit assessment (see Research and Data Needs).

1.2 Status of the Fishery

A comprehensive history of the SST resource and associated fishery within LA is described in Bourgeois
et al. (1996) and for the GOM in GSMFC (2001). A brief summary of the LA SST fishery is presented
below; a complete review can be found in Bourgeois ef al. (1996).

Commercial Fishery

Spotted seatrout have been commercially exploited since the 1800s, with the earliest records from the
1880s. Finfish resources in the early 1900s, when compared to the oyster and shrimp industries, were of
relatively minor importance to the overall LA commercial fishing industry. Early LA commercial
landings of SST (1880s to the early 1900s) were principally by-catch of the shrimp-seine fishery, but also
included hook-and-line catches.

The popularity of the shrimp-seine declined with the introduction of the shrimp trawl (circa 1920).
Trammel nets then became the primary gear of a directed winter finfish fishery between shrimp seasons
(~December through May). After gillnets were introduced in the 1960s, the fishery developed year-round
directed effort. By the mid-1970s, gillnets became the primary method of harvest (Bowman et al. 1977)
until the commercial net ban implemented on March 1, 1997; after which, rod-and-reel gear became the
only allowed method of spotted seatrout harvest.

Recreational Fishery

The Marine Recreational Fishery Statistics Survey (MRFSS), currently available from 1981-present
(NMFS 2010b), provides comprehensive catch and effort information of the recreational LA SST fishery.
However, little documentation exists of the earlier (pre-1981) recreational fishery.

Spotted seatrout are the primary target of coastal LA fishers, comprising ~60% of the total LA
recreational catch (as numbers caught) in 2009. Approximately 271,000 resident and 55,000 non-resident
marine fishing licenses were sold during the 2008/2009 license year (LDWF unpublished data).
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1.3 Regulations

The LA SST fishery is governed by the Louisiana State legislature, the Wildlife and Fisheries
Commission, and the LDWF. A review of LA commercial and recreational SST fishery regulations is
presented below; full descriptions of historical regulations can be found in Bourgeois ef al. (1996).

Commercial Fishery

Before 1977, the LA SST commercial fishery was regulated with a 10 inch total length (TL) minimum
length limit (MLL), a 1.5 inch minimum gillnet bar mesh, a 1 inch minimum trammel net inside wall
mesh, and a 7/8" inch fish-seine minimum mesh size. All net lengths were restricted to a maximum of
2000 feet. Changes in gear and license requirements after 1976 are listed chronologically below:

1977 -- Monofilament webbing banned in all saltwater nets except on board properly permitted
vessels while engaged in the pompano and black drum underutilized species program.
Maximum net lengths of 1200 ft. established. Established a minimum mesh size of 2
inch bar for saltwater gill nets, and minimum bar meshes of 1 inch for the inside wall of
saltwater trammel nets and 1 inch for saltwater fish seines. Created a $250 Commercial
Angler's License.

1980 -- Established a minimum mesh size of 3 inch bar on the outer layer of saltwater
trammel nets.

1983  -- All saltwater trammel nets to consist of three layers. Implemented a minimum mesh size
of 1 inch bar for saltwater fish seines. Created a $105 Seller's License to sell finfish.

1984  -- Established a 12 inch TL MLL. Required minimum bar mesh sizes of 1 3/4 inch for
saltwater gill nets and 1 5/8 inch for the inside wall of saltwater trammel nets and a
maximum mesh size of 12 inch bar for the outside wall of trammel nets. Mandated a
mesh size of 1 inch bar for saltwater fish seines. Discontinued Commercial Angler's
License and increased license fee.

1986  -- Discontinued Saltwater Seller's License.

1987  -- Implemented a 14 inch TL MLL. Established a minimum bar mesh size of 1 3/4 inch for
the inside wall of saltwater trammel nets and 1 3/4 inch for saltwater fish seines. Set an
annual harvest quota of one million pounds in LA waters.

1988  -- Prohibited unattended nets. Established a seasonal 1.25 million pound quota running
from September 1 to until the quota was filled.

1992 - Set seasonal harvest quota at one million pounds. Season established from September 15
to April 30 or until quota was filled. Commercial harvest of spotted seatrout prohibited
between sunset Friday through sunrise Monday.

1995 -- Set season from third Monday in November through April 30 of the following year.
Prohibited harvest after sunset and before sunrise as well as between sunset Friday
through sunrise Monday. Commercial take prohibited except by special non-
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transferable spotted seatrout permit with qualifying criteria. Established commercial
rod and reel gear license with qualifying criteria and restricted harvest with the use of
mullet strike nets and all other legal gears to a seasonal framework.

1997 -- All commercial gear prohibited except rod and reel.

2004 -- Set commercial season from January 2 until July 31 of each year or until the quota is
reached. Prohibit persons from holding both a charter boat fishing guide license and a
spotted seatrout permit in the same license period.

2011 -- Set commercial season to remain closed until January 2 of each year, when it shall open
until the annual quota is reached. Prohibited the commercial harvest of spotted seatrout
in a defined area of Cameron and Calcasieu Parishes in western Louisiana.

Recreational Fishery

Before 1976, the recreational fishery was largely unregulated; only a basic fishing license was required.

Changes in gear and license requirements after 1976 are listed chronologically below:

1977 -

1984  --

1987  --

1988  --

1995 -

1998 -

2004 -

2006 -

Daily limit of a combined total of 50 red drum and spotted seatrout with an allowable
two-day catch in possession.

Daily limit of a combined total of 50 red drum and spotted seatrout with a one day catch
in possession. Possession of a saltwater fishing license required for all anglers fishing
south of the officially established "saltwater line" for saltwater species.

Established a minimum 12 inch TL MLL.

Reduced the daily bag limit to 25 spotted seatrout with an allowable one-day catch in
possession.

Required possession of Marine Resources Conservation Stamp by all saltwater anglers
(three year period with an automatic expiration in 1998).

Increased possession limit to twice the daily limit; however, only the daily limit may be
in possession while on the water.

Changed daily bag and possession limit in described parts of Cameron and Calcasieu
Parish to include no more than 2 fish over 25 inches TL in possession.

Changed daily bag and possession limit in described parts of Cameron and Calcasieu
Parish to 15 fish per day, with only 2 fish over 25 inches TL in possession.

1.4 Trends in Harvest

Commercial

Historic commercial landings seldom exceeded 1 million pounds prior to 1971 (Table 1). In the early
1970s, the Louisiana commercial spotted seatrout fishery rapidly expanded due to an increased demand
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for finfish in food markets, higher market values, and increased harvest restrictions in other states
bordering the Gulf of Mexico. Commercial landings increased steadily through the mid-1970s and
peaked at 2.5 million pounds in 1973. An influx of non-resident commercial fishers using monofilament
gill nets contributed to this peak (Bowman et al. 1977). Commercial landings averaged 1.32 million
pounds from 1973-1987. In 1986, landings peaked again at 1.98 million pounds.

A seasonal commercial harvest quota of 1.25 million pounds was established in 1988, which was later
reduced to 1.0 million pounds in 1992. From 1988 through 1997 commercial landings of LA spotted
seatrout averaged 0.99 million pounds with a maximum of 1.49 million pounds observed in 1989.
Commercial landings exceeding 1.0 million pounds were also recorded in 1991, 1993 and 1994. Quota
overages were due to limitations of the commercial harvest monitoring system in place at that time.

During the 1995 regular session of the Louisiana Legislature, a limited access program was passed
including seasonal and temporal restrictions of the commercial spotted seatrout fishery. This regulatory
change, coupled with the commercial net ban in 1997, began a significant reduction in commercial
spotted seatrout landings.

Recreational

Recreational marine fishing effort has averaged over 3.0 million angler trips per year since 1981 (NMFS
2010b). Approximately half of these trips target spotted seatrout (Figure 1). Directed recreational effort
and resulting landings are presented in Figure 2.

Recreational landings of spotted seatrout in Louisiana have averaged over 6.6 million fish per year since
1981 (NMFS 2010b; Tables 2, 3). In the most recent decade, peaks in landings occurred in 2000, 2006,
2008, and 2009. These peaks coincide with the statewide drought of 2000, and the years following
Hurricanes Katrina and Rita in 2005 and Hurricanes Gustav and Ike in 2008.

Large numbers of recreationally caught spotted seatrout are discarded due to the existing MLL. In the
most recent decade, recreationally discarded spotted seatrout have averaged over 7.0 million fish per year
(NMFS 2010b; Table 3; Figure 3).

2. Data Sources

2.1 Fishery Independent

For sampling purposes, coastal Louisiana was divided into seven LDWF coastal study areas (CSAs)
during the time period covered by this assessment (Figure 4); specific details on the boundaries of
each CSA can be found in LDWF (2002). The LDWF Marine Fisheries Section conducts routine
standardized sampling within each CSA as part of long-term comprehensive monitoring programs to
collect life-history information and measure relative abundance/size distribution of recreationally and
commercially important species. These include the experimental marine gillnet, trammel net, and beach
seine surveys.

In this assessment, the fishery-independent (FI) experimental marine gillnet survey (1986-present) is used
in the development of abundance indices, maturity schedules, and sex ratios (see Abundance Indices,
Maturity, Sex Ratio); also as a source of length-at-age data (see Age, Growth). This survey is conducted
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with standardized design twice monthly April-September and monthly October-March at fixed sampling
locations (Figure 4). Hydrological and climatological measurements are taken with each biological
sample, including water temperature, turbidity, conductivity and salinity. Survey gear is a 750’
monofilament gillnet comprised of five 150-foot panels of 1.0, 1.25, 1.5, 1.75, and 2.0 inch bar meshes.
Samples are taken by ‘striking’ the net; where the net is set either parallel to the shore (or reef) or set in a
crescent-shape. The vessel is then maneuvered both inside and outside of the net in gradually tightening
circles a minimum of three times to force fish into the net. All captured SST are enumerated and a
maximum of 30 randomly selected trout per mesh panel are collected for length measurements, gender
determination, and maturity information. When more than 30 SST are captured per mesh panel, catch-at-
size is derived as the product of total catch and p; proportional subsample at size, i.e. Y p; = 1.

For ageing/modeling purposes, FI gillnet catches are indexed by net ‘strike’ z, mesh panel g, length
interval [, age a, year y, and two-month period s (or ‘season’ e.g., January-February=season 1, March-
April=season 2). Full index descriptions are presented (Table 4).

The trammel net and beach seine surveys are used only as sources of length-at-age data in this assessment
(see Age, Growth) and not detailed further. Specific details of these surveys can be found in LDWF
(2002).

2.2 Fishery Dependent

For ageing/modeling purposes, fishery catches are indexed by fishery sector (or fleet) f, catch-type t
(only the recreational sector), length interval [, age a, year y, and two-month period s (or ‘season’ e.g.,
January-February=season 1, March-April=season 2). Full index descriptions are presented (Table 5).
Catches reported in fork length (FL) are converted to TL as 1.0008XFL + 0.6306 (personal
communication from Joe O’Hop, Florida Fish and Wildlife Research Institute, July 2010).

Recreational

Recreational SST catches (1981-2009) are derived from MRFSS as: 1) fish caught and available for
inspection (Type A catch), 2) fish caught and not released alive but not available for inspection (Type B1
catch), and 3) fish caught and released alive (Type B2 catch). Harvest (Type A+B1 catch) and live
releases (Type B2 catch), i.e. recreational ‘catch-types’, are derived in two-month periods described
above. Live releases are further delineated as legal or sublegal with MRFSS catch disposition codes.
However, from 1987-1990 catch disposition was not coded in a way that allowed separation of LA Type
B2 SST catch as legal or sublegal. Therefore, sublegal discards for these years, are estimated as the
product of Type B2 catch in each year and season and the corresponding 1991 proportion of sublegals, i.e.

C1991recsublegalbz Legal discards (1987-1990) are taken by difference.

C1991,rec,B2

Size composition of Type A+B1 catch is derived from MRFSS in linch TL intervals for each year and
season; size composition of legal Type B2 catch is assumed equivalent. Size composition of sublegal
Type B2 catch for each year and season, which isn’t directly available from the fishery (see Research and
Data Needs), is estimated by first assuming all sublegal discards as < 12 inches. Some catch, however, is
in fact legal sized, but coded as sublegal due to catches greater than the 25 fish creel limit. These catches
(~8% of LA angler trips per year, 1987-2009; LDWF/MRFSS unpublished data) occur infrequently and
are thus considered negligible. Size composition of SST catches < 12 inches pooled from the 1.0 and
1.25 inch mesh panels of the LDWF FI marine gillnet survey in each year and two-month period are used
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as proxies of sublegal Type B2 size composition. The 1988 sublegal Type B2 size compositions are then
used as surrogates of the 1987 sublegal size compositions (i.e., when the 1.25 inch mesh panel was not
part of the gillnet survey). Recreational catch-at-size for each catch-type, year, and season is then taken as
the product of the recreational size compositions pj¢ysrec and corresponding catches Ctygrec (Tables 6,
7, 8).

Commercial

Annual commercial SST landings (in pounds) are taken from NMFS statistical records (1981-1998) and
the LDWEF trip ticket program (1999-2009). For aging purposes, annual commercial landings are
allocated into two-month periods by applying seasonal catch compositions as:

Hys,comm Ps,comm Hy,comm [1]

where Hy, comm is annual commercial landings (in pounds) and pg comm are seasonal catch distributions
(i.e., X5 Ps,comm = 1) of each commercial gear era (Table 9): a net ( pre-March 1 1997) and rod and reel

era (March 1% 1997-present). For each gear era, available monthly landings records are pooled (the net era
[1990-1996; NMFS 2010] and rod and reel era [1999-2009; LDWF unpublished data]).

Size composition of commercial catches in each year and season are derived from LDWF sampling effort
(pre-1997) and MRFSS (1997-present). The pre-1997 size distributions are only available annually for a
limited number of years (1986 and 1990-1992) during which time the commercial sector operated under
different MLLs. Therefore, the 1990-1992 data are pooled to describe the size composition of commercial
catches from 1987-March 1% 1997 (i.e., primarily a net fishery with a 14 inch MLL) and the 1986 data is
used to describe the 1981-1986 commercial size compositions (i.e., primarily a net fishery with 10 and 12
inch MLLs; Table 10). Seasonal size distributions of commercial catches are not available pre-1997;
therefore, equivalent size composition is assumed for each two-month period. For years following the
commercial net ban (i.e., March 1% 1997-present; only rod and reel harvest allowed with a 14 inch MLL),
size composition of commercial catches are taken from MRFSS (i.e., assuming equivalent vulnerability to
rod and reel gear for both fisheries, but selecting only those sizes >14 inches).

Commercial catch-at-size in each year and season (Table 11) is computed as:

Clys,comm = plys,commHys,comm/Wl [2]

where piys comm 18 the size composition of commercial catch in 1 inch TL intervals for each year and
season, Hyg comm i1s commercial landings (in whole weight) for each year and season, and W; is mean

weight-at-length computed with the female weight-length relationship (equation [7]) at the midpoint of
each 1 inch TL interval.

2.3 Ages
Collection

Spotted seatrout ages in this assessment are derived from otoliths collected from LDWF sampling effort.
Fishery independent efforts (1994-2001) include the experimental marine gillnet, trammel net, and beach
seine surveys, in addition to rod and reel captures (see Growth). Fishery dependent sampling efforts
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(2002-present) are allocated across CSAs proportional to estimated fishing effort (LDWF/MRFSS
unpublished data).

Processing

Spotted seatrout otoliths are processed at the LDWF Marine (pre-2002) and Fish Assessment Laboratories
(2002-present). Otoliths are embedded in an epoxy resin before sectioning with wafering saws; to ensure
transverse cuts through the centers, otolith cores are marked prior to embedding. Opaque zone counts (i.e.
via marginal increment analysis, opaque zone=annulus; Nieland ef al. 2002) and corresponding margin
codes (i.e., used to delineate the presence/absence of annuli on sectioned otolith edges) are determined by
two independent readers of the otolith sections. Sections are reviewed with reassignment of annuli and
margin codes when disagreement between readers occurs. When disagreement persists and results in
differing cohort assignments, that sample is excluded from further analysis.

Estimation

Following methods of Nieland et al. (2002), biological ages of SST (in days) are assigned via date of
capture, annuli counts, and an assumed July1* hatching date as:

Age (d) = —182 + (annulus countx365) + [(month — 1)x30] + day [3]

where month is the ordinal of the month of capture (1-12), day is the ordinal of the day of the month of
capture (1-31), and —182 is the daily reduction in age corresponding with a July 1* birthdate. Biological

. . Age (d S ce .
age in years is then %. Due to temporal variation in annulus deposition (i.e., September-April; LDWF

unpublished data), biological ages are adjusted based on time of capture coupled with the
presence/absence of an annulus on the otolith margin. For example: 1) biological ages of January-April
captures without evidence of annulus formation on the otolith margin are advanced by one year; those
with evidence of annulus formation are not adjusted, 2) ages of May-August captures are not adjusted,
and 3) ages of September-December captures with evidence of annulus formation are reduced by one
year; those without evidence of annulus formation are not adjusted.

3. Life History Information

3.1 Growth

In the previous assessment, female growth was described using von Bertalanffy parameters estimated
from mean back-calculated lengths-at-age (< age-5; Wieting 1989). In this assessment, a female von
Bertalanffy growth function (VBGF; Bertalanffy 1938) is developed using observed lengths-at-age (<
age-8) derived from LDWF fishery-independent sampling efforts. These data were primarily collected
from marine gillnet, beach seine, and rod and reel captures (1994-2001); sample sizes from each CSA and
gear are presented (Table 12).

To accurately represent the curvature of the VBGF for younger ages, SST < 200mm captured from the
LDWEF FI beach seine survey (1994-2001) are also included in model estimation. These individuals,
however, were not directly aged nor gender determined. Because sex ratio at length for individuals

< 200mm is assumed as 50: 50 (see Sex Ratio), all individuals are included in model estimation.
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Biological ages (in days) are then assigned based on time of capture relative to an assumed July 1*
hatching date as:

Age (d) = —182 + [(month — 1)x30] + day [4]

where month is the ordinal of the month of capture (1-12), day is the ordinal of the day of the month of
capture (1-31), and —182 is the daily reduction in age corresponding with a July 1* hatching date. To
assign individuals to their appropriate age-class, an admittedly adhoc function is used to identify
‘overwintering’ juveniles < 200mm as:

TL = 1.0xAge(d) + 120 [5]

where TL is total length in mm and Age(d) is estimated from equation [4]. Ages of those individuals

above this reference line (illustrated in Figure 5) are then adjusted by +365 days; ages below the line are
Age (d)

not adjusted. Biological age in years is then py

The von Bertalanffy growth function is configured as:
Li = Lo, (1 — e KE-10)) 6]

where L; is mean TL at age in mm and years, L, is the asymptotic average maximum TL, K is the rate
at which length approaches L, and t; is the theoretical age in years when TL = 0. The model was fit to
the data using the Statistical Analysis System (SAS) nonlinear approximation procedure (PROC NLIN;
SAS 1994) weighted by the inverse of the sample size in each age interval. Parameter estimates, sample
sizes, observed lengths-at-age, and the resulting growth trajectory are presented (Table 12; Figure 6).

3.2 Condition

Weight-length regressions for LA SST were developed by Wieting (1989). For purposes of this
assessment, only the female-specific model is used with weight-at-length calculated as:

W =1.17x10">TL?%7 [7]
where W is weight in grams and TL is total length in mm.
3.3 Sex Ratio

The ratio of female to male catch is estimated with a logistic function using gender information collected
during the LDWF FI gillnet survey (1988-2009). Earlier observations (1986-1987) are excluded from
model estimation due to inconsistencies with mesh sizes (the catch-at-size) in later years.

The function is configured as:

1
Prem,1 = [1+e[r(l‘150)]] [8]

where prepm,; is the estimated proportion of females in 1 inch TL intervals, 7 is the rate of change, and 5
is the inflection point corresponding with pse; = 50%. The minimum sex ratio at length is assumed

as 50: 50. The model was fit to the data using the SAS nonlinear approximation procedure (PROC NLIN;
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SAS 1994) weighted by the sample size n; in each 1 inch TL interval. Length intervals are excluded from
model estimation when n; < 5. Parameter estimates, sample sizes, the observed proportion of females (to
males) in 1 inch TL intervals, and the resulting pfep,; vector calculated at the midpoint of each 1 inch TL

interval are presented (Table 13).

3.4 Maturity

Spotted seatrout in LA exhibit a protracted spawning season, with spawning primarily occurring across a
six-month period from April through September. Gonadosomatic indices developed from spotted seatrout
captured from Barataria Bay, LA (Hein and Shepard 1980; Nieland et al. 2002) indicate bimodal
spawning peaks in May and again in July or August. For this assessment, the midpoint of the spawning
period (July 1*) is assumed as the annual peak.

Female maturity-at-length is estimated with a logistic function using gonadal condition information
collected during the LDWF FI gillnet survey (1997-2009). Earlier years of this survey are not used in
model estimation due to a lack of data-coding to consistently separate mature fish from immature fish.
For each sample, gender and gonadal condition are identified through macroscopic examination of gonads
for up to 30 spotted seatrout per gillnet mesh panel.

The function is configured as:

1
Pmatl = [k Go] L]

where ppq¢, 18 the estimated proportion of sexual mature female spotted seatrout in 1 inch TL intervals, k
is the rate of change, and l5 is the inflection point corresponding with the TL where py,4.; = 50%. The
model was fit to the data using the SAS nonlinear approximation procedure (PROC NLIN; SAS 1994).
Length intervals were excluded from model estimation when n; < 5.

The probability of female maturity-at-age pmq¢ o is calculated by first estimating [, from the female
VBGF (see Growth) at the assumed July 1* spawning date. With these lengths, pyq¢q is calculated from
equation [9]. Parameter estimates, sample sizes, observed proportion mature (females), and the resulting
DPmae Vectors are presented (Table 14).

3.5 Fecundity

Spotted seatrout are serial spawners where annual fecundity is seasonally indeterminate. To realistically
estimate annual fecundity, the number of eggs spawned per batch and the number of batches spawned per
season must be known (Hunter and Leong 1981, Conover 1985).

Numerous studies have reported on SST fecundity (those reviewed in GSMFC 2001; Nieland ef al. 2002).
Difficulties in estimating fecundity of a heterochronal spawner are evident from these results. Nieland et
al. (2002) point out that comparison of fecundity estimates from these studies are confounded by either
incompatible methodologies or the use of a combination of methods and recommend the hydrated oocyte
method of Hunter and Macewicz (1985) as the most dependable method of estimating sciaenid batch
fecundity.
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Nonetheless, consistent estimates of batch fecundity and spawning frequency are currently not available
for the LA SST stock (Wieting 1989; Nieland et al. 2002; see Research and Data Needs); therefore,
spawning stock biomass (SSB) is used as a proxy in this assessment. This may introduce bias if fecundity
does not scale linearly with body weight (Rothschild and Fogarty 1989).

3.6 Natural Mortality

In previous assessment, the natural mortality rate was assumed constant across ages (M = 0.3 year™!;

Blanchet ef al. 1997). However, an allometric relationship between natural mortality and fish size has
been demonstrated (Lorenzen 1996, 2000). In this assessment, an equivalent constant M is assumed, but
is allowed to vary with weight-at-age W, to calculate a declining natural mortality rate with age. . This
value of M is consistent with a stock where approximately 1.5% of the stock remains alive to 10 years of
age (Hewitt and Hoenig 2005). Following SEDAR 12 (SEDAR 2006), the estimate is rescaled where the
average mortality rate over ages vulnerable to the fishery is equivalent to the constant rate over ages as:
nL(a)
Tam®* L(@)

where M is a constant natural mortality rate over exploitable ages a, a4, is the oldest age-class, a, is

M,=M [10]

the first fully-exploited age-class, and n is the number of exploitable ages. The Lorenzen curve as a
function of age is calculated from:

L(a) — Wa—0.288
where -0.288 is the allometric exponent estimated for natural ecosystems (Lorenzen 1996) and W, is

weight-at-age. . For modeling purposes, M, > age-6 are averaged into a plus group weighted by
expected annual abundance (Table 15).

3.7 Discard Mortality

Reported SST discard mortality estimates for the GOM are highly variable (~5 — 95%; Murphy et al.
1995; Stunz and McKee 2006; James et al. 2007; personal communication from Glenn Thomas, LDWF,
July 2011). Results of these studies suggest the magnitude of post-release mortality as dependent on a
number of factors including water quality, bait/hook type, anatomical hooking location, and angler skill-
level. However, landings are not directly separable into such components (see Research and Data Needs).
Therefore, discard mortality is assumed constant in this assessment (d = 10%). This rate is consistent
with the overall rod-and-reel release mortality rates from the previously mentioned studies, i.e. 5,11, 10
and 14%, respectively. Stock losses due to discard mortalities are incorporated into recreational fishing
mortality estimates (see Fishery Catch at Age).

4. Catch at Age

4.1 Age Composition

Age-length-keys (ALKs; Ricker 1975) are used to estimate age composition of catches (fishery and
survey) in each year and two-month period. Beginning in 2002, ALKs are developed from samples
directly of the fishery; for earlier years, from the female VBGF (see Growth). Samples reported in fork
length (FL) are converted to TL as 1.0008XFL + 0.6306 (personal communication from Joe O’Hop,
Florida Fish and Wildlife Research Institute, July 2010).
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1981-2001 Probabilities of age given length in each season are computed as:

_ _ Pla)s
PGalD; = 57 G 1]
where the probability of length given age in each season is estimated from a normal probability density
as:

Pla);s = R e

1
— ex
OasV2m fl—d p 202

where length bins are 1 inch TL intervals with midpoint [, maximum [ + d, and minimum [ — d lengths.
Mean length-at-age in each season [, is estimated from the female VBGF (see Growth). Variance in
length-at-age is approximated as o2, = l,5CV;, where the coefficient of variation in length-at-age CV; is
assumed constant (in this case 0.05). Growth during each season is approximated by calculating each
P(l|a)¢ matrix with the midpoint of each two month period relative to July 1*. For example, July-August
l,s is computed with [(a + [1/6%0.5]); for September-October I(a + 0.25). Thus, six seasonal P(a|l)s
matrices are developed to assign ages to female SST catches from 1981-2001 (Table 16), and also for
instances discussed below where Y, 1145 < 5 .

2002-2009 Probabilities of age given length for each year and season are computed as:

P(all)ys = 2 [12]

2a Niays

where 1,4y, is female sample-size in each length/age bin in each year and season. Thus, forty P(a|l),
matrices are computed to assign ages to female catches in each year and two-month period (Table 17).
When Y., 4y < 5, the P(a|l) for that 1 inch TL interval is estimated with equation [11].

4.2 Fishery Catch at Age

Female catch-at-length/age for each fishery sector, catch-type, year, and two-month period is computed
as:

Cfem,laftys - pfem,lclftysp(all)ys [13]

where prepm,; is taken from equation [8] at the midpoint of each 1 inch TL interval, Cjfy is the catch-at-
size of each fishery sector, catch-type, year, and season, and P(a|l), are the corresponding probabilities

of age given length. The fem subscript is excluded in further notation. Female catch-at-age for each
fishery sector, catch-type, year, and season Cqfyys is then taken as X Ciqrrys-

Catches in biological years (i.e., July 1°-June 30"™) are adjusted to conform to the calendar (management)
year, where July 1% hatches become calendar age-1 on January 1% and remain calendar age-1 until the
following January 1* when they become calendar age-2 (and continued for all ages). The now calendar
age-0 catch (i.e., the July-December biological age-0 catch) is excluded from further analysis. Female
calendar catch-at-age for each fleet, catch-type, and year Cqsyy is then taken as X Cqrrys (Tables 18, 19,
20).
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If all biological age-0 catch is excluded, a significant proportion of landings are ignored. Additionally,
most SST reach maturity before their first biological birthdate (see Maturity). Reallocation from
biological to calendar age thus allows, the use of female W, on July 1* as spawning stock weights and the
capability of the stock-recruitment relationship in ASAP2 (Beverton and Holt) between SSB in year and
recruitment of now calendar age-1s in year + 1 (personal communication from Chris Legault, Northeast
Fisheries Science Center, September 2010). Calendar ages are implied in further documentation.

Discards at Age

Discard mortalities are combined into recreational catches as described below. Discards from the
commercial sector are thought to be insignificant relative to the recreational fishery and are not
considered further.

The total recreational catch (removals)-at-age (i.e., Type A and B1 harvest, and Type B2 mortalities;
Table 21) is calculated as:

Cay,rectotal = Cay,rec,harvest + dCay,rec,BZlegal + dCay,rec,BZsublegal [14]

where Cyy rec harvest 1S the annual Type A and B1 catch-at-age, Cqy rec p2iegal @0d Cay recB2sublegal aT€
the legal and sublegal annual Type B2 catch-at-age; d is a constant discard mortality rate assumed as
10% (see Discard Mortality). Total catch-at-age (2 s Cq5y ) is presented (Figure 7).

5. Weights at Age

5.1 Catch Weights

Harvest at length/age (as whole weight) for each fishery sector, catch-type, year, and two-month period is
computed as:

Hlaftys = Claftysz [15]

where Cyq ¢y is taken from equation [13] and W; is computed with equation [7] at the midpoint of each 1
inch TL interval. Annual female harvest-at-age (as weight) for each fishery sector H,y ¢ is then taken as

212t 2s Higprys. Annual commercial female harvest Hy, comqy, is then X Hqy comm (Table 18).
Discard mortalities are integrated into the recreational harvest-at-age (as whole weight) as:

Hay,rectotal = Hay,rec,harvest + dHay,rec,BZlegal + dHay,rec,BZsublegal [16]

where Hgy rec harvest 18 annual Type A and B1 catch-at-age (as weight), Hyy rec p2iegar and
Hay rec,B2sublegar are legal and sublegal annual Type B2 catch-at-age (as weight); d is a constant discard

mortality rate assumed as 10% (see Discard Mortality). Total annual recreational female harvest
Hy rectotar s then taken as Xq Hgy rectotar (Tables 19, 20, 21).

Annual harvest-at-age (as whole weight) is averaged as:



LA Spotted Seatrout Assessment-Page 17 of 95

T XiPiaysWi

ay lelays [17]

where pjqy5 is the total annual female harvest-size/age composition (X; pjqys = 1) taken as

22t XsPrem i P(all)yspifeys; Wy is computed with equation [7] at the mid-point of each 1 inch TL

2:Ii‘1:6 Waycay
Y6 Cay

the total catch-at-age (.5 Cqfy). Mean harvest-at-age (as weight) is summarized (Table 22).

interval. For modeling purposes, VT/ay > age-6 are averaged into plus groups as , where Cy, is

5.2 Stock and Spawning Stock Weights

Stock weight-at-age is computed by first estimating [, from the female VBGF on January 1%, i.e.
with [(a + 0.5). With these lengths, stock W, is computed from equation [7]. Those W, = age-6 are
averaged into a plus group weighted by expected relative abundance.

Spawning stock biomass (SSB) weight-at-age is computed by first estimating [, from the female VBGF
at the assumed July 1* spawning date, i.e. with [(a + 0). With these lengths, SSB W, is computed from
equation [7]. Those W, > age-6 are averaged into a plus-group weighted by expected annual abundance.

Stock and spawning stock weights at age are summarized (Table 22).

6. Abundance Indices

Abundance indices are developed separately for each mesh panel of the LDWF FI marine gillnet survey.
Only those CSAs and mesh panels with > 20% SST capture rates (on average as numbers) are included
in index development. Stations not sampled regularly through time and less frequent ‘cold-month’
samples (i.e., October-March) are also excluded. Catch per unit effort is defined as the number of female
SST caught in each mesh panel per net ‘strike’, i.e. CPUE, = Cfezﬂ. Abundance indices are not

developed for the 1.75 and 2.0 inch mesh panels (< 20% capture rates).
Female catch-at-length/age from each net ‘strike’, mesh panel, CSA, year, and season is computed as:

Cfem,lazgkys = pfem,lClzgkysP(all)ys [18]

where prem,; are the estimated proportions of females to males (equation [8]) at the midpoint of each 1
inch TL interval, Cy,4kys are catches in 1 inch TL intervals from each net ‘strike’, mesh panel, CSA, year,
and season, and P (a|l), are the corresponding probabilities of age given length computed from

equations [11 and 12]. The July-December biological age-0 catch is excluded (see Catch at Age); the fem
subscript also. Female catch in each net ‘strike’, mesh panel, CSA, year, and season is then taken
as X 2q Clazgkys-

A delta lognormal model approach (Lo ef al. 1992) is used to standardize catch-rates of each gillnet panel
in each year as:

Igy = cgypgy [19]

where ¢y, are estimated mean CPUE of positive catches in each mesh panel and year (assumed as a
lognormal distribution) and p,, are estimated mean probabilities of SST capture in each mesh panel and
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year (assumed as a binomial distribution).) The lognormal and binomial means and their standard errors
(SE) are estimated with generalized linear models (GLMs) as least squares means. The lognormal model
considers only samples in which SST were captured, i.e. In(CPUE) of successful net ‘strikes’only (or
those capturing SST). The binomial model considers all samples, i.e. the proportion of net ‘strikes’
capturing SST. Each index is then computed from equation [19] with variances calculated as:

v(1y) = V(ey)pj + 5V (py) + 2¢yp,Covic,p)  [20]
where Cov(c, p)~ p¢p [SE (cy)S E (py)] and p. , represents the correlation of ¢ and p among years.

Parameters considered in model inclusion were:

Factor Levels Value
Year 23 1986-2009
Month 6 April - September
Area 7 CSA-I to CSA-VII
Salinity Continuous | Statistical outliers removed
Temperature | Continuous | Statistical outliers removed

To determine the most appropriate models, factors and interactions were selected using forward and
backward stepwise selection and likelihood ratio tests. Parameterization of each model was conducted in
R (R Development Core Team 2008). Variance inflation factors (VIF) were examined for model
parameters, specifically between salinity (Sal) and temperature (Temp). Models were re-evaluated if
severe multicollinearity was detected, i.e. VIF >10. The percent of positive net ‘strikes’ were examined
for each CSA; only those CSAs with > 20% capture rates per mesh panel (on average) are considered in
model inclusion.

Resulting sub-models are as follows:

1.0 inch mesh panel: only CSAs 3-5 (1986-2009)

c~Year + Month + Sal + Area + SalxMonth + SalxArea [21]

p~Year + Month + Temp + Sal + Area + MonthxSal + YearxSal + TempXxArea

1.25 inch mesh panel: All CSAs (1988-2009)

c~Year + Month + Sal + Temp + Area + SalxMonth + SalxYear [22]

p~Year + Month + Temp + Sal + Area + MonthxSal + YearxSal + SalxArea

1.5 inch mesh panel: only CSAs 1-5 (1986-2009)

c~Year + Month + Sal + Temp + Area + SalxMonth + SalxYear + AreaxTemp [23]

p~Year + Month + Temp + Sal + Area + MonthxSal + YearxSal + SalxArea

Sub-models were estimated with the SAS GLIMMIX macro (glmm800MAOB.sas: Russ Wolfinger, SAS
Institute). Interactions including Year were modeled as random effects; other factors and interactions as
fixed effects. Nominal and standardized abundance indices, coefficients of variation (CVs) and
diagnostics of the lognormal sub-model are presented (Table 23; Figures 8, 9, 10).
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6.1 Survey Catch at Age

Female catch-at-age from each net ‘strike’, mesh panel, CSA, year, and season Cy,gkys is computed from
equation [18] and then Y; C4gkys- Female catch-at-age is then adjusted to the calendar year as described
for the fishery; the July-December biological age-0 catch is excluded. Female catch-at-age for each mesh
panel and year is taken as ., X X5 Cqzgkys, Where summation occurs only over those areas k included in

abundance index development. Age composition of female catch pgg4,, in each mesh panel and year is

then =29 (Table 24; Figure 11).

A .
X1 Cigy

7. Assessment Model

The dynamics of the LA spotted seatrout stock are described with a statistical catch-at-age model (Age
Structured Assessment Program [ASAP2]; NOAA Fisheries Toolbox http://nft.nefsc.noaa.gov). Data
requirements are observed catch-at-age, an index of abundance, and an estimate of natural mortality. The

model forward computes population size by maximum likelihood to (in our case) observed fleet-specific
catch-at-age Cgyy, fishery-independent (FI) gear-specific abundance indices Iy, FI survey age
compositions pggy, and a declining natural mortality rate M, with age. Fishing mortality is estimated as
age, year, and fleet-specific components. Selectivities are estimated for each fishery regulation era and
mesh panel of the FI gillnet survey.

7.1 Model Configuration / Estimation

For purposes of this assessment, the model is configured with annual time-steps (1981-2013) and a

calendar year time-frame.

Mortality

Fishing mortality is assumed separable by age a, year y, and fishery f as:
Fays = vopFmulty,r [13]

where v, are age and fishery-specific selectivities and Fmult,; are annual fishery-specific apical

fishing mortality rates. Apical fishing mortalities are estimated in the initial year and as deviations from

the initial estimates in subsequent years.

Fishery-specific selectivities are modeled with double logistic functions as:

var = (—=warm;) (1~ =) [14]

Total mortality for each age and year is estimated from the age-specific natural mortality rate M, and the

estimated fishing mortalities as:

Zay :Ma+ZfFayf [15]
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For reporting purposes, annual fishing mortalities are averaged by weighting by population numbers at

age as:

_ ZaFayNay
Fy = —ZaNay [16]

Abundance

Abundance in the initial year of the time series and recruitment in subsequent years are estimated and
used to forward calculate the remaining numbers at age from the age and year-specific total mortality

rates as:

Nay: a—l,y—le_Za_l’y_1 [17]

Numbers in the plus group A are calculated from:

Nyy = NA_l,y_le_ZA—l,y—l + NA,y_le_ZA,t—l [18]

Stock Recruitment

Expected recruitment is calculated from the Beverton-Holt stock recruitment relationship,

reparameterized by Mace and Doonan (1988), with annual lognormal deviations as:

~ _ aSSBy Syt1
Ryr1 = g, €7 [19]

- 57-1

_ SSBo(l—T)
- 57-1

and

where SSB,, is unexploited female spawning stock biomass, SPR, is unexploited spawning stock biomass

per recruit, T is steepness, and e%¥+1 are annual lognormal recruitment deviations..
Spawning Stock
Female spawning stock biomass in each year is calculated from:

SSBy = Z1i4=1 NayWSSB,a pmat,ae_zay(O'S) [20]

where Wgp 4 are female spawning stock biomass weights-at-age, Pt q 1s the proportion of mature

females-at-age, and —Z,,,(0.5) is the proportion of total mortality occurring prior to spawning on July 1%,

Catch

Expected fishery catches are estimated from the Baranov catch equation as:
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. (1-e%ay)

Cayf = NayFayf Zay [21]

éayf
YaCays

Expected age composition of fishery catches are then calculated from . Expected fishery yields are
computed as Y., éay £ I/I_/ay 7» where I/T/'ayf are observed mean catch weights.

Catch-rates

Expected survey catch-rates are computed from:

iay = qza Nay(l - e—Zay(O.S))va [22]

where v, are survey selectivities, g are the estimated catchability coefficients, and —Zg,,(0.5) is the
proportion of the total mortality occurring prior to the time of the survey (July 1* midpoint). Survey
selectivities are modeled with double logistic functions (equation [14]). Expected survey age composition

Iay
Ya Iay.

is then calculated as

Parameter Estimation

The number of parameters estimated is dependent on the length of the time-series and whether
selectivities and/or catchabilities are allowed to vary with time. In this assessment, 130 parameters are
estimated:

1. 32 selectivity parameters (4 parameters per survey or fishery regulation era: 2 recreational eras, 3
commercial eras, and 3 indices of abundance)

58 fishing mortality rate multipliers (1981-2009 X 2 fleets)

29 recruitment deviations (1981-2009)

5 initial year population abundances (1981; age-2 through 6+)

3 catchability coefficients (3 indices of abundance)

AR

2 stock-recruitment parameters (virgin stock size and steepness)

The model is fit to the data by minimizing the objective function:
—ln(L) = Zi Ai(—ln LL) + Z](—ln L]) [35]

where - In(L) is the entire negative log-likelihood , InL; are log-likelihoods of lognormal estimations, A;
are user-defined weights applied to lognormal estimations, and InL; are log-likelihoods of multinomial

estimations.

Log-likelihoods with assumed lognormal error are derived as:

In(obs;)—In(pred;)]?
o2

—In(Ly) = 0.5In(21) + ¥; In(obsy) + In(c) + 0.5 %, [36]
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where obs; and pred; are observed and predicted values; standard deviations o are user-defined CVs as
\In(CV? + 1). Lognormal constants are included in model estimation.

Log-likelihoods with assumed multinomial error are derived as:
—In(L;) = —In(ESSD + XLy In(R;) — ESS Ty pi In(p:)  [37]

where p, and p, are observed and predicted age composition; user-defined effective sample-sizes ESS
are used to create the expected numbers 7, in each age bin ( p,ESS). Multinomial constants are included
in model estimation.

7.2 Assumptions / Inputs

Model assumptions include: 1) the unit stock is adequately defined and closed to migration, 2)
observations are unbiased, 3) errors are independent and their structures are adequately specified, 3)
fishery and survey vulnerabilities are dome-shaped, 4) abundance indices are proportional to absolute
abundance, and 5) natural morality, maturity, growth (only pre-2002) and sex ratio at size/age do not vary
significantly with time. Lognormal error is assumed for catches, abundance indices, the stock-recruitment
relationship and parameters, apical fishing mortality, selectivity parameters, abundance, and catchability.
Multinomial error is assumed for age compositions.

Model inputs previously discussed include: 1) fleet-specific catch-at-age Cyfy (also Hyy, and W, Fy)»2)
gear-specific catch-rates Iy, (and their age composition pggy), and 3) natural mortality M, maturity
Pmat,a» and per capita weights-at-age W,. Additional inputs include: 4) observation/estimation errors as

CVs, 5) initial guesses, 6) emphasis factors of lognormal estimations (1), 7) effective sample-sizes of
multinomial estimations (ESS) and 8) likelihood estimation precedence (‘phase’ in ASAP2).

A base model is defined with: 1) mean M,, from Table 15, 2) constant q4,,, and 3) equal weighting of all

likelihood components (all As as 1; all ESSs as 200). Scaling parameters are estimated in early phases,
deviation parameters in later phases.

Observation error of recreational catches (only Type A+B1) are taken from MRFSS as proportional

PSE . . .
standard errors (PSEs) and converted to CVs as m oy . Observation error of commercial landings are not

available and are therefore assumed (CVs=0.2). Abundance index variances are derived from equation
[20] and converted to CVs as .,/ V(Iy)/ly (Table 23).

7.3 Results

It is important to note there were severe winters in 1983, 1984, and 1989, where extensive fish-kills were
observed in LA coastal marshes. The implication of these events on assessment results (or any episodic
event resulting in mortalities) is how the population dynamics model (in our case ASAP2) accounts for
stock losses. Without additional parameters to explain such events, ASAP2 assigns losses not due to
constant M, as fishing mortality (see Research and Data Needs).

Model fit
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Objective function components, emphasis factors, and likelihood values are summarized (Table 25).

The base model provides an overall reasonable fit to the data. Predicted catches match the data well, with
no strong pattern in residuals (Table 26, Figure 12). In recent years, however, expected recreational
catches are downwardly biased. Predicted survey catch-rates provide reasonable fits to the data (Table 26,
Figure 13), but fail to fit all extremes. Expected catch-rates in recent years also indicate bias (upwardly,
opposite of fishery catch) suggesting a contradiction between data sources (fishery catch vs. FI catch-
rates; see Diagnostics). Predicted age compositions provide good fits to the data (Figures 14, 15).

Parameter Estimates

Estimates not summarized below are presented in Table 27.

Vulnerability

Fleet and survey selectivities are presented (Table 28, Figure 16). Commercial estimates (1987-1996 and
1997-2009) indicate full-vulnerability to the fishery at age-3; for earlier years (1981-1986) at age-2.
Recreational and survey estimates indicate full-vulnerability to the fishery at age-2.

Abundance, Spawning Stock, and Recruitment

Abundance has varied considerably over the time-series, while lacking an overall trend (Table 29, Figure
17). Estimates were generally lower during the 1980s, relatively stable in the 1990s, and generally
increasing during the earlier 2000s. In each decade, total abundance maxima (in counts of individuals)
were observed in 1987 (18x10°), 1999 (21x10°), and the highest on record in 2006 (24x10°).
Estimates of age-1 recruitment follow comparable trends with peaks occurring in the same years as total
abundance (13%x10°,14x10°, and 17x10°, respectively). Trends in spawning stock biomass are similar,
but generally lag recruitment peaks by a year (Figure 18). No relationship is observed between SSB and
subsequent age-1 recruitment.

Fishing Mortality

Fleet-specific fishing mortalities also have varied considerably over the time-series (Table 30, Figure 19).
Commercial estimates (Fy,,) generally increased during the 1980s to a maximum in 1989 (0.23 year 1)
and declined to near zero by 1998. Recreational estimates (Fy..) varied from 0.32 to 0.75 year ™! during
the 1980s, 0.30 to 0.69 year ™! during the 1990s, and 0.57 to 1.20 year ™! in the most recent decade.

1. see Diagnostics below), the highest

With the exception of the terminal year estimate (1.20 year™
recreational F.,. was observed in 2001 (0.94 year~1). Increases in observed recreational directed effort

in the past decade are consistent with estimates of fishing mortality (Figure 19b).

Stock-Recruitment

Virgin spawning stock biomass was estimated as 6.73X107 pounds. Steepness, however, was estimated
as 1.0 (i.e., constant R,) indicating an inability to estimate an appropriate slope for the Beverton-Holt

relationship and precludes reliable estimation of MSY related reference points.
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7.4 Diagnostics

Parameter Uncertainty

Asymptotic standard errors are summarized (Table 27; Figure 20).

Sensitivity Analyses

A series of model runs conducted to determine the influence of leading model assumptions against the
base model estimates are presented (Figure 21). These include:

increased likelihood of fishery catches (Asx5),
increased likelihood of survey catch-rates (AsXx5)

M, scaled to lower M,,
comparison with virtual population analysis (VPA/ADAPT; NOAA Fisheries Toolbox
http://nft.nefsc.noaa.gov).

1
2.
3. M, scaled to upper M,,
4
5

The VPA/ADAPT run was conducted using base model inputs. The model was configured with:

1. the classic method of calculating fully-recruited F in the terminal year

2. fishing mortality of the plus-group in the terminal year derived as the product of F and input
partial recruitment

3. the Heinke method of calculating fishing mortality at the oldest true age

4. F-ratio (F plus group/F oldest true age ) = 0.67

Specific details of model configuration can be found in the technical documentation (VPA/ADAPT;
NOAA Fisheries Toolbox).

All sensitivity runs produced similar trends as the base model. Increasing the likelihood (1) of fishery
catches produced SSB estimates considerably greater in earlier years of the time-series than the base
model. Conversely, the VPA/ADAPT run produced SSB estimates considerably lower in earlier years of
the time-series.

Retrospective Analyses

Direction and magnitude of error associated with terminal year estimates is demonstrated by sequentially
truncating the time-series by a year (only 2009-2005). Results are summarized in Figure 22. Retrospective
estimates of recruitment and SSB indicate negative bias, where terminal estimates are consistently less
than the corresponding base model estimate. Retrospective fishing mortality rate estimates indicate
positive bias. These biases are consistent with the lack of complete cohort information in recent years.

Direction and magnitude of error of the 2008 retrospective and base model runs (only SSB and F) are
summarized in Table 31, including bias-approximated estimates (e.g., Fy - [Fyx F errory,_1], where the

error term is the relative difference of the base run and 2008 retrospective).
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8. Biological Reference Points

Overfishing and overfished limits should be defined for exploitable stocks. The implication is that when
biomass falls below a specified limit, there is an unacceptable risk that recruitment will be reduced to
undesirable levels. Management actions are needed to avoid approaching this limit and to recover the
stock if biomass falls below the limit.

8.1 Spawning Potential Ratio

An examination of Figure 23 indicates no observed decline in recruitment over a range of spawning stock
biomass. However, an option for a precautionary limit might be imposed by requiring that spawning stock
biomass not fall below the lowest observed level. This would be equivalent to maintaining the stock
above a limit spawning potential ratio (SPR; Goodyear, 1993). The method for calculating SPR;jp,;¢ 1S
presented below.

Since there are no observed declines in recruitment with decreasing biomass, it is assumed that
equilibrium recruitment R (under current biomass) is the average recruitment, 1981-2009. This is the
horizontal line in Figure 22. When the stock is in equilibrium, equation [28] can be solved, excluding the
year index, for any given exploitation rate (in this case equilibriumF) as:

SSB | = _
TlF =Z11'4=1 Napmat,a Wye Za(0.5) [38]

where total mortality at age Z, is computed as M, + v, Fmult; vulnerability at age v, is taken by
rescaling the current F, estimate (i.e., geometric mean 2006-2008) to the maximum. Equilibrium
abundance-at-age is estimated as N, = RS,, where age-specific survivorship is calculated recursively
from S, = S,_1e %a, S; = 1. Equilibrium fishing mortality is averaged as Y. F;Ny/ ¢ Ng

If the biomass limit is chosen as the lowest SSB observed, then the recruits per SSB that is equivalent to
the biomass limit (R/SSB)jm;¢) is the slope of the diagonal line from the origin that intersects equilibrium
recruitment R at SSBy;;¢. This is the left-most diagonal line in Figure 23. Unfished recruits per SSB
(R/SSByngisn) is taken from equation [38] when Fmult = 0.

The equilibrium SPR corresponding with the spawning stock biomass limit is:

R/SSBunfish

SPRyimic =
Limit R/SSBiimit

[39]

and is estimated to be 8.1%. This is equivalent to specifying SSByjm;¢ as the lowest spawning stock
biomass in which the stock has recovered. Additionally, equations [38, 39] are solved for equilibrium F
that corresponds with the SPRy;p;¢ and a SPRyqyge¢ discussed below.

8.2 Overfishing, Overfished, and Target Definitions

The existing LA SST data does not allow reliable estimates of MSY (see Results). Therefore, we have
defined limits based upon the history of the fishery as described above, i.e. a 5.0x10° pound SSBj;m¢
and an 8.1% SPR;jmi: (Table 32). The average fishing mortality rate that is equivalent to these limits
Flimiz is estimated as 0.71 year™1.

Targets of fishing, (i.e., SSB, SPR, F, and yield) should not be so close to the limits that the limits are
exceeded by random variability of the environment. Therefore, we define a biomass target SSByqrger as
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the median SSB in which the stock has demonstrated sustainability (in this case, 6.4x10° pounds). This
biomass is achieved when there is a equilibrium SPR;4;-ger 0f 10% and Ftarget of 0.61 year~! (Table
33). R/SSBtarget is the slope of the middle diagonal line in Figure 23. The slope of the rightmost

diagonal line in Figure 23 represents the maximum R/SSB observed (SSB = 6.4x10° pounds, SPR =
14%).

This reference point system is intended to stabilize the spawning potential of the stock at or above the
median levels in which sustainability has been demonstrated.

8.3 Stock Status

Retrospective analyses summarized in Figure 22 clearly indicate poorly-defined estimates in recent years;
therefore, retrospective bias-approximated estimates (only 2005-2009; see Table 31 and Diagnostics) are
used to determine status of the stock. Due to the magnitude of retrospective bias in terminal year
estimates, ‘current’ stock status is taken as the geometric mean of the 3 most recent bias-approximated
sub-terminal estimates (in this case 2006-2008).

The history of the LA spotted seatrout stock relative to the proposed biological reference points is
summarized in Figure 24. Fishing mortality rates exceeding Fj;;; indicate overfishing; stock biomasses
below SSB;imir indicate the overfished condition. As these limits are specified, the Louisiana spotted
seatrout stock has never been overfished, but did experience overfishing in 1986, 1989, 2001, 2003, 2004,
and 2006. Based on current status, spawning stock biomass is well above the SSByg-get, but exploitation

is exceeding the proposed target of fishing.

Current stock status estimated from each sensitivity run are also presented relative to the proposed
biological reference points (Figure 25).

9. Discussion

Due to improvements in methodology and data input in this assessment, results (including reference
points) are not directly comparable with earlier LA SST assessment. Spawning potential estimates in this
assessment (8-14%) are lower than the previously established conservation standard (18% SPR). Blanchet
et al. (1997) point out that “a conservation standard may change depending on improvements in
methodology or data that go into any assessment”.

Recent assessments of SST from Mississippi (6-13% SPR; Fulford and Hendon 2010) and North Carolina
(4-15% SPR; Jensen 2009), with similarly managed fisheries (i.e., creel limits =10 fish per day and
length limits <13 inches), are comparable with results of this assessment. In Florida, before a more

conservative management regime began in 1989, spawning potential estimates were also relatively low
(8-20%; Murphy et al. 2005).

In the most recent ‘preference’ survey of LA marine recreational anglers (Kelso et al. 1994), 79% of
spotted seatrout anglers preferred “current regulations”, 14% preferred catches of “more, smaller fish”,
and only 7% preferred catches of “fewer, larger fish”. The targets of fishing proposed in this assessment
(demonstrated as sustainable levels) are consistent with these results, in that the majority of anglers prefer
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the status quo, i.e., current regulation and the resulting magnitude of catch .However, if angler preference
changes towards more conservative management, i.e. more stringent regulations including the consequent
reduction in harvest, another target of fishing may be warranted.

10. Research and Data Needs

Assessment of regional or estuarine-specific spotted seatrout populations could differentiate exploitation
rates and stock status within the state. If fine-scale spatial distribution data become available that allow
for spatially-explicit assessment, results could be used to determine if regional management is an
effective alternative to a statewide management strategy.

Spotted seatrout in south-west LA from the Texas border to the Mermentau River are currently managed
with slightly different regulations than the remainder of the state. Again, if data become available that
allow for spatially-explicit assessment, results could be used to determine if current management has
altered exploitation/stock status in the south-west region and, if so, used as a framework for future
management.

Larger age composition samples of the catch are likely needed. Efforts to determine and collect an
adequate seasonal sample size should be a priority for future assessment.

Fishery-independent estimates are currently used as proxies of size composition of recreational sublegal
discards. Efforts should be made to characterize the size composition of sublegal discards either directly
from the recreational fishery or, perhaps more simply, from a fishery-independent rod and reel survey.

Existing LA estimates of batch fecundity and spawning frequency are conflicting. Additional estimates,
(statewide and regional) are needed.

Discard mortality is likely influenced by a number of factors (e.g., water quality, bait/hook type,
anatomical hooking location, fish size, and angler skill-level). The ability to delineate catches into such
categories (coupled with discard mortality estimates within each category) would allow a more accurate
representation of exploitation in future assessment.

An alternative population dynamics model incorporating parameters to describe episodic events (in this
case, winter fish-kills), rather than assigning all natural losses to a constant rate of M, could better
explain historic population trends in future assessment.

An updated survey of LA marine recreational fishers would allow objective determination of ‘current’
angler preference.

Factors influencing year-class strength and the survival of juvenile spotted seatrout to fishery recruitment
are not well understood. Investigation of these factors could elucidate causes of inter-annual variation in
abundance as well as the underlying stock-recruitment relationship of the LA SST stock.

The relationship between wetlands losses and the continuation of fishery production within Louisiana has
been discussed by numerous authors. Understanding this relationship as it applies to the LA SST stock
should be an ongoing priority.
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Fishery-dependent data alone are not sufficient to accurately assess stock status and trends in exploitation
and abundance. Consistent fishery-independent (and fishery-dependent) monitoring are integral
components to the assessment. Present monitoring programs should be assessed for adequacy with respect
to their ability to evaluate stock status and should be modified or enhanced to optimize their capabilities.

Efforts should specifically be made to assess changes in fixed station characteristics (of the FI marine
gillnet survey) over time. Results could then be used to test sensitivities of catch per unit effort to long
term changes in station characteristics and to minimize the influence of these changes on future
assessment.
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12. Tables

Table 1: Commercial spotted seatrout Cynoscion nebulosus landings of the Gulf of Mexico and South Atlantic
derived from NMFS statistical records and the LDWF trip ticket program. Units are millions of pounds.

Gulf of Mexico South Atlantic
Year/State | LA > MS AL FL FL GA SC NC
1950 0.67 058 006 006 303 | 146 0.03 0.03 048
1951 054 041 014 007 293 | 124 0.03 0.12 027
1952 057 048 1.26 010 327 | 149 0.02 0.09 064
1953 0.50 058 020 010 249 | 1.23 0.02 0.05 063
1954 041 064 014 006 222 | 123 0.02 0.03 066
1955 049 084 017 008 201|092 0.04 0.14 044
1956 0.57 083 021 000 202 | 107 0.01 022 039
1957 0.57 090 021 006 252|089 0.01 0.06 058
1958 060 1.16 028 005 293 | 076 0.00 0.02 018
1959 0.63 1.10 025 007 277 | 077 0.00 0.04 039
1960 042 128 012 004 276 | 089 0.00 0.05 017
1961 054 1.12 017 008 238 | 075 0.00 0.06 021
1962 0317 099 011 004 263 | 076 0.00 0.03 020
1963 038 1.19 008 005 257 | 080 0.01 005 023
1964 029 098 015 006 280 | 076 0.00 0.06 0.20
1965 040 1.18 0.15 005 337 | 068 0.01 0.04 018
1966 0.65 151 014 005 317 | 072 0.00 0.02 012
1967 062 152 017 009 264 | 060 0.01 0.00 012
1968 062 187 027 010 307 | 064 0.00 0.01 010
1969 072 117 022 010 242 | 0.68 0.00 0.01 019
1970 079 1.16 025 008 264 | 071 0.01 0.01 040
1971 112 149 039 0.14 196 | 049 0.02 0.02 0.34
1972 1.70 150 025 022 214 | 0.63 0.03 0.02 0.50
1973 253 197 037 035 223|067 0.03 0.01 0.61
1974 213 200 029 036 226 | 066 0.02 001 0.67
1975 190 1.81 026 0.10 217 | 0.54 0.03 0.02 0.63
1976 1.61 177 0.18 0.04 228 | 0.53 0.03 0.01 0.64
1977 1.08 135 0.15 0.02 193 | 049 0.02 0.00 0.32
1978 068 1.16 0.11 0.03 202 | 040 0.00 0.00 0.10
1979 0.80 1.03 011 007 209 | 048 0.00 0.00 0.11
1980 0.60 098 003 003 196 | 056 0.00 0.01 017
1981 059 065 001 003 197 | 074 0.00 0.00 011
1982 0.73 000 002 006 201|073 0.00 0.00 0.08
1983 1.34 0.00 0.05 0.06 187 | 048 0.01 0.00 0.17
1984 097 000 006 002 155 | 037 0.00 0.00 015
1985 116 0.00 0.05 0.00 1.13| 0.37 0.01 0.01 0.11
1986 198 0.00 0.04 000 1.26| 031 0.01 0.01 0.19
1987 1.80 0.00 0.06 0.00 1.34 | 032 0.01 000 0.32
1988 143 0.00 0.07 0.00 135|032 0.01 0.00 0.30
1989 149 0.00 0.08 0.01 099 | 036 0.01 0.00 0.45
1990 0.65 000 003 000 076 ]| 024 0.01 0.00 025
1991 122 0.00 0.03 0.00 0.82| 023 0.01 000 0.66
1992 097 000 003 000 065|025 0.01 0.00 053
1993 1.14 0.00 0.05 0.00 0.54 | 0.22 0.01 0.00 0.45
1994 1.02 0.00 0.07 0.00 0.64| 025 0.01 0.00 0.41
1995 0.66 0.00 007 000 035|018 0.01 0.00 057
1996 0.77 000 004 000 002|005 0.01 000 023
1997 0.55 0.00 004 000 003|006 0.01 000 023
1998 0.117 0.00 004 000 004 | 004 0.00 0.00 031
1999 0.08 000 005 000 002|006 0.00 0.00 055
2000 0.04 000 005 000 002|005 0.00 0.00 038
2001 0.117 000 004 000 002 | 003 0.00 0.00 011
2002 0.07 0.00 003 000 002|004 0.00 0.00 018
2003 0.02 000 003 000 003 ]| 003 000 0.00 018
2004 0.02 000 003 000 001|003 000 000 013
2005 0.02 000 002 000 002|004 0.00 0.00 013
2006 0.00 0.00 002 000 001|004 0.00 0.00 031
2007 0.01 000 003 000 001|005 0.00 0.00 037
2008 0.01 000 003 000 001|002 0.00 0.00 030
2009 0.00 000 005 000 001|005 0.00 0.00 032
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Table 2: Recreational spotted seatrout Cynoscion nebulosus landings (Type A+B1) of the Gulf of Mexico and South
Atlantic derived from MRFSS. Units are millions of pounds.

Gulf of Mexico South Atlantic
Year/State LA MS AL FL FL GA SC NC
1981 234 0.15 0.01 215 | 097 014 001 0.06
1982 737 039 033 336|066 018 059 0.12
1983 6.20 059 027 4.09 | 0.78 032 014 0.10
1984 237 0.06 005 613|087 014 012 0.04
1985 317 011 007 312 | 1.03 023 0.51 0.29
1986 9.11 063 015 709 | 0.70 044 059 0.33
1987 750 050 0.12 375|088 049 059 0.37
1988 6.29 038 0.15 580 | 045 054 045 0.39
1989 570 021 009 679 | 033 061 028 026
1990 268 0.18 0.04 194 | 048 042 017 028
1991 755 037 0.09 4.04 | 053 145 0.63 047
1992 6.38 0.27 0.07 282 | 054 043 023 051
1993 564 032 017 217 | 039 059 027 031
1994 6.71 0.20 002 241 | 036 041 0.18 0.68
1995 7.57 036 0.11 242 | 0.64 0.67 025 048
1996 759 038 009 177|025 020 017 0.20
1997 722 047 006 185|038 024 0.16 0.31
1998 543 044 013 224 | 033 026 015 044
1999 780 053 021 254|043 092 015 0.69
2000 11.33 0.35 027 276 | 0.55 057 027 039
2001 9.56 047 051 197 | 0.50 037 006 021
2002 6.26 0.56 034 252|035 030 011 027
2003 822 042 069 255|032 050 014 015
2004 797 060 039 291|039 038 023 039
2005 7.64 047 056 3.08 | 060 0.26 033 0.63
2006 14.35 0.77 055 239 | 0.53 053 037 094
2007 10.29 0.53 0.53 246 | 0.59 053 021 099
2008 11.60 0.71 045 242 | 030 073 030 092
2009 10.44 1.02 079 225 | 032 058 020 083
2010 758 094 095 199 | 0.38 049 0.13 0.33

Table 3: Louisiana recreational spotted seatrout Cynoscion nebulosus catches and proportional standard errors
(CV = PSE/100) derived from MFRSS. Type A+B1 is harvest; Type B2 live releases. Units are number of
individuals.

Recreational Catch

A+B1 B2

Year Catch cv Catch cv
1981 1,990,549  0.20 271,595 0.42
1982 | 6,798,598 0.16 | 1,083,370  0.22
1983 | 4,769,884 0.15 | 1,034,158  0.39
1984 1,403,618  0.22 124,841 0.32
1985 | 3,440,216  0.12 | 1,092,593  0.30
1986 | 9,554,824  0.09 | 2,382,756  0.10
1987 | 7,557,982  0.07 | 3,995511 0.09
1988 | 4,905,800 0.07 | 3,810,362  0.08
1989 | 4,159,415 0.08 | 2,807,018  0.09
1990 | 2,286,235 0.09 | 1,924,652  0.11
1991 6,853,866  0.08 | 6,687,542  0.09
1992 | 6,008,366  0.07 | 5,066,978  0.06
1993 | 5,438,004 0.06 | 5,073,795 0.08
1994 | 6,053,507 0.05 | 4,753,125  0.06
1995 | 6,884,427  0.07 | 4,895,840 0.06
1996 | 6,077,417  0.07 | 5,185,861 0.06
1997 | 6,702,759  0.07 | 6,909,776  0.08
1998 | 4,996,272  0.07 | 4,863,492  0.06
1999 | 7,024,971 0.06 | 6,088,638 0.07
2000 | 9,615,942  0.05 | 6,725948  0.06
2001 7,698,459  0.05 | 4,007,054  0.07
2002 | 5,269,586  0.06 | 3,862,243  0.08
2003 | 7,318,477 0.06 | 7,483,880  0.07
2004 | 8,081,787  0.06 | 7,794,405 0.06
2005 | 7,316,964  0.06 | 7,046,151 0.08
2006 | 13,230,112 0.06 | 10,644,262 0.06
2007 | 9,336,982  0.06 | 7,400,838  0.07
2008 | 10,810,794 0.05 | 8,993,085 0.06
2009 | 9,912,523  0.06 | 7,732,169  0.07
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Table 4: Description of FI marine gillnet catches.

Survey Catch
Definition Symbol Description
Sample z z =1to Z, where z is each individual net ‘strike’
Mesh panel g g=1to G, where g is each panel of gillnet
CSA k k=1 to K, where k is each study area
Year vy y=1986,...,2009
Season s s=1to S, where s is each two month period
Length l [=1to L, where L is the maximum observed length
Age a a=1to A, where A=12(or 6+)
Table 5: Description of fishery catches.
Fishery Catch
Definition Symbol Description
Fleet f where f is the commercial or recreational sector

Catch-type t where t is Type A+B1, legal B2, or sublegal B2
Year y y=1toY, 1981,...,2009

Season s s=1to S, where s are two month periods

Length l [=1to L, where L=the maximum observed length interval
Age a a=1to A, where A=12 (or 6+)
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Table 6: Type A+Blcatch-at-size in 1 inch TL intervals for each two-month season, e.g. January-February=season
1. Units are number of individuals.

1981 1982
TL/Season 1 2 3 4 5 6 1 2 3 4 5 6
6 7,589 2,982 8,648
7 5,665 2,530 8,911 28,787 34,805
8 39,346 2,530 17,821 28,890 49,509
9 18,458 7,487 9,512 36,414 62,462 35,653 125,167
10 1,854 110,749 7,197 3,627 23,779 43,465 80,258 33,502 165,815
11 2,857 311,765 36,274 4,756 116,811 227,040 325,676 159,972
12 5715 124,626 216,795 4,120 45,564 92,549 203,361 943,037 520,770
13 6,566 46,146 173,169 7,646 19,030 4,756 78,922 132,782 408,117 238,631
14 6,140 90,000 291,841 19,024 42,486 112,018 669,175 154,980
15 1,854 9,229 53,899 14,106 4,756 52,088 104,340 120,465 88,183
16 2,280 73,833 97,525 10,580 4,756 27,826 84,907 78,635 41,498
17 1,854 55,375 35,984 3,627 14,268 25,296 57,879 68,105 12,968
18 1,429 36,916 46,702 19,030 4,756 72,346 61,207 94,787 2,594
19 9,229 7,197 4,756 27,826 32,579 57,780
20 4,286 18,458 4,756 24,800 23,859 58,090
21 1,299 17,211 2,982 2,594
22 27,687 2,598 25,296 5,965 103
23 12,273 5,059 5111
24 1,299 14,661 5,965 5111
25 4,756 22,271
26 4,756
27 4,756
28 4,756
29 1,299
30
Total 34,836 938,137 974,071 43,505 38,061 222,574 737,974 1,227,318 2,961,025 1,606,134
1983 1984
6
7 1,995 1,288 629
8 1,995 12,361 5,971 369
9 29,208 11,751 16,248 32,981 1,941 9,881 629 11,941 33,903
10 48,680 19,679 30,301 80,152 17,070 66,929 2,150 183 43,784
11 9,736 30,459 155,914 379,889 11,036 98,306 2,543 6,584 6,962 62,069 6,825 45,777
12 77,888 25,177 158,002 316,227 158,183 244,082 17,380 4,253 3,472 124,138 81,598 44,797
13 29,208 7,978 144,562 169,559 13,145 104,217 2,351 706 257 45,775 55,933
14 5,984 151,844 240,205 309,819 116,917 7,048 1,071 1,028 69,657 80,909
15 5,984 75,114 206,420 152,378 11,291 2,763 1,254 31,548 21,892 23,258
16 7,762 20,668 187,879 99,039 9,294 2,135 1,777 62,069 21,892 859
17 40,163 181,699 17,415 257 7,961
18 40,830 123,193 10,679 629 706 217,242 9,951
19 25,758 58,506 861 31,035
20 1,995 81,888 6,180 257 5,971
21 26,776 62,326
22 12,879 6,180 62,069 1,990
23 12,879 6,180 31,035
24
25 514
26
27
28
29
30
Total 194,720 120,757 993,827 2,007,612 763,900 688,912 19,922 30,032 16,130 685,845 335,208 285,806
1985 1986
6 1,730
7 9,381 1,157
8 20,907 14,374 18,328 9,514 42,544 14,998 15,045 55,186
9 17,157 45,317 15,694 43,870 1,865 3,817 105,423 126,629 76,256 464,729
10 15,188 127,601 174,640 73,015 77,283 423 11,687 242,407 694,990 216,948 470,829
11 5,287 170,528 131,518 55,422 103,235 6,731 26,721 277,035 577,099 380,900 333,937
12 25,576 247,401 370,886 155,662 79,657 18,112 108,439 561,433 439,720 562,170 428,209
13 1,762 56,064 172,446 122,535 117,880 12,138 25,645 119,170 208,926 251,428 212,319
14 66,511 57,497 48,856 171,105 20,877 37,541 255,767 179,319 238,881 175,830
15 1,762 38,064 28,748 32,863 132,835 10,510 34,402 108,297 144,580 134,781 93,240
16 78,818 28,748 4,458 39,363 3,661 45,222 113,106 166,857 59,822 63,228
17 1,762 54,692 4,458 6,314 6,022 19,906 130,274 67,518 28,917 30,980
18 48,783 14,374 1,659 12,628 1,889 10,282 31,223 59,442 12,149 16,458
19 10,189 4,458 3,157 8,384 3,138 12,758 23,380 6,940 4,841
20 27,346 7,187 3,157 1,653 6,815 15,387 12,672 8,097 2,904
21 20,377 11,258 7,940 1,157 1,936
22 3,220 2,026 11,249
23 2,272 2,026 1,875 1,157 968
24 2,272 2,026 1,875
25 6,969
26 1,875
27
28
29
30
Total 51,338 994,627 1,055,117 539,136 799,999 92,265 338,159 2,032,159 2,740,844 1,995,804 2,355,594
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1987 1988
TL/Season 1 2 3 4 5 6 1 2 3 4 5 6
6 7,879
7 17,785
8 2,219 13,549 9,375
9 1,280 14,641 48,600 60,438 1,404 2,815
10 20,479 35,190 237,522 397,051 15,324 3,545 3,505 1,103 8,186 2,458
11 12,346 87,678 393,813 531,745 116,133 67,916 20,984 35,639 32,476 44,362 8,366 4,494
12 9,786 109,117 450,072 535,848 392,373 194,251 68,607 183,530 263,299 193,789 89,997 82,990
13 7,680 85,683 242,445 278,815 295,784 174,253 111,120 197,820 279,936 333,751 212,340 200,355
14 23,785 69,941 370,341 359,137 141,713 236,524 36,667 92,110 185,453 187,366 151,435 175,073
15 21,225 20,448 308,370 230,498 82,262 171,495 21,389 65,150 129,729 168,340 78,633 106,201
16 7,226 10,797 125,476 158,353 34,462 25,381 21,389 56,643 37,154 153,359 71,624 52,361
17 1,280 8,578 13,224 86,982 17,143 12,165 3,056 56,988 41,468 124,983 31,809 27,842
18 1,280 5,766 15,777 29,959 19,191 6,608 3,056 21,176 28,867 64,408 16,372 18,827
19 2,219 15,039 4,687 4,096 3,545 28,235 37,859 42,113 10,601 6,548
20 5,766 15,039 15,367 2,048 21,176 12,423 30,853 3,922 6,000
21 1,922 4,767 1,304 7,059 25,024 19,706
22 1,922 14,075 1,961 1,363
23 738 11,260 1,363
24 5,630
25
26
27
28
29
30
Total 106,367 461,887 2,272,555 2,699,560 1,121,931 895,682 289,772 766,630 1,073,688 1,404,690 685,147 685,874
1989 1990
6
7
8
9 13,687 3,553 3,073
10 1,724 17,109 14,212
11 7,643 2,391 1,724 36,090 2,826 4,098 36,992 80,181 3,073 26,035
12 26,402 59,012 37,685 101,210 133,719 69,106 16,392 65,112 274,144 112,755 100,839
13 200,850 126,850 154,803 192,753 327,032 114,638 28,695 74,566 138,884 102,485 161,142
14 95,617 131,239 174,172 222,934 190,924 141,689 14,343 66,589 54,181 88,125 129,007
15 50,731 63,559 158,402 169,829 91,816 94,931 4,098 58,110 91,219 44,078 73,728
16 45,261 32,048 71,412 107,588 42,295 63,179 1,025 37,614 73,550 31,784 55,693
17 49,032 3,650 46,876 62,580 36,674 49,622 17,386 24,544 33,829 17,540
18 31,872 7,099 17,352 43,964 24,804 16,045 20,771 9,120 27,055
19 22,630 67 23,341 27,232 11,690 2,826 4,279 3,553 9,220 15,407
20 11,315 7,167 16,760 9,654 3,231 2,826 1,025 8,208 1,212 3,095 11,510
21 7,643 6,581 4,827 5,037 2,826 272
22 4,190 3,449 3,422 2,878
23 3,772 3,449 2,826 2,878
24 2,391 2,237
25
26
27 3,772
28
29
30
Total 556,340 430,693 716,356 955,155 937,631 563,341 69,676 389,900 768,355 431,519 623,712
1991 1992
6
7
8 3,212 4,431 1,811
9 6,924 3,212 6,348 1,811
10 19,163 6,924 3,528 2,676 2,135 13,927 18,252 3,621
11 23,102 5,899 112,176 276,677 53,328 41,332 28,132 43,901 87,880 39,283 120,620
12 23,846 42,373 384,581 632,092 404,666 472,849 131,274 125,868 443,546 260,592 674,931
13 41,696 68,808 249,512 442,284 379,570 569,946 125,049 187,450 347,589 151,936 470,602
14 41,416 44,517 153,789 153,168 191,354 250,910 107,564 126,246 354,955 81,587 221,962
15 9,031 67,351 202,771 175,838 132,075 172,681 50,237 84,893 227,509 54,195 138,241
16 14,352 42,297 123,354 115,306 50,191 61,242 18,687 44,821 144,355 46,333 97,659
17 7,701 9,654 98,441 123,437 22,282 25,617 19,744 22,577 67,530 22,789 61,295
18 5,134 5,747 44,278 21,110 15,685 12,687 3,605 15,079 40,017 12,737 44,713
19 1,330 7,663 8,957 20,649 9,411 7,210 2,742 10,970 34,332 3,942 16,657
20 1,916 14,928 5,277 3,137 77 4,829 4,466 7,162 6,627 5,469
21 3,831 2,986 230 66 2,454 3,212 2,513 5,681
22 4,639 5,047 3,137 1,290 3,212 1,256 1,811
23 2,567 1,158 3,212 1,811
24 1,158
25 5,047 66
26
27 172
28
29
30
Total 170,174 300,057 1,419,574 1,990,012 1,264,836 1,618,077 498,176 670,861 1,784,861 712,992 1,868,694




Table 6 (continued):

LA Spotted Seatrout Assessment-Page 38 of 95

1993 1994
TL/Season 1 2 3 4 5 6 1 2 3 4 5 6
6
7 4,808 23,274
8 9,616 4,204 1,660
9 8,423 5,806 12,611 2,764
10 1,663 3,049 15,231 12,600 3,349 2,116 1,790 4,853 18,382 2,764
11 14,069 5,580 68,831 138,974 214,736 45,010 51,136 25,205 115,545 127,323 116,640 59,049
12 113,806 78,915 249,134 271,129 614,846 244,371 162,415 134,197 202,769 336,957 556,326 244,293
13 52,270 57,238 231,713 258,243 457,349 244,999 129,340 68,143 208,849 482,870 389,983 197,413
14 32,388 23,412 127,800 161,288 231,863 168,425 54,090 62,354 156,555 312,368 187,598 87,750
15 16,035 26,943 83,264 107,658 189,816 73,395 33,615 28,079 108,257 223,093 113,876 80,995
16 9,782 11,655 24,029 96,088 99,269 48,372 26,675 34,544 64,368 134,022 54,026 43,237
17 9,379 13,866 42,714 53,168 45,099 33,892 11,270 18,679 49,323 68,276 61,823 28,867
18 1,663 9,244 34,010 22,969 8,491 9,091 4,233 7,054 22,136 61,891 10,911 17,962
19 8,850 29,669 23,437 12,370 3,349 4,233 2,436 21,794 36,809 2,764 7,185
20 4,622 12,195 19,775 3,879 4,233 5,369 13,665 38,911 9,601 5,389
21 2,311 14,417 5,615 3,879 2,116 14,823 10,634 2,620 3,692
22 958 4,348 5,615 367 1,478 647 6,353 7,089 2,764 1,796
23 1,663 1,757 3,784 2,436 2,118 7,089 4,280
24 2,808
25 2,311 2,620
26 963 2,620
27
28
29
30
Total 252,419 245,805 926,930 1,208,632 1,924,609 875,731 485,471 390,933 991,408 1,882,530 1,625,637 777,527
1995 1996
6
7
8 709 5,110 2,481 4,164 2,813
9 6,067 3,194 4,134 3,018 8,438
10 3,269 15,331 16,682 4,134 1,634 8,246 5111 12,073 11,746
11 92,416 17,901 92,204 110,324 107,799 138,109 21,158 14,471 93,046 141,977 75,263 62,041
12 279,314 64,888 292,531 408,899 395,921 506,818 86,203 40,841 185,725 241,176 305,861 285,885
13 165,590 93,563 218,333 201,690 267,509 620,318 39,723 93,557 234,604 451,522 278,126 347,153
14 104,909 38,817 134,119 144,423 126,483 389,161 54,594 52,941 171,282 265,061 128,809 318,036
15 87,314 36,844 112,810 151,197 67,596 278,861 19,969 33,855 77,307 210,107 115,201 142,391
16 45,342 18,422 90,090 38,260 34,075 140,944 39,851 24,912 129,625 232,148 71,853 129,817
17 24,415 6,141 63,088 77,020 25,256 83,426 8,114 12,524 27,486 112,435 78,981 86,030
18 17,439 3,070 33,810 10,747 8,550 29,688 10,679 10,665 33,411 79,121 38,847 58,015
19 15,486 3,070 50,161 27,887 2,481 41,337 3,526 6,275 31,949 24,986 31,974 35,736
20 6,141 28,272 31,084 18,038 5,226 3,268 2,749 12,493 9,055
21 29,548 8,709 2,481 5,637 3,268 2,749 20,821 3,018
22 2,979 9,589 4,962 5,637 1,061 8,246 24,311 6,932 1,599
23 9,589 2,481 1,503 4,467
24 4,829 2,115 4,885 4,164
25 3,269 1,503
26 3,196
27
28
29
30
Total 832,226 288,857 1,160,021 1,261,237 1,067,952 2,274,135 290,005 298,212 1,006,424 1,829,598 1,159,012 1,494,167
1997 1998
6
7
8 1,873 3,942 15,456
9 5,724 23,410 1,754 1,873 11,068
10 8,960 1,618 8,399 58,432 23,437
11 42,206 13,951 100,705 137,789 139,025 48,121 946 102,575 124,185 39,469 104,169
12 94,511 80,063 283,588 383,912 567,803 533,094 43,245 48,862 273,280 197,631 202,000 459,017
13 102,065 85,159 348,020 281,904 239,961 488,072 26,956 63,810 370,018 135,160 152,308 327,501
14 53,442 64,118 294,358 226,561 150,955 278,034 17,913 45,313 417,672 131,617 115,564 202,567
15 33,842 30,451 173,434 117,859 59,984 131,724 11,240 12,321 146,699 112,654 45,383 106,653
16 21,662 12,015 101,965 90,149 63,764 63,958 11,240 9,483 106,668 93,507 28,381 83,462
17 13,413 14,958 68,766 101,535 35,392 60,533 18,236 10,197 71,499 58,627 34,234 28,843
18 3,816 14,113 49,772 24,121 29,194 40,984 5,620 946 83,241 45,771 33,995 17,143
19 3,719 3,516 27,084 48,315 11,771 10,693 3,747 1,661 24,401 19,870 18,973 10,537
20 3,199 968 11,678 4,275 4,831 21,387 3,747 1,893 11,420 10,087 2,553 7,961
21 5,839 8,622 9,366 14,403 11,077 3,136 2,576
22 2,002 3,728 4,275 495 2,576
23 8,758 5,724 426
24 6,337
25 2,919
26
27
28
29
30
Total 371,876 330,274 1,482,233 1,455,502 1,384,520 1,678,354 155,055 195,433 1,621,877 979,028 676,420 1,368,459
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1999 2000
TL/Season 1 2 3 4 5 6 1 2 3 4 5 6
6
7 3,253
8 494 1,107 2,651
9 10,129
10 2,215 7,953 13,160 2,412 4,069 5,832 3,982
11 53,078 31,906 82,507 96,034 79,207 102,810 18,821 34,158 87,245 138,612 72,668 60,282
12 274,369 166,847 256,740 272,985 304,041 649,437 252,871 216,730 255,055 523,509 261,823 717,638
13 244,576 172,163 216,238 198,711 176,330 429,567 195,444 174,033 293,181 270,041 253,456 565,244
14 138,967 126,162 249,782 216,018 123,696 245,345 225,847 134,185 199,906 307,238 153,702 308,770
15 78,633 68,340 162,936 174,414 58,529 107,265 138,018 57,329 161,131 182,992 113,185 309,904
16 69,657 50,709 121,742 137,470 64,577 70,388 175,659 95,142 105,983 189,747 96,228 225,177
17 20,912 18,427 88,664 118,190 60,951 57,680 81,556 22,768 67,857 124,246 37,216 108,039
18 17,712 20,642 21,933 63,441 33,496 37,347 75,282 32,124 19,388 78,943 60,776 130,217
19 13,918 14,483 47,253 48,887 19,960 20,462 25,094 19,113 51,484 40,822 20,259 67,666
20 4,188 7,752 30,676 40,003 11,603 12,061 6,274 6,505 48,469 29,159 15,194
21 1,847 4,876 20,776 14,431 2,412 6,274 3,253 11,664 15,194
22 3,694 2,661 9,414 8,191 2,412 6,274 3,253 9,098
23 1,107 1,461 5,149 465 2,877 3,253 4,481
24 2,215 1,824
25 1,107 4,866
26 487 5,065
27
28
29
30
Total 921,945 692,708 1,321,213 1,413,774 932,856 1,742,475 1,207,413 809,168 1,289,698 1,907,285 1,114,893 2,506,017
2001 2002
6
7
8 3,628
9 1,689
10 2,179 1,825 2,697 817
11 21,724 14,427 38,845 100,124 121,295 79,921 16,548 9,640 78,434 71,325 79,695 35,121
12 198,973 84,134 243,116 462,833 373,276 349,509 60,913 48,706 234,550 222,971 459,729 253,886
13 151,271 135,774 240,835 336,479 246,557 348,921 66,202 42,896 155,728 168,179 317,335 232,468
14 130,473 90,289 269,773 341,424 110,565 214,105 45,143 39,679 191,349 151,311 171,693 216,422
15 76,472 75,681 189,049 332,956 118,840 149,488 38,302 32,559 208,927 162,601 111,359 131,356
16 32,666 44,431 155,453 187,719 73,754 99,688 31,329 15,985 165,551 92,386 81,720 50,575
17 33,591 47,121 143,885 141,549 44,808 63,426 6,850 20,322 99,987 90,391 41,175 29,347
18 16,333 33,659 151,312 124,632 26,410 25,993 7,501 13,066 80,152 48,881 15,109 9,261
19 6,312 19,614 87,970 65,034 10,328 12,936 4,986 7,175 61,632 46,718 2,365 4,516
20 11,322 6,441 68,524 64,009 4,312 10,055 8,488 31,207 18,676 4,152 4,516
21 3,269 43,979 58,919 4,075 4,462 1,473 1,767 35,870 7,352 289 534
22 7,982 25,321 19,426 4,613 20,632 3,380 2,076 2,382
23 6,312 6,536 18,514 1,151 15,969 3,380
24 9,167 17,601 884 2,485 2,076
25 8,703 591 2,076
26 2,604
27
28
29
30
Total 688,975 562,821 1,684,648 2,274,733 1,129,908 1,357,375 289,301 242,319 1,385,170 1,090,749 1,291,664 970,383
2003 2004
6
7
8
9
10 7,759 4,670 5,592 4,589
11 6,514 28,761 99,611 155,646 124,246 142,541 24,102 35,547 131,720 169,822 122,790 221,449
12 55,985 120,684 202,815 487,085 361,249 703,972 206,150 125,830 449,336 403,085 347,528 838,222
13 50,686 140,626 216,406 342,881 171,631 498,708 167,512 115,049 261,237 231,419 278,070 709,455
14 73,715 167,377 232,669 329,404 81,984 273,892 73,299 84,557 268,960 167,903 125,747 460,150
15 32,592 74,002 221,607 299,885 42,162 147,578 36,788 71,440 283,182 140,893 64,974 255,445
16 7,133 37,156 134,621 157,749 20,228 77,918 24,640 19,600 162,262 69,573 42,417 86,004
17 8,968 25,482 82,879 83,796 17,035 41,678 9,563 18,238 143,570 61,026 19,869 72,198
18 2,042 21,994 94,773 93,835 15,013 22,283 12,5635 17,647 98,487 31,171 14,900 38,202
19 1,835 9,885 109,137 54,173 10,114 19,836 12,5635 11,928 35,430 51,369 4,969 9,600
20 207 6,805 36,325 83,026 9,749 3,985 11,237 15,857 9,075 3,820 8,471
21 3,825 16,511 35,759 2,514 194 9,465 20,185 1,315 1,630
22 3,825 14,364 9,340 2,023 1,257 194 1,677 9,014 3,902 3,059
23 1,628 1,490 6,605 10,107 1,257 4,782 3,155 5,174
24 745 3,302 4,670 3,155 5,592
25 1,490 3,302 767 2,514 1,877 2,587
26 1,496 3,409
27 4,670
28
29
30
Total 241,304 644,147 1,482,686 2,157,463 845,685 1,947,191 576,279 529,903 1,893,833 1,348,313 1,034,263 2,699,196
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2005 2006
TL/Season 1 2 3 4 5 6 1 2 3 4 5 6
6
7
8 4,204
9 2,101 2,167 4,203 2,505
10 2,518 5,884 1,051 13,722 6,452 4,562 4,204
11 39,916 31,721 112,021 142,893 89,468 126,416 64,047 35,336 338,665 181,049 132,477 142,151
12 257,571 130,265 344,250 632,317 181,828 398,033 174,206 158,763 729,386 468,773 407,570 1,042,911
13 285,601 114,934 439,830 332,337 129,262 298,505 193,679 159,190 762,658 299,273 260,243 859,513
14 184,147 139,472 338,425 228,782 86,041 206,042 192,687 177,542 911,938 311,425 192,403 506,672
15 80,592 87,387 292,788 188,434 46,729 127,296 145,186 148,313 792,878 267,397 144,490 314,359
16 54,114 24,636 237,964 128,775 14,444 67,163 71,267 87,486 508,798 206,778 115,953 149,245
17 20,066 35,073 113,202 75,640 11,756 28,655 26,918 55,377 335,006 120,816 46,239 115,428
18 10,939 24,432 62,960 52,958 10,207 9,376 42,028 189,784 89,953 34,088 80,890
19 2,101 19,310 30,649 62,197 3,619 29,594 118,756 37,272 38,313 28,790
20 1,268 9,164 25,952 31,941 1,206 20,488 30,860 22,583 6,075 4,904
21 3,547 15,128 6,829 12,633 14,689 3,038 2,167
22 1,268 6,404 17,530 2,518 5,731
23 5772 3,226
24 1,084
25
26
27
28
29
30
Total 939,684 628,513 2,015,572 1,900,640 559,528 1,273,026 877,366 921,997 4,750,855 2,037,921 1,385,452 3,256,521
2007 2008
6
7
8
9 2,823 3,087
10 8,470 2,547 8,736 1,982 6,515 14,107 9,313
11 11,296 35,011 74,779 173,963 118,887 191,134 75,461 36,370 179,609 215,540 130,383 120,544
12 130,696 155,856 315,039 509,964 385,758 981,381 223,187 176,145 562,063 504,335 475,990 606,554
13 111,413 136,427 364,781 406,687 242,398 803,335 207,824 151,383 519,877 450,034 399,042 666,197
14 52,916 112,524 273,143 303,261 161,256 430,776 134,069 120,179 458,400 355,742 286,218 561,348
15 37,572 103,765 268,290 215,279 103,586 232,941 70,648 62,704 321,931 321,789 123,713 343,020
16 13,806 77,073 227,417 173,313 85,133 150,317 40,279 37,710 202,304 242,338 84,772 158,324
17 21,832 41,186 146,046 121,321 28,739 75,784 36,315 30,992 164,171 127,811 37,396 121,936
18 11,296 19,851 91,403 72,567 44,021 52,026 13,873 19,624 102,566 88,576 36,171 38,810
19 17,724 21,515 71,757 28,462 14,914 17,747 3,964 6,957 51,456 55,537 20,893 22,425
20 1,749 8,805 51,554 34,337 14,370 4,642 6,587 3,638 26,602 31,301 12,874 11,387
21 1,659 6,476 9,614 24,341 6,826 274 16,171 14,107 1,037
22 7,126 21,457 18,466 545 9,909 1,833 14,107 2,575
23 2,330 1,115 18,466 1,982 2,608 4,847
24 1,165 1,115 2,823 2,547 2,608 2,575
25 1,816 1,626 1,037
26
27 2,608
28
29
30
Total 411,857 730,923 1,917,510 2,116,072 1,211,527 2,949,093 826,080 645,603 2,621,322 2,443,258 1,612,601 2,661,931
2009
6
7
8
9
10 2,953
11 56,970 23,364 123,016 138,464 96,447 119,449
12 359,214 142,187 609,690 444,661 360,627 719,042
13 240,440 126,359 841,961 396,709 211,361 471,745
14 164,599 101,798 690,249 278,544 148,105 247,411
15 77,745 71,653 466,284 222,090 79,401 198,704
16 38,964 42,150 298,222 139,108 82,161 112,801
17 25,049 25,022 224,425 66,685 50,391 34,845
18 6,194 13,458 101,212 54,356 29,759 35,979
19 6,065 52,858 36,603 24,531 7,750
20 6,880 43,292 22,100 9,609 8,853
21 2,953 2,421 12,425 13,714 5,519 3,875
22 2,421 9,270 5,328 6,849
23 4,109 2,759
24 4,109 789 5,519
25
26
27
28
29
30
Total 975,080 563,678 3,481,121 1,819,151 1,113,038 1,960,454
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Table 7: Type B2 (legal) catch-at-size in 1 inch TL intervals for each two-month season, e.g. January-
February=season 1. Units are number of individuals.

1981 1982
TL/Season 1 2 3 4 5 6 1 2 3 4 5 6
6 1,677 613 1,366
7 927 526 1,833 3,098 5,496
8 18,417 526 3,666 3,109 7,818
9 3,019 849 4,452 7,566 12,848 3,837 19,765
10 279 18,114 816 200 11,131 9,031 16,508 3,605 26,184
11 430 50,993 4,113 2,226 24,271 46,699 35,047 25,261
12 859 20,384 24,582 234 21,328 19,230 41,829 101,482 82,235
13 987 7,648 19,635 434 2,226 16,398 27,312 43,918 37,682
14 923 14,721 33,091 8,905 8,828 23,041 72,011 24,473
15 279 1,610 6,111 800 2,226 10,823 21,462 12,964 13,925
16 343 12,076 11,058 600 2,226 5,782 17,464 8,462 6,553
17 279 9,057 4,080 200 6,678 5,256 11,905 7,329 2,048
18 215 6,038 5,295 2,226 15,032 12,590 10,200 410
19 1,610 816 2,226 5,782 6,701 6,218
20 645 3,019 2,226 5,153 4,908 6,251
21 608 3,576 613 410
22 4,529 1,216 5,256 1,227 11
23 5,745 1,051 550
24 608 3,046 1,227 550
25 2,226 4,627
26 2,226
27 2,226
28 2,226
29 608
30
Total 5,239 153,443 110,447 2,467 104,183 153,336 252,445 318,642 253,625
1983 1984
6
7 420 32 12
8 420 162 677 88
9 2,474 6,697 433 48 7,943 12 1,354 8,125
10 4,143 12,489 1,052 423 53,803 40 27 4,965
11 6,413 64,263 4,987 274 79,027 123 1,036 1,391 774 10,970
12 5,301 65,124 4,151 3,923 196,215 79 517 2,783 9,253 10,736
13 1,680 59,584 2,226 326 83,778 44 1056 6 5,191 13,404
14 1,260 62,586 3,153 7,684 93,988 131 159 23 7,899 19,390
15 1,260 30,960 2,710 3,779 9,077 51 187 707 2,483 5,574
16 1,634 8,519 2,466 2,456 7,472 40 264 1,391 2,483 206
17 16,554 2,385 14,000 6 903
18 16,829 1,617 8,505 12 1056 4,870 1,128
19 10,617 768 16 696
20 420 33,752 81 6 677
21 11,036 1,397
22 5,308 81 1,391 226
23 5,308 81 696
24
25 12
26
27
28
29
30
Total 25,424 409,627 26,354 18,945 553,808 559 2,400 15,375 38,014 68,493
1985 1986
6 507
7 2,157 367
8 2,805 3,305 5,371 6,497 8,164 3,245 4,777 14,965
9 2,302 10,421 4,599 29,958 831 974 20,230 27,394 24,213 126,027
10 3,615 17,118 40,160 21,398 52,776 189 2,981 46,515 150,350 68,885 127,681
11 1,258 22,877 30,243 16,242 70,498 2,999 6,816 53,160 124,846 120,944 90,558
12 6,087 33,190 85,288 45,618 54,397 8,069 27,659 107,733 95,127 178,501 116,123
13 419 7,621 39,655 35,910 80,499 5,408 6,541 22,867 45,198 79,834 57,577
14 8,923 13,222 14,318 116,845 9,301 9,575 49,079 38,793 75,850 47,682
15 419 5,107 6,611 9,631 90,711 4,682 8,775 20,781 31,278 42,796 25,285
16 10,574 6,611 1,306 26,881 1,631 11,635 21,704 36,097 18,995 17,146
17 419 7,337 1,306 4,312 2,683 5,077 24,998 14,607 9,182 8,401
18 6,544 3,305 486 8,623 842 2,623 5,991 12,859 3,858 4,463
19 1,367 1,306 2,156 3,735 801 2,448 5,058 2,204 1,313
20 3,669 1,653 2,156 737 1,738 2,953 2,720 2,571 788
21 2,734 2,160 1,718 367 525
22 432 389 2,433
23 579 389 406 367 263
24 579 389 406
25 935
26 406
27
28
29
30
Total 12,219 133,435 242,632 157,998 546,309 41,107 86,254 389,948 592,939 633,709 638,799
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1987 1988
TL/Season 1 2 3 4 5 6 1 2 3 4 5 6
6 56
7 218
8 74 166 50
9 98 486 597 323 26 20
10 1,676 1,168 2,917 2,125 285 276 694 57 201 116
11 950 2,910 4,836 2,846 2,157 5,292 4,158 1,849 1,715 313 205 211
12 753 3,622 5,527 2,868 7,288 15,137 13,593 9,523 13,908 1,369 2,207 3,903
13 591 2,844 2,977 1,492 5,494 13,579 22,017 10,264 14,787 2,358 5,208 9,423
14 1,830 2,321 4,548 1,922 2,632 18,431 7,265 4,779 9,796 1,324 3,714 8,234
15 1,633 679 3,787 1,233 1,628 13,364 4,238 3,380 6,853 1,189 1,926 4,995
16 556 358 1,641 847 640 1,978 4,238 2,939 1,963 1,084 1,757 2,463
17 98 285 162 465 318 948 605 2,957 2,190 883 780 1,309
18 98 191 194 160 356 515 605 1,099 1,625 455 402 885
19 74 185 25 76 276 1,465 2,000 298 260 308
20 191 185 82 38 1,099 656 218 96 282
21 64 59 7 366 1,322 139
22 64 99 48 64
23 9 80 64
24 40
25
26
27
28
29
30
Total 8,184 15,331 27,908 14,446 20,839 69,796 57,413 39,778 56,715 9,926 16,804 32,257
1989 1990
6
7
8
9 190 41 69
10 16 238 165
11 1,121 72 16 501 147 513 1,149 931 69 1,145
12 3,924 3,722 1,133 955 1,858 3,596 2,052 2,023 3,183 2,529 4,434
13 29,852 8,000 4,656 1,820 4,544 5,965 3,693 2,317 1,612 2,298 7,086
14 14,211 8277 5,238 2,104 2,653 7,373 1,796 2,069 629 1,976 5,673
15 7,540 4,008 4,764 1,603 1,276 4,940 513 1,806 1,059 988 3,242
16 6,727 2,021 2,148 1,016 588 3,288 128 1,169 854 713 2,449
17 7,288 230 1,410 591 510 2,582 540 285 759 771
18 4,737 448 522 415 345 835 645 106 1,190
19 3,363 4 702 257 162 147 133 41 207 678
20 1,682 452 504 91 45 147 128 255 14 69 506
21 1,121 198 46 70 147 8
22 126 33 48 127
23 561 33 147 127
24 72 21
25
26
27 561
28
29
30
Total 82,687 27,162 21,545 9,016 13,027 29,315 8723 12,115 8,920 9,677 27,427
1991 1992
6
7
8
9 103 103
10 958 103 203 958 103 203
11 5,100 447 5,608 4,135 1,079 2,383 5,100 447 5,608 4,135 1,079 2,383
12 5,264 3,209 19,225 9,447 8,191 27,259 5,264 3,209 19,225 9,447 8,191 27,259
13 9,205 5211 12,473 6,611 7,683 32,856 9,205 5211 12,473 6,611 7,683 32,856
14 9,143 3,372 7,688 2,289 3,873 14,464 9,143 3,372 7,688 2,289 3,873 14,464
15 1,994 5,101 10,136 2,628 2,673 9,955 1,994 5,101 10,136 2,628 2,673 9,955
16 3,168 3,203 6,166 1,723 1,016 3,530 3,168 3,203 6,166 1,723 1,016 3,530
17 1,700 731 4,921 1,845 451 1,477 1,700 731 4,921 1,845 451 1,477
18 1,133 435 2,213 316 317 731 1,133 435 2,213 316 317 731
19 294 580 448 309 190 416 294 580 448 309 190 416
20 145 746 79 63 4 145 746 79 63 4
21 290 149 3 290 149 3
22 232 75 63 232 75 63
23 567 567
24
25 75 75
26
27
28
29
30
Total 37,568 22,725 70,964 29,743 25,603 93,278 37,568 22,725 70,964 29,743 25,603 93,278
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1993 1994
TL/Season 1 2 3 4 5 6 1 2 3 4 5 6
6
7 121 2,809
8 242 99 45
9 212 701 296 75
10 87 241 383 1,621 25 32 14 431 75
11 780 16 5,446 3,497 25,920 335 447 332 2,985 3,164 1,231
12 6,306 224 19,713 6,823 74,216 1,820 2,380 582 7,900 15,093 5,093
13 2,896 162 18,3356 6,499 55,205 1,825 1,209 599 11,321 10,580 4,116
14 1,795 66 10,113 4,059 27,987 1,254 1,106 449 7,324 5,089 1,830
15 889 76 6,588 2,709 22,912 547 498 311 5,230 3,089 1,689
16 542 33 1,901 2,418 11,982 360 613 185 3,142 1,466 901
17 520 39 3,380 1,338 5,444 252 331 142 1,601 1,677 602
18 87 26 2,691 578 1,025 68 125 64 1,451 296 374
19 25 2,348 590 1,493 25 43 63 863 75 150
20 13 965 498 468 95 39 912 260 112
21 7 1,141 141 468 43 249 71 75
22 3 344 141 44 11 11 18 166 75 37
23 87 139 95 43 6 166 116
24 71
25 7 71
26 116 71
27
28
29
30
Total 13,987 696 73,346 30,415 232,312 6,522 6,934 2,845 44,137 41,390 16,211
1995 1996
6
7
8 16 10 7 72 135
9 12 10 33 405
10 72 31 50 4 88 88 132 563
11 143 667 2,043 223 323 37 995 2,457 823 2,975
12 433 2,418 6,481 827 1,186 104 1,987 4,174 3,343 13,710
13 257 3,486 4,837 408 801 237 2,509 7,814 3,039 16,649
14 163 1,446 2,971 292 379 134 1,832 4,587 1,408 15,252
15 135 1,373 2,499 306 203 86 827 3,636 1,259 6,829
16 70 686 1,996 77 102 63 1,386 4,017 785 6,226
17 38 229 1,398 156 76 32 294 1,946 863 4,126
18 27 114 749 22 26 27 357 1,369 425 2,782
19 24 114 1,111 56 7 16 342 432 349 1,714
20 229 626 63 8 29 216 99
21 655 18 7 8 29 360 33
22 66 19 15 88 421 76 77
23 19 7 214
24 107 4 72
25 72
26 6
27
28
29
30
Total 1,291 10,762 25,698 2,550 3,200 757 10,765 31,662 12,666 71,657
1997 1998
6
7
8 62 202 360
9 91 607 4 62 566
10 195 8 134 1,614 1,198
11 303 486 2,201 3,603 107 39 1,389 6,348 2,256 2,424
12 1,742 1,370 6,132 14,717 1,186 1,429 2,038 3,700 10,097 11,546 10,682
13 1,852 1,681 4,502 6,219 1,086 891 2,662 5,009 6,909 8,706 7,621
14 1,395 1,422 3,679 3,913 619 592 1,890 5,655 6,728 6,606 4,714
15 662 838 1,882 1,655 293 371 514 1,986 5,758 2,594 2,482
16 261 492 1,440 1,653 142 371 396 1,444 4,780 1,622 1,942
17 325 332 1,622 917 135 603 425 968 2,997 1,957 671
18 307 240 385 757 91 186 39 1,127 2,340 1,943 399
19 76 131 772 305 24 124 69 330 1,016 1,084 245
20 21 56 68 125 48 124 79 155 516 146 185
21 28 138 309 195 566 179 60
22 44 18 68 25 60
23 42 91 24
24 101
25 14
26
27
28
29
30
Total 7,184 7,159 23,246 35,885 3,734 5123 8,152 21,958 50,045 38,664 31,846
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1999 | 2000
TL/Season 1 2 3 4 5 6 1 2 3 4 5 6
6
7 30
8 13 47 60
9 191
10 94 181 295 39 38 268 52
11 1,396 1,355 1,882 2,151 1,953 1,680 443 315 2,728 6,371 1,367 793
12 7,215 7,087 5,857 6,114 7,497 10,610 | 5958 2,001 7,976 24,062 4,925 9,438
13 6,432 7,312 4,933 4,451 4,348 7,018 4,605 1,607 9,169 12,412 4,768 7,434
14 3,654 5,359 5,698 4,838 3,050 4,008 5,322 1,239 6,252 14,122 2,891 4,061
15 2,065 2,903 3,717 3,907 1,443 1,752 3,252 529 5,039 8,411 2,129 4,076
16 1,832 2,154 2,777 3,079 1,592 1,150 4,139 878 3,314 8,721 1,810 2,961
17 550 783 2,023 2,647 1,503 942 1,922 210 2,122 5711 700 1,421
18 466 877 500 1,421 826 610 1,774 297 606 3,629 1,143 1,712
19 366 615 1,078 1,095 492 334 591 176 1,610 1,876 381 890
20 110 329 700 896 286 197 148 60 1,516 1,340 286
21 49 207 474 323 39 148 30 536 286
22 97 113 215 183 39 148 30 120
23 47 33 115 11 47 30 206
24 94 41
25 47 109
26 11 95
27
28
29
30
Total 24,244 29,423 30,138 31,666 23,003 28,468 | 28,450 7,469 40,333 87,666 20,972 32,957
2001 2002
6
7
8 235
9 5
10 46 5 44 15
11 1,449 224 821 282 806 315 1,354 377 1,277 2,012 1,502 495
12 13,273 1,306 5,138 1,305 2,482 1,378 4,984 1,905 3,819 6,289 8,667 3,578
13 10,091 2,107 5,089 949 1,639 1,376 5417 1,678 2,535 4,743 5,982 3,277
14 8,704 1,401 5,701 962 735 844 3,694 1,552 3,115 4,268 3,237 3,050
15 5,101 1,175 3,995 939 790 589 3,134 1,273 3,402 4,586 2,099 1,851
16 2,179 690 3,285 529 490 393 2,563 625 2,695 2,606 1,541 713
17 2,241 731 3,041 399 298 250 560 795 1,628 2,549 776 414
18 1,090 522 3,198 351 176 102 614 511 1,305 1,379 285 131
19 421 304 1,859 183 69 51 408 281 1,003 1,318 45 64
20 755 100 1,448 180 17 823 332 508 527 78 64
21 51 929 166 27 18 121 69 584 207 5 8
22 124 535 55 18 336 95 39 34
23 421 138 52 45 260 95
24 194 50 35 40 39
25 184 17 39
26 73
27
28
29
30
Total 45960 8,736 35600 _ 6,412 7,512 5352 | 23,670 9,477 22,552 30,763 24,351 __ 13,677
2003 2004
6
7
8
9
10 21 14 80 58
11 521 2,451 270 482 917 1,429 70 1,539 1,874 7,999 1,549 88
12 4,476 10,283 549 1,509 2,665 7,059 595 5,447 6,394 18,985 4,385 335
13 4,053 11,983 586 1,062 1,266 5,001 483 4,980 3,717 10,900 3,509 283
14 5,894 14,262 630 1,021 605 2,747 211 3,660 3,827 7,908 1,587 184
15 2,606 6,306 600 929 311 1,480 106 3,093 4,029 6,636 820 102
16 570 3,166 364 489 149 781 71 848 2,309 3,277 535 34
17 717 2,171 224 260 126 418 28 790 2,043 2,874 251 29
18 163 1,874 256 291 111 223 36 760 1,401 1,468 188 15
19 147 842 295 168 75 199 36 516 504 2,419 63 4
20 17 580 98 257 98 11 486 226 427 48 3
21 326 45 111 25 1 410 287 62 19
22 326 39 29 15 13 1 68 128 184 39
23 130 127 18 31 13 14 137 244
24 63 9 14 137 80
25 127 9 2 25 68 122
26 15 48
27 14
28
29
30
Total 19,293 54,888 4,012 6,684 6,240 19,526 | 1,662 22,939 26,947 _ 63,505 _ 13,050 1,078
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2005 2006
TL/Season 1 2 3 4 5 6 1 2 3 4 5 6
6
7
8 89
9 10 94 24 40
10 15 16 4 149 103 121 89
11 191 1,370 1,640 826 0 341 2,389 145 3,666 2,878 3,511 2,993
12 1,233 5,625 4,732 3,656 0 1,073 6,499 650 7,897 7,451 10,803 21,960
13 1,367 4,963 6,045 1,921 0 804 7,225 652 8,257 4,757 6,898 18,098
14 881 6,023 4,651 1,323 0 555 7,188 727 9,873 4,950 5,100 10,669
15 386 3,774 4,024 1,089 0 343 5416 607 8,584 4,250 3,830 6,619
16 259 1,064 3,271 745 0 181 2,659 358 5,508 3,287 3,073 3,143
17 96 1,615 1,656 437 0 77 1,004 227 3,627 1,920 1,226 2,430
18 52 1,055 865 306 28 350 172 2,055 1,430 904 1,703
19 10 834 421 360 10 121 1,286 592 1,016 606
20 6 396 357 185 3 84 334 359 161 103
21 153 87 28 137 233 81 46
22 6 277 241 15 91
23 62 51
24 23
25
26
27
28
29
30
Total 4,497 27,142 27,703 10,989 3,431 32,731 3,775 51,434 32,393 36,722 68,570
2007 2008
6
7
8
9 31 11
10 94 11 41 20 68 49 190
11 16 753 1,002 1,931 516 888 775 592 1,878 741 850 2,455
12 190 3,352 4,220 5,661 1,676 4,559 2,291 2,867 5,878 1,735 3,102 12,353
13 162 2,934 4,886 4,514 1,053 3,732 2,133 2,464 5,437 1,648 2,601 13,567
14 77 2,420 3,659 3,366 700 2,001 1,376 1,956 4,794 1,224 1,866 11,432
15 55 2,232 3,594 2,390 450 1,082 725 1,021 3,367 1,107 806 6,986
16 20 1,658 3,046 1,924 370 698 413 614 2,116 834 553 3,224
17 32 886 1,956 1,347 125 352 373 504 1,717 440 244 2,483
18 16 427 1,224 806 191 242 142 319 1,073 305 236 790
19 26 463 961 316 65 82 41 113 538 191 136 457
20 3 189 691 381 62 22 68 58 278 108 84 232
21 2 139 129 270 30 1 169 49 21
22 153 287 205 2 102 19 49 17
23 50 15 205 20 27 17
24 25 15 31 11 27 17
25 39 17 21
26
27 27
28
29
30
Total 597 15,721 25,686 23,489 5,263 13,701 8,479 10,507 27,412 8,404 10,511 54,212
2009
6
7
8
9
10 22
11 422 1,173 686 2,480 612 174
12 2,661 7,141 3,400 7,964 2,290 1,046
13 1,781 6,346 4,696 7,105 1,342 686
14 1,219 5112 3,850 4,989 940 360
15 576 3,593 2,601 3,978 504 289
16 289 2,117 1,663 2,491 522 164
17 186 1,257 1,252 1,194 320 51
18 46 676 564 974 189 52
19 305 295 656 156 11
20 346 241 396 61 13
21 22 122 69 246 35 6
22 122 52 95 43
23 23 18
24 23 14 35
25
26
27
28
29
30
Total 7,223 28,308 19,415 32,581 7,068 2,853
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Table 8: Type B2 (sublegal) catch-at-size in 1 inch TL intervals for each two-month season, e.g. January-
February=season 1. Units are number of individuals.

7987
TL/Season 7 2 3 4 5 6 7 2 3 4 5 6
6
7 1,801 1,237
8 934 1,128 18,975 60,268 53,887 48,918 2,926 38,561 41,408 22,608 6,553 43,454
9 6,227 14,568 89,978 183,949 142,066 116,651 37,799 182,853 126,385 53,911 43,683 114,562
10 6,694 35,180 174,321 333,359 341,566 228,310 91,280 354,252 229,038 105515 46960 275437
11 9,963 61,250 214,864 410,159 692,486 591,504 | 156,021 436,644 281,804 273,367 69,893 558,418
Total 23,618 712,126 498,139 989,536 1,230,005 985,383 | 290,926 _ 1,012,310 _ 679,872 455401 167,089 _ 991,872
7989
6
7 2,014 2,332 1,871 705
8 8,980 17,494 29,758 20,985 5,613 21,946 4,938 13,733 14,862 4,355 224 27,144
9 38,069 84,291 135,798 104,924 44,903 179,593 15,961 71,667 159,826 130,482 1,345 189,719
10 46,274 120,870 159,634 124,743 80,451 178,358 18,474 59,096 189,250 157,860 672 230,362
11 105334 161,911 290,394 160,883 107,804 384,652 23,721 71,741 247,066 94,514 897 128,027
Total 798,656 384,566 617,597 413,866 240,642 764,548 63,600 216,237 611,004 387,211 3,138 575,053
7997
6
7 1,831 3,986 5,812 7,414
8 3,345 45,870 63,820 21,206 7,438 17,437 13,057 12,605 46,625 7,414 9,139 13,535
9 19,355 197,220 413,426 237,176 26,032 290,619 50,857 118,803 281,533 163,100 27,418 103,946
10 74065 361,742 597,979 325,031 46,113 523,115 | 102,432 227,521 551,670 237,236 59407 337,284
11 69,440 659,993 962,115 729,505 29,750 674,237 | 191,904 327,921 683,676 570,850 223,917 446,102
Total 166,204 1,066,657 __ 2,037,340 _ 1,316,905 __ 109,333 __ 1,611,220 | 358,250 __ 686,850 __ 1,563,505 __ 986,014 __ 319,882 __ 900,867
7993
6 8,002
7 386 967 2,487
8 1,929 29,774 23,172 3,022 8,002 12,032 16,437 44,277 3,985 3,911 45,281
9 6,946 129,972 174,879 76,925 51,373 240,053 61,362 67.777 280,986 91,666 101,686 294,324
10 43,304 262,564 369,725 201,928 111,811 544119 | 120317 154,523 442,224 175361 105597 505634
11 96,247 470,106 465,295 434,945 193,403 768,169 | 143178 245485 570,579 255,070 187,728 701,850
Total 148,611 892415 __ 1,033,070 __ 713,798 359,609 1,568,344 | 336,889 485188 __ 1,040,564 526,082 __ 398,922 1,547,088
7995
6
7 913 2,450 3,511
8 17,603 26,083 32,015 19,404 13,885 21,175 3,375 70,308 22,169 13,377 24,574
9 48,747 96,626 190,568 271,655 115,705 224,460 17,998 261,632 409,385 120,390 16,790 154,464
10 94786 207,279 326,508 368,674 176,427 326,102 51744 391,714 475,963 267,532 38,538 297,343
11 117,805 335,687 375,693 553,011 310,089 571,737 76,491 470,514 643,788 508,311 150,098 565,899
Total 276,941 666,589 924,764 1,212,744 __ 616,105 __ 1,143,474 | 149,608 _ 1,196,617 _ 1,561,304 __ 909,610 __ 205425 __ 1,045,789
7997
6 2,596 838 25,481
7 6,506 11,861 838 5,272 50,962 4,036
8 1,973 59,154 67,505 44,913 6,506 35,582 4,608 64,938 58,395 50,962 4,018 20,178
9 27,607 278,022 409,221 538,957 48,797 320,238 | 33,097 208,485 273,381 152,887 32,144 173,533
10 64134 340,133 554,084 583,870 97,593 355,820 56,558 381,312 379,107 348,526 24,108 169,498
11 111,495 570,832 570,245 943,175 71,568 710,158 65356 695,293 528,340 418,174 74,332 394,553
Total 205,229 1,048,141 __ 1,603,652 2,110,915 230,970 __ 1,433,660 | 161,295 _ 1,350,029 __ 1,244,495 _ 1,046,993 __ 134,602 __ 761,798
7999 2000
6
7 1,451 3,074
8 17,020 52,522 28,285 34,900 15,126 35,696 36,964 27,572 143,250 83,231 15,285 7,771
9 56,945 144,160 279,646 191,949 98,316 267,717 79,754 164,559 451,064 279,960 134125 233,126
10 120,634 160,210 462,353 331,548 173,944 267,717 | 155843 254,385 578,534 355625 152,085 247,114
11 206,735 442,580 852,132 924,845 219,321 535435 | 282,204 482,359 719,018 612,886 364,546 453,042
Total 401,334 799,472 __ 1,602,415 1,483,242 _ 506,707 __ 1,106,565 | 564,765 __ 930,326 __ 1,694,040 _ 1,331,704 666,041 __ 941,053
2001 2002
6 7,532 2,430
7 1,365 3,173 8,610 6,503 4,861 11,136
8 10,921 26,041 22,211 85,992 30,035 25,830 4,724 54,193 14,562 35,008 16,483 22,271
9 19,111 94,973 208,359 324,857 60,070 81,797 24,295 149,573 159,916 126,903 42,953 345207
10 45,048 148,588 305,663 181,538 150,176 146,373 26,320 190,759 276,004 164,099 38426 311,800
11 164,082 307,796 445,592 391,739 300,351 305,661 55339 270,965 389,257 366,414 48,074 579,057
Total 240,527 __ 578,930 984,998 984,125 540,632 568,071 | 110,679 671,993 647,050 692,424 __ 146,136 _ 1,269,472
2003 2004
6 2,150 6,742
7 1,278 2,150 4,710 8,763
8 33,791 68,146 110,155 52,135 9,889 159,116 21,078 103,817 46,335 108,692 41,019 26,348
9 79740 225289 487,552 260,677 27,194 440,940 | 108,903 303,465 431,269 586,934 126,186 193,216
10 103,294 367,536 612,445 538,733 39,555 324974 | 112416 399,962 638,629 802,868 87,166 316,171
11 151,709 568,760 1,147,317 1,042,709 56,860 452,401 | 122,955 526,539 834,915 802,868 194,842 711,385
Total 369,812 1,034,029 __ 2,357,469 __ 1,894,256 133,498 __ 1,384,173_| 365,351 __ 1,333,783 __ 1,955,857 __ 2,301,362 _ 451,213 1,265,902
2005 2006
6 8,028 7,301
7 6,047 16,456 1,631 15,813 5,886
8 5,649 96,753 76,019 82,281 11,776 25,758 39,135 105,864 31,626 154249 41,204 32,562
9 66379 323,516 413,653 304,438 211,972 214653 | 117,406 854,455 525,341 809,215 117,725 280,901
10 91,706 556,629 717,227 280,577 249,263 223,240 | 159,802 990,496 892,552 503,090 76,521 395,085
11 153,648 901,915 948,901 440,201 243,375 291,929 | 177,413 1,236,781 1,020,056 700,054 147,156 779,316
Total 317,563 1,884,860 __ 2,155,801 __ 1,132,181 __ 716,386 755,580 | 495387 3,194,696 __ 2,685,388 __ 2,166,609 __ 386,493 __ 1,487,865
2007 2008
6 7,619
7 2,278 12,951 5,758 3,045
8 18,670 61,493 76,160 109,651 7,155 42,076 20,248 159,072 77,762 85,830 21,802
9 108,025 210,899 390,543 559,911 50,088 206,015 | 141,735 419,679 532,353 386,234 98110 396,245
10 163819 373,591 708,270 536,599 42,933 480,443 | 191,442 611,924 943,596 579,351 152,615 297,184
11 159,070 566,497 746,351 949,733 134,999 596,540 | 253913 727,077 1,100,744 736,706 272,527 656,281
Total 451,203 1,014,758 __ 1,021,324 _ 2,168,646 _ 235176 __ 1,325,074 | 613,096 1,917,753 __ 2,657,500 _ 1,786,122 __ 545,055 __ 1,349,709
2009
6 3,578
7
8 6,013 93,026 43,112 41,002 23,342 56,160
9 51,111 277,050 222,104 326,018 163,395 273,780
10 136,497 560,064 482,903 410,022 326,790 505,439
11 146419 945167 728,404 902,049 443,501 463,319
Total 340,041 _ 1,878,884 1,476,524 __ 1,681,002 __ 957,029 __ 1,295,698
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Table 9: Seasonal catch composition (sums to 1) for each commercial gear-era: the net (pre-1997) and rod and reel
eras (1997-present). For the net era, catch composition is pooled from LDWF commercial monthly landings records
(1990-1996); for the rod and reel era, from LDWF monthly trip ticket records (1999-2009). Season represents two-
month periods, e.g. January-February=season 1.

Commercial Seasonal Catch Composition
Season pre-1997 1997-2009
1 0.335 0.548
2 0.161 0.313
3 0.054 0.018
4 0.026 0.001
5 0.134 0.000
6 0.290 0.119

Table 10: Size composition of commercial catches and sample sizes in 1 inch total length intervals for each
commercial minimum length limit (MLL) era.

Commercial Catch-at-size Composition

MLL 12 inch 14 inch

TL 1981-1986  n, 1987-1997 n,
6

7

8

9

10 0.001 1

11 0.014 12

12 0.089 80 0.002 3
13 0.170 166 0.046 61
14 0.255 276 0.234 347
15 0.248 304 0.262 441
16 0.104 146 0.199 384
17 0.055 89 0.142 316
18 0.025 47 0.067 172
19 0.018 39 0.027 81
20 0.009 23 0.012 42
21 0.004 10 0.004 16
22 0.003 11 0.002 7
23 0.002 7 0.001 5
24 0.003 11 0.000 1
25 0.001 3 0.000 1
26 0.000 1 0.000 1
27

28

29
30
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Table 11: Commercial catch-at-size in 1 inch TL intervals for each two-month season, e.g. January-February=season
1. Units are number of individuals.

1981 1982
TL/Season 1 2 5 6 1 2 5 6
6
7
8
9
10 194 93 31 15 78 168 240 116 39 18 96 208
11 1,831 882 295 140 733 1,585 2,270 1,093 366 173 909 1,965
12 11,622 5,597 1,875 888 4,651 10,059 14,409 6,939 2,325 1,101 5,766 12,471
13 22,258 10,719 3,591 1,701 8,907 19,264 27,596 13,290 4,453 2,109 11,044 23,884
14 33,277 16,026 5,369 2,543 13,317 28,801 41,258 19,870 6,657 3,153 16,511 35,709
15 32,340 15,575 5,218 2,471 12,942 27,990 40,096 19,310 6,470 3,064 16,046 34,703
16 13,543 6,522 2,185 1,035 5,420 11,722 16,791 8,087 2,709 1,283 6,720 14,533
17 7,157 3,447 1,155 547 2,864 6,194 8,873 4,273 1,432 678 3,651 7,679
18 3,271 1,575 528 250 1,309 2,831 4,055 1,953 654 310 1,623 3,510
19 2,352 1,133 379 180 941 2,036 2,916 1,404 471 223 1,167 2,524
20 1,206 581 195 92 482 1,043 1,495 720 241 114 598 1,294
21 457 220 74 35 183 396 567 273 92 43 227 491
22 441 212 71 34 177 382 547 263 88 42 219 473
23 247 119 40 19 99 214 307 148 49 23 123 265
24 344 166 55 26 138 297 426 205 69 33 171 369
25 83 40 13 6 33 72 103 50 17 8 41 89
26 25 12 4 2 10 21 31 15 5 2 12 27
27
28
29
30
Total 130,648 62,920 21,080 9,984 52,284 113,076 161,981 78,010 26,136 12,378 64,823 140,195
1983 1984
6
7
8
9
10 443 213 71 34 177 383 322 155 52 25 129 278
11 4,183 2,015 675 320 1,674 3,621 3,037 1,463 490 232 1,215 2,628
12 26,549 12,786 4,284 2,029 10,624 22,978 19,273 9,282 3,110 1,473 7,713 16,681
13 50,846 24,487 8,204 3,885 20,348 44,007 36,912 17,777 5,956 2,821 14,772 31,948
14 76,019 36,611 12,266 5,809 30,422 65,794 55,187 26,578 8,904 4,217 22,085 47,765
15 73,878 35,580 11,920 5,645 29,565 63,941 53,633 25,830 8,654 4,098 21,463 46,419
16 30,938 14,900 4,992 2,364 12,381 26,777 22,460 10,817 3,624 1,716 8,988 19,439
17 16,348 7,873 2,638 1,249 6,542 14,150 11,868 5,716 1,915 907 4,750 10,272
18 7,472 3,599 1,206 571 2,990 6,467 5,424 2,612 875 415 2,171 4,695
19 5,373 2,588 867 411 2,150 4,650 3,901 1,879 629 298 1,561 3,376
20 2,754 1,326 444 210 1,102 2,384 1,999 963 323 153 800 1,731
21 1,045 503 169 80 418 904 759 365 122 58 304 657
22 1,008 485 163 77 403 872 732 352 118 56 293 633
23 565 272 91 43 226 489 410 197 66 31 164 355
24 785 378 127 60 314 680 570 275 92 44 228 493
25 190 92 31 15 76 165 138 67 22 11 55 120
26 57 27 9 4 23 49 41 20 7 3 16 36
27
28
29
30
Total 298,453 143,735 48,155 22,807 119,437 258,311 216,667 104,347 34,959 16,557 86,707 187,525
1985 1986
6
7
8
9
10 384 185 62 29 154 332 654 315 105 50 262 566
11 3,625 1,746 585 277 1,451 3,137 6,172 2,973 996 472 2,470 5,342
12 23,003 11,078 3,712 1,758 9,206 19,909 39,171 18,865 6,320 2,993 15,676 33,903
13 44,056 21,217 7,108 3,367 17,631 38,130 75,021 36,130 12,105 5,733 30,022 64,931
14 65,867 31,722 10,628 5,033 26,359 57,008 112,163 54,018 18,097 8,571 44,886 97,077
15 64,012 30,828 10,328 4,892 25,617 55,403 109,004 52,497 17,588 8,330 43,622 94,343
16 26,807 12,910 4,325 2,048 10,728 23,201 45,648 21,984 7,365 3,488 18,268 39,509
17 14,165 6,822 2,286 1,082 5,669 12,260 24,121 11,617 3,892 1,843 9,653 20,877
18 6,474 3,118 1,045 495 2,591 5,603 11,025 5,309 1,779 842 4,412 9,542
19 4,655 2,242 751 356 1,863 4,029 7,927 3,818 1,279 606 3,172 6,861
20 2,386 1,149 385 182 955 2,065 4,064 1,957 656 311 1,626 3,517
21 905 436 146 69 362 784 1,542 743 249 118 617 1,335
22 873 420 141 67 349 756 1,487 716 240 114 595 1,287
23 489 236 79 37 196 424 833 401 134 64 333 721
24 680 328 110 52 272 589 1,159 558 187 89 464 1,003
25 165 79 27 13 66 143 281 135 45 21 112 243
26 49 24 8 4 20 42 84 40 13 6 33 72
27
28
29
30
Total 258,598 124,541 41,725 19,761 103,488 223,816 440,355 212,076 71,051 33,650 176,225 381,127
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1987 1988
TL/Season 1 2 3 4 5 6 1 2 3 4 5 6
6
7
8
9
10
11
12 874 421 141 67 350 756 695 335 112 53 278 601
13 16,394 7,895 2,645 1,253 6,561 14,189 13,042 6,281 2,104 997 5,219 11,288
14 83,860 40,387 13,531 6,408 33,560 72,581 66,711 32,128 10,764 5,098 26,697 57,739
15 94,036 45,288 15,173 7,186 37,632 81,388 74,806 36,027 12,070 5716 29,937 64,745
16 71,398 34,385 11,520 5,456 28,573 61,795 56,798 27,354 9,164 4,340 22,730 49,159
17 50,931 24,529 8,218 3,892 20,382 44,081 40,516 19,613 6,537 3,096 16,214 35,067
18 23,993 11,655 3,871 1,833 9,602 20,766 19,086 9,192 3,080 1,459 7,638 16,619
19 9,791 4,715 1,680 748 3,918 8,474 7,789 3,751 1,257 595 3,117 6,741
20 4,413 2,125 712 337 1,766 3,819 3,511 1,691 566 268 1,405 3,038
21 1,467 707 237 112 587 1,270 1,167 562 188 89 467 1,010
22 563 271 91 43 225 487 448 216 72 34 179 387
23 354 170 57 27 142 306 282 136 45 22 113 244
24 63 30 10 5 25 54 50 24 8 4 20 43
25 56 27 9 4 22 48 44 21 7 3 18 38
26 50 24 8 4 20 43 40 19 6 3 16 34
27
28
29
30
Total 358,241 172,529 57,802 27,375 143,364 310,058 284,984 137,249 45,982 21,777 114,047 246,654
1989 1990
6
7
8
9
10
11
12 722 348 116 55 289 625 314 151 51 24 126 272
13 13,646 6,524 2,186 1,035 5,421 11,724 5,902 2,842 952 451 2,362 5,108
14 69,293 33,372 11,180 5,295 27,730 59,973 30,188 14,639 4,871 2,307 12,081 26,128
15 77,701 37,421 12,537 5,938 31,095 67,250 33,851 16,303 5,462 2,587 13,647 29,298
16 58,996 28,413 9,519 4,508 23,609 51,061 25,702 12,378 4,147 1,964 10,286 22,245
17 42,084 20,268 6,790 3,216 16,842 36,424 18,334 8,830 2,958 1,401 7,337 15,868
18 19,825 9,548 3,199 1,615 7,934 17,159 8,637 4,160 1,394 660 3,456 7,475
19 8,090 3,896 1,305 618 3,238 7,002 3,625 1,698 569 269 1,411 3,051
20 3,646 1,756 588 279 1,459 3,156 1,689 765 256 121 636 1,375
21 1,212 584 196 93 485 1,049 528 254 85 40 211 457
22 465 224 75 36 186 402 203 98 33 15 81 175
23 292 141 47 22 117 253 127 61 21 10 51 110
24 52 25 8 4 21 45 23 11 4 2 9 20
25 46 22 7 4 18 40 20 10 3 2 8 17
26 41 20 7 3 16 36 18 9 3 1 7 15
27
28
29
30
Total 296,013 142,560 47,762 22,620 118,461 256,199 128,961 62,108 20,808 9,855 51,609 111,616
1991 1992
6
7
8
9
10
11
12 592 285 95 45 237 512 471 227 76 36 188 408
13 11,102 5,347 1,791 848 4,443 9,609 8,839 4,257 1,426 675 3,637 7,650
14 56,790 27,350 9,163 4,340 22,727 49,152 45,213 21,775 7,295 3,455 18,094 39,132
15 63,681 30,669 10,275 4,866 25,484 55,116 50,699 24,417 8,180 3,874 20,289 43,880
16 48,351 23,286 7,801 3,695 19,349 41,848 38,494 18,639 6,211 2,942 15,405 33,317
17 34,491 16,611 5,565 2,636 13,803 29,852 27,460 13,225 4,431 2,098 10,989 23,766
18 16,248 7,825 2,622 1,242 6,502 14,063 12,936 6,230 2,087 988 5177 11,196
19 6,631 3,193 1,070 507 2,654 5,739 5,279 2,542 852 403 2,113 4,569
20 2,988 1,439 482 228 1,196 2,586 2,379 1,146 384 182 952 2,059
21 994 478 160 76 398 860 791 381 128 60 317 685
22 381 184 61 29 152 330 303 146 49 23 121 263
23 240 115 39 18 96 207 191 92 31 15 76 165
24 42 20 7 3 17 37 34 16 5 3 14 29
25 38 18 6 3 15 33 30 14 5 2 12 26
26 34 16 5 3 13 29 27 13 4 2 11 23
27
28
29
30
Total 242,601 116,837 39,144 18,539 97,086 209,971 193,146 93,019 31,164 14,759 77,295 167,168
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1993 1994
TL/Season 1 2 3 4 5 6 1 2 3 4 5 6
6
7
8
9
10
11
12 552 266 89 42 221 478 496 239 80 38 199 430
13 10,355 4,987 1,671 791 4,144 8,962 9,314 4,486 1,503 712 3,727 8,061
14 52,966 25,509 8,546 4,047 21,196 45,842 47,643 22,945 7,687 3,641 19,066 41,235
15 59,393 28,604 9,583 4,539 23,768 51,405 53,424 25,729 8,620 4,082 21,380 46,238
16 45,095 21,718 7,276 3,446 18,047 39,030 40,563 19,535 6,545 3,100 16,233 35,107
17 32,168 15,492 5,190 2,458 12,873 27,842 28,935 13,935 4,669 2,211 11,580 25,043
18 15,154 7,298 2,445 1,158 6,064 13,116 13,631 6,565 2,199 1,042 5,455 11,797
19 6,184 2,978 998 473 2,475 5,352 5,563 2,679 898 425 2,226 4,814
20 2,787 1,342 450 213 1,115 2,412 2,507 1,207 405 192 1,003 2,170
21 927 446 150 71 371 802 833 401 134 64 334 721
22 355 171 57 27 142 308 320 154 52 24 128 277
23 224 108 36 17 89 193 201 97 32 15 80 174
24 40 19 6 3 16 34 36 17 6 3 14 31
25 35 17 6 3 14 30 32 15 5 2 13 27
26 31 15 5 2 13 27 28 14 5 2 11 24
27
28
29
30
Total 226,266 108,970 36,508 17,290 90,549 195,834 203,525 98,018 32,839 15,553 81,448 176,151
1995 1996
6
7
8
9
10
11
12 319 154 51 24 128 276 375 181 61 29 150 325
13 5,988 2,884 966 458 2,396 5,182 7,046 3,394 1,137 538 2,820 6,099
14 30,627 14,750 4,942 2,340 12,257 26,508 36,044 17,359 5,816 2,754 14,424 31,196
15 34,344 16,540 5,541 2,624 13,744 29,725 40,418 19,465 6,521 3,089 16,175 34,982
16 26,076 12,5658 4,207 1,993 10,435 22,569 30,688 14,779 4,952 2,345 12,281 26,561
17 18,601 8,958 3,001 1,421 7,444 16,099 21,891 10,543 3,632 1,673 8,761 18,947
18 8,763 4,220 1,414 670 3,507 7,684 10,312 4,966 1,664 788 4,127 8,925
19 3,576 1,722 577 273 1,431 3,095 4,208 2,027 679 322 1,684 3,642
20 1,612 776 260 123 645 1,395 1,897 913 306 145 759 1,642
21 536 258 86 41 214 464 631 304 102 48 252 546
22 205 99 33 16 82 178 242 116 39 18 97 209
23 129 62 21 10 52 112 152 73 25 12 61 132
24 23 11 4 2 9 20 27 13 4 2 11 23
25 20 10 3 2 8 18 24 12 4 2 10 21
26 18 9 3 1 7 16 21 10 3 2 9 18
27
28
29
30
Total 130,838 63,012 21,111 9,998 52,360 113,240 153,978 74,156 24,844 11,766 61,620 133,268
1997 1998
6
7
8
9
10
11
12 266
13 5,000
14 25,574 59,663 2,985 146 22,748 11,286 14,176 719 23 4,395
15 28,677 25,242 1,656 66 9,339 5,610 3,464 227 17 2,045
16 21,774 8,839 792 43 3,854 4,891 2,513 146 12 1,400
17 15,632 8,274 446 42 3,273 6,299 2,466 83 6 415
18 7,317 6,584 284 9 1,931 1,835 127 87 4 215
19 2,986 1,651 132 15 448 1,060 326 21 2 115
20 1,346 367 49 1 779 921 191 9 1 75
21 447 21 2 2,010 11 1 21
22 172 637 12 1 0 19
23 108 25 1
24 19 1
25 17 7
26 15
27
28
29
30
Total 109,250 111,158 6,309 327 42,371 33,912 23,262 1,303 66 8,700
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Table 11 (continued):

1999 | 2000

TL/Season 1 2 3 45 6 1 2 3 4 5 6

6

7

8

9

10

11

12

13

14 12,552 7,228 350 15 3,033 | 5066 3,438 169 9 983

15 6,183 3,290 198 11 1,137 | 2,732 1,243 120 5 853

16 4,845 2,214 128 7 654 3,032 1,803 68 5 532

17 1,236 649 82 5 465 1,220 368 38 3 222

18 912 638 17 2 261 975 481 9 1 235

19 633 444 32 2 123 282 259 22 1 103

20 168 202 18 1 64 61 69 18 0

21 62 107 11 0 11 53 30 0

22 109 50 4 0 10 47 26 9

23 19 0 0 20 23 0

24 34 0

25 15 0

26 0

27

28

29

30

Total 26,701 14,892 842 44 5,777 | 13,467 7.740 44424 2,936
2001 2002

6

7

8

9

10

11

12

13

14 20,093 7,106 349 20 3,787 | 9,762 4,810 205 13 3,158

15 9,322 5,232 214 17 2,131 6,900 3,411 198 12 1,665

16 3,264 2,694 153 8 1,276 | 4,936 1,439 136 6 533

17 3,329 2,495 125 5 727 898 1,600 71 5 277

18 1,224 1,521 114 4 244 746 870 49 2 73

19 411 761 56 2 121 404 431 33 2 25

20 640 211 39 2 35 750 462 15 1 22

21 87 21 1 25 123 85 15 0 2

22 211 11 0 18 8 0 11

23 240 2 0 41 5 0

24 3 0 29 1

25 3 0

26

27

28

29

30

Total 38,523 20,318 __ 1,090 61 8,365 | 24,519 13,178 735 41 5,765
2003 2004

6

7

8

9

10

11

12

13

14 4,637 2,248 65 4 841 3,398 1,580 69 5 890

15 1,792 841 54 3 376 1,467 1,158 65 3 434

16 337 371 29 1 170 831 267 33 1 124

17 366 216 15 1 80 308 227 25 1 91

18 69 151 15 1 32 341 185 15 0 41

19 56 54 15 0 23 296 110 5 1 9

20 3 31 4 0 7 73 87 2 0 6

21 17 2 0 1 2 68 2 0

22 15 1 0 1 1 10 1 0

23 30 4 1 0 0 68 18 0

24 2 0 0 16 0

25 3 0 0 1 7 0

26 1 0

27 0

28

29

30

Total 7,291 3,953 202 11 1,533 | 6,785 3733 217 12 1,595
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Table 11 (continued):

2005 2006
TL/Season 1 2 3 4 5 6 1 2 3 4 5 6

14 3,702 1,621 70
15 1,398 886 53
16 812 195 38
17 256 268 16
18 113 165 7
19 22 110 3

705 366 151
384 243 111
177 102 57

20 10 21

[SESESESRSIENI SR RN
Y
s
(%)
kN
@
SO~ aNnAN©O
SRR RS ESRSRSRSRSRSY

N
@
S

Total 6,311 3,326 191 10 1,360 755 393 23 1 159
2007 2008

14 1,634 762 36
15 911 604 31
16 302 380 23
17 433 166 13
18 191 73 7
19 260 69

443 2,012 1,168 54
209 931 532 33
120 463 278 18

462
249
100
30 121 110 7 18
41 15
21 18 13

OO0 00O0O0OONNN
N
cCoocoOoOoOwNaNN
©

Total 3,670 2,108 118 6 867 4,017 2,331 130 7 909
2009

Coo00OONNWO
ocoooO0O00OOO

S

Total 372 200 11 1 78
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Table 12: Length-at-age samples (1994-2001) and female von Bertalanffy growth parameters derived from LDWF
fishery independent sampling efforts. Von Bertalanffy units are mm (total length) and years.

Female captures Seine captures < 200mm Total fishery independent
w/ ages by CSA w/o ages by CSA captures at age
CSA n CSA n Age n

1 885 1 512 0 5,975
2 877 2 1,255 1 3,834
3 2,522 3 192 2 3,567
4 1,630 4 1,684 3 1,253
5 820 5 877 4 289
6 1,652 6 291 5 37
7 1,175 7 606 6 16
Total 9,561 Total 5,417 7 6
8 1
Total 14,978

Female captures
w/ ages by sampling gear

Gear n Female VBGF

gillnet 6,425 parameters
rod and reel 1,824 Lo 650
trammel net 1,208 K 0.451
beach seine 37 ty -0.036

trawl 17

other 50

Total 9,561

Table 13: Sex ratio observations (proportion female) in 1 inch TL intervals derived from the LDWF fishery
independent marine gillnet survey (1988-2009) including sample sizes, model parameters, and the resulting
Premvector computed at the midpoint of each 1 inch TL interval.

r 0.46
lso 10.87
TL  Observed  Prem n
0 0.50
1 0.50
2 0.50
3 0.50
4 0.50
5 0.50 0.50 8
6 0.41 0.50 17
7 0.44 0.50 50
8 0.33 0.50 1,355
9 0.32 0.50 7,255
10 0.40 0.50 | 11,676
11 0.49 0.57 | 17,633
12 0.61 0.68 | 17,099
13 0.75 0.77 | 12,708
14 0.84 0.84 | 10,474
15 0.89 0.90 7,760
16 0.91 0.93 4,933
17 0.92 0.96 3,284
18 0.90 0.97 2,035
19 0.88 0.98 1,404
20 0.87 0.99 860
21 0.90 0.99 476
22 0.88 1.00 287
23 0.90 1.00 174
24 0.94 1.00 106
25 0.95 1.00 64
26 1.00 1.00 45
27 0.95 1.00 22
28 1.00 1.00 8
29 1.00
30 1.00
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Table 14: Female maturity observations in 1 inch TL intervals derived from the LDWF fishery independent gillnet
survey (1997-2009) including sample sizes, model parameters, and the resulting p,,,; vectors.

k 0.76
ls 7.70
TL  Observed  Dyaci n; Age  Pmata
0 0.00 1 0.808
1 0.01 2 0.997
2 0.02 3 1.000
3 0.04 4 1.000
4 0.08 5 1.000
5 0.16 6+ | 1.000
6 0.29
7 0.47 0.46 7
8 0.44 0.65 118
9 0.70 0.80 906
10 0.92 0.89 2,352
11 0.96 095 4,513
12 0.98 0.98 4,954
13 0.99 0.99 4,587
14 1.00 0.99 4,446
15 1.00 1.00 3515
16 1.00 1.00 2,440
17 1.00 1.00 1,676
18 1.00 1.00 1,126
19 1.00 1.00 786
20 1.00 1.00 508
21 1.00 1.00 284
22 1.00 1.00 187
23 1.00 1.00 115
24 1.00 1.00 82
25 1.00 1.00 54
26 1.00 1.00 42
27 1.00 1.00 21
28 1.00 1.00 8
29 1.00
30 1.00

Table 15: Age-specific natural mortality estimates. Units are year 1.

M at age
lower ~mean  upper
0.82 0.57 0.47
0.4 0.38 0.36
0.3 0.32 0.32
0.27 0.29 0.3
0.25 0.27 0.28
0.23 0.25 0.27

(o)) 2
PR 2Q
[




LA Spotted Seatrout Assessment-Page 55 of 95

Table 16: Probabilities of age (females only) given length P(a|l) in 1 inch TL intervals (1981-2001).

P(a|l) January-February 1981-2001 P(a|l) March-April 1981-2001
TL/Age 0 1 2 3 4 5 6+ 0 1 2 3 4 5 6+
6 1.00 1.00
7 1.00 1.00
8 1.00 1.00
9 1.00 1.00
10 1.00 0.18 0.82
11 1.00 1.00
12 1.00 1.00
13 1.00 1.00
14 1.00 1.00
15 0.82 0.18 1.00
16 1.00 049 0.51
17 1.00 1.00
18 0.96 0.04 0.98 0.02
19 0.56 042 0.01 082 017 0.01
20 0.04 085 009 001 0.21 0.71 0.07 0.01
21 062 029 006 0.03 0.01 069 023 005 002
22 020 045 019 0.16 030 040 016 0.14
23 0.02 027 027 045 005 029 025 042
24 0.08 0.19 0.73 0.10 0.20 0.70
25 0.01 0.09 0.89 0.02 0.10 087
26 0.03 0.96 0.04 0.95
27 0.01 0.99 0.01 0.98
28 1.00 1.00
29 1.00 1.00
30 1.00 1.00

P(a|l) May-June 1981-2001 P(a|l) July-August 1981-2001

6 1.00 1.00
7 1.00 1.00
8 1.00 1.00
9 1.00 1.00
10 1.00 1.00
11 0.98 0.02 1.00
12 1.00 0.99 o0.01
13 1.00 1.00
14 1.00 1.00
15 1.00 1.00
16 0.98 0.02 1.00
17 0.17  0.83 086 0.14
18 099 o0.01 0.05 094 o0.01
19 0.91 0.08 0.95 0.05
20 049 046 0.04 070 027 0.02
21 0.06 070 019 004 002 0.18 0.63 0.14 0.05
22 039 035 013 0.13 0.01 045 0.31 0.23
23 0.09 030 023 0.39 0.14 0.31 0.55
24 0.01 0.12 020 0.67 0.02 0.16 0.82
25 0.03 o0.11 0.85 0.05 0.95
26 0.01 0.05 094 0.01 0.99
27 0.02 0.98 1.00
28 0.01 0.99 1.00
29 1.00 1.00
30 1.00 1.00

P(a|l) September-October 1981-2001 P(a|l) November-December 1981-2001
6 1.00 1.00
7 1.00 1.00
8 1.00 1.00
9 1.00 1.00
10 1.00 1.00
11 1.00 1.00
12 1.00 1.00
13 0.99 o0.01 1.00
14 1.00 0.96 0.04
15 1.00 1.00
16 1.00 1.00
17 0.98 0.02 0.99 o0.01
18 0.50 0.50 0.88 0.12
19 0.01 0.95 0.04 0.177  0.81 0.03
20 0.81 0.177  0.02 086 0.12 0.01
21 035 050 0.11 0.04 0.51 0.38 0.08 0.03
22 004 049 027 0.20 0.11 048 023 0.18
23 0.19 0.30 0.51 0.01 023 028 048
24 0.04 0.17 0.79 0.06 0.19 076
25 0.07 0.93 0.01 0.08 0.91
26 0.02 0.98 0.03 0.97
27 1.00 0.01 0.99
28 1.00 1.00
29 1.00 1.00
30 1.00 1.00
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Table 17: Probabilities of age (females only) given length P(a|l) in 1 inch TL intervals (2002-2009). The shaded
rows (where n; < 5), are taken from the corresponding 1981-2001 matrices.

P(a|l) January-February 2002

P(a|l) March-April 2002

1 2 3 4 5 6+

n

2

3

4

5

6+

n

1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
082 0.18
1.00
1.00
096 0.04
056 042 0.01
004 085 0.09 001
062 029 006 003
020 045 019 0.16
002 027 027 045
008 0.19 0.73
0017 0.09 0.89
0.03 096
0.01  0.99
1.00
1.00
1.00

1.00
1.00
1.00
1.00
0.18

0.82
1.00
1.00
1.00
1.00
1.00
0.49

0.51
1.00
0.98
0.82
0.21
0.01

0.02
0.17
0.71
0.69
0.30
0.05

0.01
0.07
0.23
0.40
0.29
0.10
0.02

0.01
0.05
0.16
0.25
0.20
0.10
0.04
0.01

0.02
0.14
0.42
0.70
0.87
0.95
0.98
1.00
1.00
1.00

P(a|l) May-June 2002

P(a|l) July-August 2002

1.00
1.00
1.00
1.00
1.00
0.98
0.69
0.08

0.02
0.31
0.92
1.00
082 0.18
0.58 042
0.46  0.54
033 050 017
0.11  0.89
071  0.29
006 070 019 004 0.02
039 035 013 0.13
009 030 023 039
001 012 020 067
003 0.11 085
001 0.05 094
0.02 098
0.01 099
1.00
1.00

16
13
18
22
24
13

_“aNOO®

1.00
1.00
1.00
1.00
1.00
1.00
0.93
0.31
0.11
0.05

0.07

0.07
0.63
0.84
0.90
0.78
0.36
0.71
0.33

0.05
0.05
0.22
0.57
0.29
0.67
0.70
0.18
0.01

0.06

0.27
0.63
0.45
0.14
0.02

0.02
0.14
0.31
0.31
0.16
0.05
0.01

0.05
0.23
0.55
0.82
0.95
0.99
1.00
1.00
1.00
1.00

15
16
19
21
18
14

“aaoN

P(a]l) September-October 2002

P(a|l) November-December 2002

1.00
1.00
1.00
1.00
1.00
1.00
083 0.17
088 0.08 0.04
064 036
033 050 0.17
0.33 067
098 0.02
0.50 0.50
001 095 0.04
081 017 0.02
035 050 011 0.04
004 049 027 020
0.19 030 0.51
004 0.17 0.79
0.07 093
002 098
1.00
1.00
1.00
1.00

24

=N
~voo IR

1.00

1.00
1.00
1.00
1.00
1.00
0.94
0.95
1.00
0.86
0.53
0.14
0.20

0.03
0.03

0.14
0.41
0.71
0.40
0.17

0.03
0.02

0.06
0.14
0.20
0.81
0.86
0.51
0.11
0.01

0.20
0.03
0.12
0.38
0.48
0.23
0.06
0.01

0.01
0.08
0.23
0.28
0.19
0.08
0.03
0.01

0.03
0.18
0.48
0.76
0.91
0.97
0.99
1.00
1.00
1.00

34
59
45
28
17

10
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Table 17 (continued):

P(a|l) January-February 2003 P(a]l) March-April 2003
TL/Age 0 1 2 3 4 5 6+ | n, 0 1 2 3 4 5 6+ | n
6 1.00 1.00

7 1.00 1.00

8 1.00 1.00

9 1.00 1.00

10 1.00 0.18 0.82
11 1.00 1 1.00
12 0.03 093 0.03 30 1.00 6
13 0.87 0.13 23 088 0.08 0.04 26
14 0.95 0.05 20 0.92 0.08 26
15 0.95 0.05 19 0.81 0.19

16 0.71 0.29 7 022 0.78

17 0.60 0.40 5 1.00

18 0.96 0.04 2 1.00

19 0.56 042 0.01 082 017 0.01

20 0.04 085 009 0.01 3 0.21 0.71 0.07 0.01

21 0.62 029 0.06 0.03 0.01 069 023 005 002
22 020 045 019 0.16 030 040 016 0.14
23 0.02 027 027 045 005 029 025 042
24 0.08 019 0.73 0.10 0.20 0.70
25 0.01 0.09 0.89 0.02 0.10 087
26 0.03 0.96 0.04 0.95
27 0.01 0.99 0.01 0.98
28 1.00 1.00
29 1.00 1.00
30 1.00 1.00
P(a]l) May-June 2003 P(a]l) July-August 2003

6 1.00 1.00

7 1.00 1.00

8 1.00 1.00

9 1.00 1.00

10 1.00 1.00

11 1.00 6 1.00

12 0.71 0.29 17 0.87 0.13

13 0.27 073 11 043 0.57

14 0.03 090 o0.07 30 0.11 0.89

15 0.97 0.03 30 0.03 093 0.03

16 0.92 0.08 39 1.00

17 075 0.15 0.10 20 0.05 090 0.05

18 040 047 0.07 007 15 0.64 036

19 075 0.13 0.13 8 0.33 067

20 0.07 053 033 007 15 0.70 0.27 0.02

21 020 0.60 0.20 0.80 0.20

22 039 035 013 0.13 0.01 045 0.31 0.23
23 0.09 030 023 0.39 0.14 0.31 0.55
24 0.01 0.12 020 0.67 0.02 0.16 082
25 0.03 0.11 0.85 0.05 0.95
26 0.01 0.05 0.94 0.01 0.99
27 0.02 0.98 1.00
28 0.01 0.99 1.00
29 1.00 1.00
30 1.00 1.00
P(a]l) September-October 2003 P(a]l) November-December 2003

6 1.00 1.00

7 1.00 1.00

8 1.00 1.00

9 1.00 1.00

10 1.00 1.00

11 1.00 4 0.92 0.08 12
12 0.83 0.10 0.07 30 0.90 0.10 73
13 0.68 0.32 37 0.99 o0.01 72
14 0.70 0.30 30 0.88 0.12 34
15 044 0.56 16 084 005 0.05 0.05 19
16 0.09 091 11 0.50 0.50 14
17 0.92 0.08 12 0.99 0.01

18 0.80 0.20 088 0.12

19 0.01 0.95 0.04 0.177  0.81 0.03

20 0.81 0.17  0.02 086 0.12 0.01

21 035 050 0.11 0.04 0.51 0.38 0.08 0.03
22 004 049 027 0.20 0.11 048 0.23 0.18
23 0.19 030 0.51 1 0.01 023 0.28 048
24 0.04 017 0.79 0.06 0.19 0.76
25 0.07 0.93 0.01 0.08 0.91
26 0.02 0.98 0.03 0.97
27 1.00 0.01 0.99 1
28 1.00 1.00
29 1.00 1.00
30 1.00 1.00

=
~wwhAoNOG

-

SN NN W=NA
SRR weIINIINES

AN = WO

“ N o
SN _ AN ANWN




LA Spotted Seatrout Assessment-Page 58 of 95

Table 17 (continued):

P(a|l) January-February 2004 P(a|l) March-April 2004
TL/Age 0 1 2 3 4 5 6+ | n 0 1 2 3 4 5 6+ | n
6 1.00 1.00
7 1.00 1.00
8 1.00 1.00
9 1.00 1.00
10 1.00 0.18 0.82
11 1.00 1.00 2
12 0.03 093 0.03 0.05 0.95 19
13 1.00 087 0.07 007 15
14 1.00 1.00 26
15 1.00 092 0.08 13
16 0.38 0.63 075 0.25
17 1.00 0.50 0.50
18 0.17  0.83 0.14 071 0.14
19 0.56 042 0.01 0.20 0.60 0.20
20 0.04 085 0.09 o0.01 021 071 0.07 0.01
21 062 029 0.06 0.03 001 069 023 005 0.02
22 020 045 0.19 0.16 030 040 0.16 0.14
23 0.02 027 027 045 005 029 025 042
24 0.08 019 0.73 010 020 0.70
25 0.01 0.09 0.89 002 010 0.87
26 0.03 0.96 0.04 0.95
27 0.01 0.99 0.01 0.98
28 1.00 1.00
29 1.00 1.00
30 1.00 1.00
P(a]l) May-June 2004 P(a]l) July-August 2004
6 1.00 1.00
7 1.00 1.00
8 1.00 1.00
9 1.00 1.00
10 1.00 1.00 1
11 098 0.02 4 1.00 7
12 022 070 004 0.04 27 064 033 002 42
13 1.00 40 0.45 0.55 40
14 1.00 50 0.19 081 21
15 094 0.06 35 007 086 007 28
16 082 0.18 22 1.00 26
17 086 0.14 14 067 029 005 21
18 0.13 0.88 8 0.38 0.63
19 013 075 0.13 8 011 067 022
20 049 046 0.04 070 027 0.02
21 006 070 0.19 0.04 0.02 0.18 0.63 0.14 0.05
22 039 035 0.13 0.13 0.01 045 0.31 0.23
23 009 030 023 0.39 0.14  0.31 0.55
24 0.01 0.12 020 0.67 002 016 0.82
25 0.03 0.11 0.85 0.05 0.95
26 0.01 0.05 0.94 0.01 0.99
27 0.02 0.98 1.00
28 0.01 0.99 1.00
29 1.00 1.00
30 1.00 1.00

P(a]l) September-October 2004 P(a|l) November-December 2004
6 1.00 1.00

7 1.00 1.00
8 1.00 1.00

9 1.00 1.00

10 1.00 1.00

11 1.00 5 0.90 0.10 10
12 0.93 0.07 44 0.91 0.09 43
13 0.83 0.14 0.03 29 0.96 0.04 76
14 0.81 0.19 26 0.93 0.07 57
15 0.20 0.80 10 0.80 0.20 20
16 1.00 053 033 0.13 15
17 0.98 0.02 0.11 0.89

18 0.50 0.50 088 0.12

19 0.01 0.95 0.04 0.177  0.81 0.03
20 0.81 0.17  0.02 086 0.12 0.01
21 035 050 0.11 0.04 0.51 0.38 0.08 0.03
22 0.04 049 027 020 0.11 048 0.23 0.18
23 0.19 0.30 0.51 0.01 023 0.28 048
24 0.04 0.17 0.79 0.06 0.19 076 1
25 0.07 0.93 0.01 0.08 0.91
26 0.02 0.98 0.03 0.97
27 1.00 0.01 0.99
28 1.00 1.00
29 1.00 1.00
30 1.00 1.00
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Table 17 (continued):

P(a|l) January-February 2005 P(a|l) March-April 2005
TL/Age 0 1 2 3 4 5 6+ | n, 0 1 2 3 4 5 6+ | n
6 1.00 1.00
7 1.00 1.00
8 1.00 1.00
9 1.00 1.00
10 1.00 0.18 0.82
11 1.00 1 1.00 2
12 1.00 17 | 0.11 0.89 9
13 089 0.07 0.04 28 0.92 0.08 25
14 0.90 0.10 31 1.00 27
15 088 0.04 004 004 24 0.93 0.07 14
16 0.60 0.40 10 0.80 0.20
17 1.00 2 0.20 0.80
18 0.96 0.04 4 040 040 0.20
19 0.56 042 0.01 2 082 017 0.01
20 0.04 085 009 0.01 0.21 0.71 0.07 0.01
21 0.62 029 0.06 0.03 0.01 069 023 005 002
22 020 045 019 0.16 030 040 016 0.14 2
23 0.02 027 027 045 005 029 025 042
24 0.08 019 0.73 1 0.10 0.20 0.70
25 0.01 0.09 0.89 0.02 0.10 087
26 0.03 0.96 0.04 0.95
27 0.01 0.99 0.01 0.98
28 1.00 1.00
29 1.00 1.00
30 1.00 1.00
P(a]l) May-June 2005 P(a]l) July-August 2005
6 1.00 1.00
7 1.00 1.00
8 1.00 1.00
9 1.00 1.00
10 1.00 1.00
11 0.98 0.02 3 1.00 9
12 045 0.55 29 0.88 0.12 33
13 014 084 0.02 51 0.50 0.50 30
14 0.97 0.03 78 0.16  0.84 25
15 0.95 0.05 65 0.03 088 0.09 33
16 0.91 0.09 23 0.95 0.05 40
17 0.71 0.29 28 0.90 0.10 30
18 0.48 0.52 21 0.63 0.38 8
19 0.15 0.85 13 0.95 0.05
20 0.08 0.92 13 0.83 0.17
21 1.00 0.18 0.63 0.14 0.05
22 039 035 013 0.13 0.01 045 0.31 0.23
23 0.09 030 023 0.39 0.14 0.31 0.55
24 0.01 0.12 020 0.67 0.02 0.16 082
25 0.03 0.11 0.85 0.05 0.95
26 0.01 0.05 0.94 0.01 0.99
27 0.02 0.98 1 1.00
28 0.01 0.99 1.00
29 1.00 1.00 1
30 1.00 1.00
P(a]l) September-October 2005 P(a]l) November-December 2005
6 1.00 1.00
7 1.00 1.00
8 1.00 1.00
9 1.00 1.00
10 1.00 1.00 1
11 1.00 7 1.00 5
12 0.90 0.05 005 21 0.96 0.04 27
13 0.90 0.10 21 0.96 0.04 55
14 0.60 0.40 10 0.98 0.02 42
15 0.38 0.63 8 1.00 19
16 1.00 4 1.00
17 0.98 0.02 0.40 0.60
18 0.50 0.50 0.88 0.12
19 0.01 0.95 0.04 1.00
20 0.81 0.17  0.02 086 0.12 0.01
21 035 050 0.11 0.04 0.51 0.38 0.08 0.03
22 004 049 027 0.20 0.11 048 0.23 0.18
23 0.19 030 0.51 0.01 023 0.28 048 1
24 0.04 017 0.79 0.06 0.19 0.76
25 0.07 0.93 0.01 0.08 0.91
26 0.02 0.98 0.03 0.97
27 1.00 0.01 0.99
28 1.00 1.00
29 1.00 1.00
30 1.00 1.00
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Table 17 (continued):

P(a|l) January-February 2006 P(a|l) March-April 2006

TL/Age 0 1 2 3 4 5 6+ | n, 0 1 2 3 4 5 6+ | n
6 1.00 1.00
7 1.00 1.00
8 1.00 1.00
9 1.00 1.00
10 1.00 0.18 0.82 1
11 1.00 1.00 4
12 092 0.08 13 1.00 22
13 098 0.02 48 098 0.02 44
14 094 0.06 31 1.00 43
15 095 0.05 22 085 0.15 26
16 0.50 0.50 8 073 0.27 15
17 083 0.17 6 0.50 0.50 10
18 096 0.04 0.13  0.88
19 056 042 o0.01 082 017 0.01
20 004 085 0.09 o001 1 021 071 0.07 0.01
21 062 029 006 0.03 001 069 023 005 0.02
22 020 045 019 0.16 030 040 0.16 0.14
23 0.02 027 027 045 005 029 025 042
24 008 019 073 010 020 0.70
25 001 009 089 002 010 0.87
26 0.03 0.96 0.04 0.95
27 0.01 0.99 0.01 0.98
28 1.00 1.00
29 1.00 1.00
30 1.00 1.00

P(a]l) May-June 2006 P(a]l) July-August 2006

6 1.00 1.00

7 1.00 1.00

8 1.00 1.00

9 1.00 1.00

10 1.00 1 1.00

11 1.00 8 1.00 8

12 070 023 007 30 1.00 30

13 0.17  0.83 53 0.31 0.69 26

14 0.01 097 002 95 0.08 0.92 51

15 1.00 67 0.02 0.98 59

16 083 0.18 40 092 0.08 38

17 060 036 0.04 25 087 0.13 23

18 042 0.58 12 063 025 013

19 017  0.67 0.17 6 095 0.05

20 1.00 6 033 067

21 1.00 10 0.18 0.63 0.14 0.05

22 039 035 013 0.13 3 0.01 045 0.31 0.23

23 009 030 023 0.39 0.14  0.31 0.55

24 0.01 012 020 067 1 002 016 0.82

25 0.03 0.11 0.85 0.05 0.95

26 001 005 094 0.01 0.99

27 0.02 0.98 1.00

28 0.01 0.99 1.00

29 1.00 1.00

30 1.00 1.00

P(a]l) September-October 2006 P(a]l) November-December 2006
6 1.00 1.00

7 1.00 1.00
8 1.00 1.00

9 1.00 1.00

10 1.00 1.00

11 1.00 2 1.00 2
12 1.00 20 085 0.13 0.03 40
13 0.82 0.18 22 | 0.01 088 0.09 0.02 82
14 0.52 0.48 21 0.96 0.04 52
15 0.11 0.89 18 0.88 0.13 16
16 0.12 0.88 17 0.38 0.63 8
17 0.93 0.07 15 025 0.75 12
18 1.00 8 1.00 6
19 0.01 0.95 0.04 4 0.177  0.81 0.03 3
20 0.81 0.17  0.02 1 086 0.12 0.01

21 035 050 0.11 0.04 0.51 0.38 0.08 0.03
22 004 049 027 0.20 0.11 048 0.23 0.18
23 0.19 030 0.51 0.01 023 0.28 048
24 0.04 017 0.79 0.06 0.19 0.76
25 0.07 0.93 0.01 0.08 0.91
26 0.02 0.98 0.03 0.97
27 1.00 0.01 0.99
28 1.00 1.00
29 1.00 1.00
30 1.00 1.00
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Table 17 (continued):

P(a]l) January-February 2007 P(a|l) March-April 2007
TL/Age 0 1 2 3 4 5 6+ | n, 0 1 2 3 4 5 6+ | n
6 1.00 1.00
7 1.00 1.00
8 1.00 1.00
9 1.00 1.00
10 1.00 0.18 0.82
11 1.00 1.00 2
12 006 088 0.06 17 1.00 10
13 095 0.05 20 1.00 23
14 0.91 0.09 1.00 34
15 064 029 0.07 078 0.22 27
16 027 0.73 079 021 24
17 033 056 0.11 036 0.64 11
18 096 0.04 0.31 054 015 13
19 056 042 o0.01 013 063 013 0.13
20 004 085 0.09 o001 080 020
21 062 029 006 0.03 001 069 023 005 0.02
22 020 045 019 0.16 030 040 0.16 0.14
23 0.02 027 027 045 005 029 025 042
24 008 019 073 010 020 0.70
25 001 009 089 002 010 0.87
26 0.03 0.96 0.04 0.95
27 0.01 0.99 0.01 0.98
28 1.00 1.00
29 1.00 1.00
30 1.00 1.00
P(a]l) May-June 2007 P(a]l) July-August 2007
6 1.00 1.00
7 1.00 1.00
8 1.00 1.00
9 1.00 1.00
10 1.00 1.00
11 1.00 5 1.00 8
12 035 065 20 0.70 0.30 20
13 097 0.03 32 032 0.68 31
14 098 0.02 56 0.02 095 002 43
15 095 0.03 0.02 60 0.03 0.97 35
16 076 0.24 41 097 0.03 34
17 039 061 31 086 0.14 35
18 046 046 0.08 13 0.67 0.33 12
19 020 0.80 10 075 025
20 017 050 0.33 6 0.60 0.40
21 006 070 0.19 0.04 0.02 3 080 0.20
22 0.60 0.40 5 0.01 045 0.31 0.23
23 009 030 023 0.39 0.14  0.31 0.55
24 0.01 012 020 067 002 016 0.82
25 0.03 0.11 0.85 0.05 0.95
26 001 005 094 0.01 0.99
27 0.02 0.98 1.00
28 0.01 0.99 1.00
29 1.00 1.00
30 1.00 1.00

P(a]l) September-October 2007 P(a]l) November-December 2007
6 1.00 1.00

7 1.00 1.00

8 1.00 1.00

9 1.00 1.00

10 1.00 1.00

11 0.67 0.33 6 0.90 0.10 21
12 0.92 0.08 37 0.94 0.06 68
13 076 0.19 0.05 21 0.88 0.12 84
14 044 050 0.06 16 072 022 0.05 0.01 78
15 0.18 0.82 11 054 040 0.06 35
16 0.07 0.86 007 14 027 0.68 0.05 22
17 0.70 0.30 10 0.19 0.75 0.06 16
18 0.50 0.50 3 0.88 0.13

19 0.01 0.95 0.04 3 0.177  0.81 0.03

20 0.81 0.17  0.02 086 0.12 0.01

21 035 050 0.11 0.04 1 0.51 0.38 0.08 0.03
22 004 049 027 0.20 0.11 048 0.23 0.18
23 0.19 030 0.51 0.01 023 0.28 048
24 0.04 017 0.79 1 0.06 0.19 0.76
25 0.07 0.93 0.01 0.08 0.91
26 0.02 0.98 0.03 0.97
27 1.00 0.01 0.99
28 1.00 1.00
29 1.00 1.00
30 1.00 1.00
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Table 17 (continued):

P(a|l) January-February 2008 P(a|l) March-April 2008
TL/Age 0 1 2 3 4 5 6+ | n, 0 1 2 3 4 5 6+ | n
6 1.00 1.00
7 1.00 1.00
8 1.00 1.00
9 1.00 1.00
10 1.00 0.18 0.82
11 1.00 5 1.00 5
12 0.93 0.07 28 | 0.03 097 30
13 1.00 19 0.92 0.08 39
14 0.87 0.13 15 0.86 0.14 29
15 040 0.60 5 0.65 0.35 31
16 1.00 2 0.27 0.73 22
17 1.00 2 0.13 0.88 16
18 0.96 0.04 0.10 0.70 0.20 10
19 0.56 042 0.01 083 0.17 6
20 0.04 085 009 0.01 0.21 0.71 0.07 0.01
21 0.62 029 0.06 0.03 0.01 069 023 005 002 2
22 020 045 019 0.16 030 040 016 0.14
23 0.02 027 027 045 005 029 025 042 1
24 0.08 019 0.73 0.10 0.20 0.70
25 0.01 0.09 0.89 0.02 0.10 087
26 0.03 0.96 0.04 0.95
27 0.01 0.99 0.01 0.98
28 1.00 1.00
29 1.00 1.00
30 1.00 1.00
P(a]l) May-June 2008 P(a]l) July-August 2008
6 1.00 1.00
7 1.00 1.00
8 1.00 1.00
9 1.00 1 1.00
10 1.00 1.00
11 0.54 046 13 0.77 0.23 13
12 0.31 0.69 45 0.60 0.38 0.02 47
13 0.04 091 0.05 74 0.21 0.73 0.05 56
14 089 0.10 0.02 62 0.96 0.04 52
15 0.80 0.20 51 0.94 0.06 36
16 0.62 0.38 37 0.68 0.32 28
17 047  0.53 30 0.50 0.50 16
18 0.05 0.91 0.05 22 029 071 21
19 0.19 075 0.06 16 0.92 0.08 12
20 0.86 0.14 7 0.13 0.88 8
21 0.60 0.40 5 043  0.57 7
22 039 035 013 0.13 1 0.01 045 0.31 0.23 2
23 0.09 030 023 0.39 0.14 0.31 0.55
24 0.01 0.12 020 0.67 2 0.02 0.16 082 1
25 0.03 0.11 0.85 0.05 0.95
26 0.01 0.05 0.94 0.01 0.99
27 0.02 0.98 1.00
28 0.01 0.99 1.00
29 1.00 1.00
30 1.00 1.00
P(a]l) September-October 2008 P(a]l) November-December 2008
6 1.00 1.00
7 1.00 1.00
8 1.00 1.00
9 1.00 1.00
10 1.00 1.00
11 1.00 5 0.07 0.93 14
12 0.83 0.12 0.06 52 082 0.15 0.03 74
13 083 0.13 0.04 52 092 0.07 0.01 87
14 062 033 002 004 55 084 0.13 0.03 64
15 0.38 0.63 32 0.68 0.30 0.03 40
16 0.12 0.82 0.06 17 045 050 0.05 22
17 1.00 0.11 0.83 0.06 18
18 1.00 1.00
19 033 0.17 033 0.17 0.177  0.81 0.03
20 0.81 0.17  0.02 086 0.12 0.01
21 035 050 0.11 0.04 0.51 0.38 0.08 0.03
22 004 049 027 0.20 0.11 048 0.23 0.18
23 0.19 030 0.51 0.01 023 0.28 048
24 0.04 017 0.79 0.06 0.19 0.76
25 0.07 0.93 1 0.01 0.08 0.91 1
26 0.02 0.98 0.03 0.97
27 1.00 0.01 0.99
28 1.00 1.00
29 1.00 1.00
30 1.00 1.00
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Table 17 (continued):

P(a]l) January-February 2009 P(a|l) March-April 2009

TL/Age 0 1 2 3 4 5 6+ | n, 0 1 2 3 4 5 6+ | n
6 1.00 1.00
7 1.00 1.00
8 1.00 1.00
9 1.00 1.00
10 1.00 0.18 0.82
11 1.00 1 044 0.56 9
12 089 0.08 0.03 36 0.94 0.06 31
13 0.96 0.04 28 1.00 43
14 0.91 0.09 22 0.87 0.13 30
15 0.50 0.50 8 0.70  0.30 10
16 1.00 4 044  0.56 16
17 1.00 033 056 0.11 9
18 0.96 0.04 2 0.09 073 0.09 0.09 11
19 0.56 042 0.01 0.83 0.17 6
20 0.04 085 009 0.01 0.90 0.10 10
21 0.62 029 0.06 0.03 0.01 069 023 005 002 3
22 020 045 019 0.16 030 040 016 0.14 4
23 0.02 027 027 045 005 029 025 042 4
24 0.08 019 0.73 0.10 0.20 0.70 3
25 0.01 0.09 0.89 0.02 0.10 087
26 0.03 0.96 0.04 0.95
27 0.01 0.99 0.01 0.98
28 1.00 1.00
29 1.00 1.00
30 1.00 1.00

P(a]l) May-June 2009 P(a]l) July-August 2009
6 1.00 1.00
7 1.00 1.00
8 1.00 1.00
9 1.00 1.00
10 1.00 1.00
11 0.67 0.33 12 1.00 11
12 027 066 0.02 0.05 41 076 0.24 17
13 0.05 092 0.03 65 035 060 0.04 48
14 0.01 0.95 0.04 85 0.04 093 0.04 54
15 0.81 0.18  0.02 57 0.03 093 0.05 40
16 0.51 046  0.03 35 0.93 o007 30
17 048 045 0.06 31 0.88 008 0.04 24
18 0.15 074 0.11 27 0.56 0.44 16
19 0.67 0.33 9 050 020 0.30 10
20 0.08 058 0.33 12 1.00 6
21 0.06 070 019 0.04 002 4 089 0.11 9
22 039 035 013 0.13 1 043  0.57 7
23 0.09 030 023 0.39 1 0.14 0.31 0.55 3
24 0.01 0.12 020 0.67 2 0.02 0.16 082 2
25 0.03 0.11 0.85 1 0.05 0.95 3
26 0.01 0.05 0.94 0.01 0.99 1
27 0.02 0.98 1.00
28 0.01 0.99 1.00
29 1.00 1.00
30 1.00 1.00
P(a]l) September-October 2009 P(a]l) November-December 2009

6 1.00 1.00
7 1.00 1.00
8 1.00 1.00
9 1.00 1.00
10 1.00 1.00
11 075 0.25 12 089 o0.11 9
12 075 0.25 40 084 0.14 0.03 74
13 0.90 0.05 005 40 094 0.04 o0.01 71
14 044 050 0.06 36 0.94 0.06 67
15 0.08 0.88 0.04 25 079 0.21 38
16 0.09 082 0.09 34 0.56 0.38 0.06 16
17 0.58 0.42 12 0.30 0.70 10
18 0.70  0.30 10 0.29 0.57 0.14 7
19 0.33  0.67 6 0.177  0.81 0.03 2
20 0.81 0.17  0.02 1 086 0.12 0.01
21 035 050 0.11 0.04 2 0.51 0.38 0.08 0.03 1
22 004 049 027 0.20 0.11 048 0.23 0.18 2
23 0.19 030 0.51 1 0.01 023 0.28 048
24 0.04 017 0.79 0.06 0.19 0.76
25 0.07 0.93 0.01 0.08 0.91
26 0.02 0.98 0.03 0.97
27 1.00 0.01 0.99
28 1.00 1.00
29 1.00 1.00
30 1.00 1.00
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Table 18: Commercial catch-at-age (females only). Catches are number of individuals; weight is pounds.

Commercial Catch at Age (Females only) Total

Year /Age 1 2 3 4 5 6+ Catch Weight
1981 78,713 269,805 48,690 4,632 1,283 2,087 | 405,209 510,289
1982 97,690 334,513 60,367 5742 1,591 2,587 502,391 632,672
1983 179,811 616,345 111,228 10,581 2,931 4,767 925,662 1,165,709
1984 130,637 447,446 80,748 7,681 2,128 3,461 672,001 846,266
1985 155,799 534,038 96,374 9,168 2,539 4,130 802,049 1,010,040
1986 265,305 909,392 164,112 15611 4,324 7,033 | 1,365,777 | 1,719,956
1987 95,5689 711,214 268,684 16,631 2,569 1,918 | 1,096,605 | 1,646,522
1988 76,042 565,778 213,740 13,230 2,044 1,526 872,360 1,309,824
1989 78,984 587,672 222,012 13,742 2,123 1,585 906,118 1,360,512
1990 34,410 256,025 96,722 5,987 925 691 394,760 592,721
1991 64,733 481,635 181,953 11,262 1,740 1,299 742,622 1,115,027
1992 51,637 383,451 144,861 8,967 1,385 1,034 591,235 887,723
1993 60,374 449,206 169,702 10,504 1,622 1,212 692,619 1,039,949
1994 54,306 404,058 152,645 9,448 1,459 1,090 623,007 935,428
1995 34,911 259,751 98,129 6,074 938 701 400,504 601,346
1996 41,085 305,691 115484 7,148 1,104 825 471,338 707,701
1997 22,660 174,386 74,797 4,095 722 472 277,133 389,622
1998 4,378 41,613 19,378 2,831 708 190 69,098 101,661
1999 3,021 33,743 11,717 884 176 144 49,684 68,409
2000 980 15,646 8,112 407 79 50 25,275 36,545
2001 3,773 48,347 16,386 1,294 271 268 70,338 98,535
2002 5,097 26,479 12,168 1,456 189 92 45,482 64,621
2003 1,187 10,234 1,824 88 48 38 13,418 17,107
2004 1,296 9,040 1,857 336 85 92 12,706 17,878
2005 1,318 8,308 1,657 179 79 10 11,552 15,027
2006 126 1,047 187 10 1 0 1,371 1,821
2007 491 4,401 1,709 312 29 13 6,956 10,003
2008 632 4,075 2,751 104 30 25 7,618 10,308
2009 62 413 199 6 2 0 682 887

Table 19: Recreational Type A+B1 catch-at-age (females only). Catches are number of individuals; weight is
pounds.

Recreational Catch at Age (Females only) Total
Year /Age 1 2 3 4 5 6+ Catch Weight
1981 427,839 881,550 157,778 24,133 10,668 7,450 1,509,418 1,757,519
1982 2,639,973 1,740,034 431,681 71,806 29,894 94,579 | 5,007,966 5,846,671
1983 1,185,078 2,012,773 338,224 75485 20,742 18,352 | 3,650,654 4,369,853
1984 432,073 272,529 252,999 76,969 38173 35150 | 1,107,895 1,850,421
1985 1,321,789 911,149 146,821 32,058 6,431 9,047 2,427,295 2,382,115

1986 3,632,303 2,427,909 351,547 47,389 12,761 16,569 | 6,488,478 5,940,553
1987 2,358,637 2,961,576 157,308 24,338 3,937 1,761 5,507,557 5,333,888

1988 769,037 2,677,051 435,549 87,024 22,009 18,785 | 4,009,455 5,089,636
1989 700,191 2,308,522 369,771 63,094 14,681 18,154 | 3,474,413 4,482,357
1990 733,201 965,612 96,405 10,601 2,172 2,027 1,810,020 2,068,996
1991 2,251,965 2,658,250 293,746 26,056 7,438 10,216 | 5,247,671 5,603,370
1992 1,792,266 2,282,265 206,670 24,979 6,777 7,126 4,320,084 4,706,597
1993 1,753,143 2,110,609 248,116 44,650 12,550 14,545 | 4,183,613 4,541,388
1994 1,656,566 2,719,558 341,759 64,842 18,793 20,628 | 4,722,145 5,347,198
1995 2,175,708 2,650,663 402,990 85,341 23,064 32,541 5,370,307 6,176,892
1996 1,643,720 2,848,040 405,291 61,629 20,998 17,054 | 4,896,731 6,022,615
1997 2,087,459 2,683,992 362,224 37,351 12,658 20,151 5,203,835 5,758,323
1998 1,355,644 2,170,957 355,206 48,310 9,827 3,459 3,943,403 4,548,779
1999 1,718,368 3,136,865 576,675 95,904 24,719 25,769 | 5,578,300 6,728,807
2000 2,117,516 3,986,745 892,848 98,404 19,030 17,089 | 7,131,633 8,826,261
2001 1,635,149 3,469,921 879,972 185,006 56,817 70,964 | 6,297,831 8,649,588
2002 1,754,094 1,774,942 571,406 102,126 27,025 32,278 | 4,261,871 5,431,183

2003 2,418,926 2,635,893 552,845 111,231 53,960 42,012 | 5,814,867 7,196,089
2004 2,865,594 2,852,403 427,630 96,868 21,716 30,175 | 6,294,386 7,059,045
2005 2,082,463 3,143,611 456,307 58,207 16,910 8,693 5,766,191 6,535,710
2006 3,822,257 5,793,448 897,210 88,379 10,613 9,113 10,621,019 | 12,623,675
2007 2,802,577 3,751,630 689,551 118,743 24,324 29,945 | 7,416,770 8,884,912
2008 2,948,317 4,356,206 1,163,095 78,909 22,978 21,427 | 8,590,932 9,977,922
2009 2,305,958 4,421,149 939,641 162,067 15,617 18,639 | 7,863,070 9,016,938
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Table 20: Recreational discards-at-age (Type B2 catch; females only). Catches are number of individuals; weight is
pounds.

Recreational Type B2 Catch at Age (Females only)

Sublegal Legal Total
Year /Age 1 2 1 2 3 4 5 6+ Catch Weight
1981 60,085 113,498 22,992 3,869 1,740 1,218 200,444 237,336
1982 387,055 282,733 77,496 15,027 7,271 26,852 762,310 1,008,038
1983 407,895 257,797 60,423 27,116 6,905 5,628 753,231 870,558
1984 61,216 22,059 6,647 1,911 912 826 91,833 106,010
1985 489,731 259,092 26,112 4,788 902 1,222 779,723 752,887
1986 943,692 574,846 80,854 11,513 2,854 3,721 1,610,906 | 1,466,966
1987 1,999,956 64,144 59,284 55,055 3,151 409 78 37 2,181,998 | 1,069,197

1988 1,709,841 218,800 | 24,578 121,981 19,983 3,086 577 282 2,098,270 | 1,082,673
1989 1,192,780 205,584 19,040 101,028 26,607 4,799 921 1,324 1,649,837 830,934
1990 946,155 23,493 20,753 29,170 2,979 428 93 89 1,022,979 468,198
1991 3,301,130 130,891 81,654 117,585 17,869 1,331 422 602 3,650,460 | 1,808,242
1992 2,258,858 327,314 79,381 102,764 9,423 1,166 290 285 2,778,905 | 1,408,315
1993 2,264,562 270,767 | 124,193 130,873 13,457 2,367 634 619 2,806,218 | 1,467,485
1994 2,127,236 345,203 | 36,761 43,716 4,857 907 289 414 2,658,680 | 1,213,758
1995 2,152,779 433,859 3,642 24,993 4,322 1,118 227 260 2,620,613 | 1,215,674
1996 2,621,379 184,150 | 46,840 49,107 5,541 842 344 332 2,807,859 | 1,356,200
1997 3,422,726 210,974 | 25,922 28,529 3,652 351 137 217 3,692,152 | 1,674,545
1998 2,356,326 139,430 | 46,602 63,326 10,762 1,495 304 112 2,617,941 | 1,260,218
1999 2,758,460 434,669 | 33,144 81,116 14,859 2,438 625 675 3,324,686 | 1,641,859
2000 2,789,271 582,928 | 45416 104,098 22,819 2,653 468 383 3,647,186 | 1,725,229
2001 1,695,342 393,248 7,918 59,950 16,948 3,023 825 1,084 | 2,176,430 | 1,062,188
2002 1,879,702 113,989 | 31,805 49,416 15,506 2,865 610 665 2,093,282 | 1,016,270
2003 3,691,540 244,790 17,952 54,673 12,830 1,626 531 626 4,023,411 | 1,857,672
2004 3,677,976 387,826 | 28,520 59,390 9,448 2,583 600 818 4,165,743 | 1,908,384
2005 3,193,431 506,261 9,622 41,981 6,427 1,080 294 172 3,758,701 | 1,706,124
2006 5,172,188 348,254 74,507 90,998 12,647 1,015 131 125 5,699,608 | 2,614,776
2007 3,440,861 447,575 16,858 41,575 7,720 1,305 337 392 3,955,894 | 1,812,433
2008 3,837,336 842,915 | 40,579 42,252 11,058 677 184 182 4,774,817 | 2,172,958
2009 3,176,518 905,823 13,734 51,196 10,909 1,482 212 158 4,159,662 | 1,948,989

Table 21: Total recreational catch-at-age (females only), i.e. Type A+B1 catch and Type B2 mortalities assuming a
10% discard mortality rate. Catches are number of individuals; weight is pounds.

Total Recreational Catch at Age (Females only) Total
Year /Age 1 2 3 4 5 6+ Catch Weight
1981 433,847 892,900 160,077 24,520 10,842 7,572 1,611,344 1,781,253

1982 2,678,678 1,768,307 439,430 73,308 30,621 97,265 | 4,959,724 5,947,475
1983 1,225,867 2,038,552 344,267 78,197 21,432 18915 | 3,686,883 4,456,909
1984 438,195 274,735 253,663 77,160 38,265 35,233 1,043,754 1,861,022
1985 1,370,762 937,058 149,432 32,537 6,521 9,169 2,489,789 2,457,404
1986 3,726,672 2,485,394 359,632 48,541 13,046 16,941 6,620,238 6,087,249
1987 2,664,561 2,973,496 157,623 24,379 3,944 1,765 5,720,059 5,440,807

1988 942,479 2,711,129 437,547 87,332 22,067 18,813 | 4,178,488 5,197,903
1989 821,373 2,339,183 372,432 63,574 14,773 18,286 | 3,596,562 4,565,451
1990 829,892 970,879 96,703 10,644 2,181 2,036 1,908,118 2,115,816

1991 2,690,244 2,683,098 295,632 26,189 7,481 10,276 | 5,595,062 5,784,194
1992 2,026,090 2,325,273 207,612 25,096 6,806 7,154 4,584,071 4,847,429
1993 1,992,018 2,150,773 249,462 44,886 12,614 14,607 | 4,437,140 4,688,136
1994 1,772,965 2,758,450 342,245 64,932 18,822 20,669 | 4,938,592 5,468,573
1995 2,391,340 2,696,548 403,423 85,453 23,087 32,567 | 5,576,764 6,298,460
1996 1,800,542 2,871,366 405,845 61,713 21,032 17,087 | 5,139,465 6,158,235
1997 2,432,324 2,707,942 362,589 37,387 12,672 20,172 | 5,540,241 5,925,777
1998 1,695,937 2,191,233 356,283 48,459 9,857 3,470 4,191,911 4,674,801
1999 1,997,629 3,188,444 578,161 96,148 24,781 25,837 | 5,860,281 6,892,993
2000 2,400,985 4,055,448 895,130 98,669 19,077 17,127 | 7,450,232 8,998,784
2001 1,805,476 3,515,241 881,667 185,309 56,900 71,073 | 6,387,692 8,655,807
2002 1,945,245 1,791,283 572,957 102,412 27,086 32,344 | 4,411,896 5,632,810
2003 2,789,875 2,665,839 554,128 111,394 54,013 42,074 | 6,121,236 7,381,856
2004 3,236,243 2,897,124 428,575 97,127 21,776 30,257 | 6,659,069 7,249,884
2005 2,402,758 3,198,435 456,950 58,315 16,939 8,710 6,116,459 6,706,322
2006 4,346,926 5,837,373 898,474 88,480 10,626 9,126 11,171,254 | 12,885,153
2007 3,148,349 3,800,545 690,323 118,874 24,358 29,984 7,758,091 9,066,155
2008 3,336,108 4,444,723 1,164,201 78977 22,997 21,445 | 9,024,009 10,195,217
2009 2,624,984 4,516,850 940,732 162,215 15,638 18,654 | 8,244,781 9,211,837
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Table 22: Weights-at-age (females only): mean catch , spawning stock biomass (July 1), and stock (January 1%).
Units are pounds.

W,, (Catch) W,
Year /Age 1 2 3 4 5 6+ Age | SSB  Stock
1981 0.62 1.17 207 330 389 426 1 0.31  0.06
1982 0.63 1.22 231 325 410 534 2 1.28 074
1983 0.66 1.20 217 319 385 443 3 244  1.86
1984 0.75 122 216 357 398 432 4 344 297
1985 0.64 1.17 205 317 371 505 5 4.21  3.86
1986 0.56 1.19 203 316 389 4.77 6+ | 525 511

1987 0.64 122 198 299 351 425
1988 083 1.21 207 318 373 437
1989 085 125 201 306 371 464
1990 0.77 129 207 303 372 435
1991 076 1.22 199 307 375 4.80
1992 075 123 207 311 378 440
1993 074 121 206 315 376 4.66
1994 073 119 209 319 381 465
1995 076 119 217 321 383 484
1996 077 126 213 331 382 4.18
1997 074 116 214 305 390 4.56
1998 074 117 221 318 341 3.51
1999 074 117 220 316 374 4.47
2000 076 1.22 211 297 353 454
2001 075 120 224 327 381 4.51
2002 084 122 204 316 385 445
2003 079 122 235 311 334 490
2004 079 114 217 300 366 473
2005 078 1.12 210 308 368 392
2006 082 127 215 286 370 4.24
2007 078 121 215 314 391 4.60
2008 081 111 181 296 370 4.63
2009 082 1.09 1.83 259 393 4.61

Table 23: Standardized catch per unit effort (females per net strike) derived from the LDWF fishery independent
gillnet survey (1.0, 1.25, and 1.5 inch mesh panels).

1.0 inch mesh | 1.25inch mesh | 1.5inch mesh

cpue cpue cpue
Year 1 cv ) cv I cv
1986 1.85 0.17 0.44 0.38
1987 1.94 0.15 0.71 0.26

1988 | 3.26 0.14 3.29 0.20 1.38 0.20
1989 | 3.99 0.12 1.84 0.31 1.33 0.23
1990 | 1.79 0.20 0.60 0.46 0.30 0.34
1991 | 4.17 0.12 1.22 0.42 0.75 0.25
1992 | 2.84 0.14 1.03 0.42 0.85 0.24
1993 | 2.73 0.16 1.63 0.35 1.09 0.23
1994 | 2.87 0.14 1.31 0.38 0.91 0.23
1995 | 3.20 0.14 1.42 0.32 0.67 0.24
1996 | 1.81 0.17 1.28 0.38 0.96 0.22
1997 | 2.27 0.16 1.21 0.37 0.80 0.21
1998 | 2.21 0.16 1.06 0.39 087 0.24
1999 | 3.056 0.12 1.52 0.38 1.45 0.20
2000 | 2.04 0.16 2.70 0.26 1.98 0.19
2001 1.48 0.19 1.17 0.39 1.17  0.20
2002 | 1.72 0.16 1.46 0.33 077  0.25
2003 | 2.05 0.14 0.82 0.48 087 0.23
2004 | 1.94 0.13 1.07 0.38 0.76 0.24
2005 | 2.13 0.16 0.94 0.42 0.81 0.23
2006 | 2.07 0.19 1.35 0.42 0.98 0.24
2007 | 1.70 0.17 1.58 0.41 1.07  0.26
2008 | 2.97 0.16 1.07 0.42 0.55 0.25
2009 | 2.12 0.15 1.72 0.32 0.92 0.25
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Table 24: Survey (FI marine gillnet) age composition (females only).

Pay 1.0 inch mesh panel (CSAs 3-5) Pay 1.25 inch mesh panel (All CSAs)
Year /Age 1 2 3 1 2 3 4  Year/Age 6+ 2 3 4 5 6+

1986 0.764 0.227 0.009 0.000 0.000 0.000 1986

1987 0.830 0.1770 0.000 0.000 0.000 0.000 1987

1988 0.661 0.335 0.004 0.000 0.000 0.000 1988 0.350 0.636 0.013 0.002 0.000 0.000
1989 0.681 0.309 0.009 0.001 0.000 0.000 1989 0.355 0.622 0.020 0.002 0.000 0.000
1990 0.777 0.221 0.002 0.000 0.000 0.000 1990 0.410 0.577 0.010 0.001 0.001 0.002
1991 0.667 0.323 0.010 0.000 0.000 0.000 1991 0.429 0.557 0.013 0.000 0.000 0.001
1992 0.678 0.304 0.0177 0.001 0.000 0.000 1992 0.284 0.694 0.019 0.002 0.000 0.000
1993 0.664 0319 0.015 0.001 0.000 0.000 1993 0.303 0.675 0.019 0.002 0.000 0.000
1994 0.604 0377 0.016 0.002 0.0017 0.001 1994 0.309 0.679 0.011 0.001 0.000 0.000
1995 0.751 0.234 0.014 0.001 0.000 0.000 1995 0.439 0546 0.012 0.002 0.0017 0.000
1996 0.768 0.206 0.019 0.001 0.002 0.004 1996 0.436 0.536 0.023 0.003 0.001 0.001
1997 0.661 0.320 0.015 0.002 0.0017 0.000 1997 0.281 0.692 0.019 0.005 0.001 0.001
1998 0.711  0.266 0.020 0.003 0.000 0.000 1998 0.409 0.578 0.009 0.002 0.001 0.001
1999 0.688 0.277 0.0317 0.003 0.0017 0.000 1999 0.379 0593 0.022 0.003 0.001 0.001
2000 0.641 0.321 0.0317 0.007 0.001 0.000 2000 0.389 0575 0.029 0.005 0.002 0.002
2001 0.661 0.304 0.026 0.004 0.002 0.002 2001 0.375 0.581 0.038 0.004 0.001 0.001
2002 0.720 0.244 0.032 0.005 0.000 0.000 2002 0.455 0.492 0.040 0.006 0.0017 0.008
2003 0.774 0.213 0.0117 0.002 0.0017 0.000 2003 0.544 0.428 0.020 0.003 0.001 0.004
2004 0.773 0.214 0.010 0.002 0.000 0.000 2004 0.519 0.420 0.029 0.011 0.004 0.017
2005 0.790 0.202 0.007 0.000 0.000 0.001 2005 0.506 0.461 0.019 0.002 0.002 0.009
2006 0.794 0.197 0.010 0.000 0.000 0.000 2006 0.505 0.445 0.039 0.005 0.002 0.003
2007 0.823 0.169 0.007 0.000 0.000 0.000 2007 0.438 0.514 0.037 0.006 0.002 0.002
2008 0.689 0.290 0.019 0.0017 0.000 0.000 2008 0.311  0.614 0.065 0.005 0.002 0.004
2009 0.677 0.298 0.019 0.006 0.000  0.000 2009 0.384 0.551 0.053 0.009 0.000 0.002

Pay 1.5 inch mesh panel (CSAs 1-5)

Year /Age 1 2 3 4 5 6+
1986 0.053 0.848 0.097 0.001 0.000 0.000
1987 0.035 0914 0.046 0.004 0.0017 0.000
1988 0.081 0.891 0.028 0.000 0.000 0.000
1989 0.041 0.897 0.059 0.002 0.000 0.000
1990 0.084 0.877 0.039 0.000 0.000 0.000
1991 0.037 0.888 0.075 0.000 0.000 0.000
1992 0.020 0.920 0.055 0.004 0.0017 0.000
1993 0.017 0.924 0.056 0.002 0.000 0.000
1994 0.048 0.863 0.088 0.001 0.000 0.000
1995 0.033 0.869 0.096 0.002 0.000 0.000
1996 0.054 0.881 0.063 0.002 0.000 0.000
1997 0.026 0.905 0.066 0.003 0.000 0.000
1998 0.042 0876 0.080 0.003 0.000 0.000
1999 0.034 0.893 0.070 0.003 0.000 0.000
2000 0.042 0866 0.085 0.006 0.0017 0.000
2001 0.040 0840 0.106 0.011 0.002 0.001
2002 0.150 0.732 0.107 0.007 0.001 0.002
2003 0.118 0.837 0.0417 0.003 0.0017 0.000
2004 0.1778 0.758 0.056 0.008 0.000 0.000
2005 0.128 0.788 0.080 0.003 0.000 0.000
2006 0.141 0.772 0.079 0.006 0.001 0.001
2007 0.210 0.722 0.050 0.004 0.004 0.009
2008 0.069 0751 0.168 0.008 0.003 0.001
2009 0.068 0.794 0.127 _ 0.011__ 0.000 _ 0.000
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Table 25: Objective function components, emphasis factors, effective sample sizes, and likelihood values of the base
model.

Component ESS 1 Likelihood

Catch (Rec) 1 427.292
Catch (Com) 1 363.637
Index (1 inch gillnet mesh panel) 1 66.996
Index (1.25 inch gillnet mesh panel) 1 21.916
Index (1.5 inch gillnet mesh panel) 1 6.618

Age Composition (Catch) 200 635.918
Age Composition (Survey) 200 566.506
Selectivity Parameters (Catch) 20 37.707
Selectivity Parameters (Survey) 12 37.977

8.687
3.520
14.735

Catchability (1 inch gillnet mesh panel) 1

Catchability (1.25 inch gillnet mesh panel) 1

Catchability (1.5 inch gillnet mesh panel) 1

Fishing Mortality Multiplier 1981 (Rec) 1 0.791
Fishing Mortality Multiplier 1981 (Com) 1 1.898
Fishing Mortality Multiplier Deviations (Rec) 1 12.419
Fishing Mortality Multiplier Deviations (Com) 1 42.075
Abundance 1981 1 86.415
Recruitment Deviations 1 478.201
Virgin Stock Size 1 1003.190
Steepness 1 0.696
Total 3796.024
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Table 26: Observed and model predicted (female only) fleet-specific catches and gear-specific catch-rates. Units for
catches are number of individuals; catch-rates are individuals per net ‘strike’.

CT@C Ccom (1.0 inch mesh) (1.25 inch mesh) (1.5 inch mesh)
Year obs pred obs pred obs pred | obs pred | obs pred
1981 1,781,250 3,590,940 510,289 657,403 0.00 0.00 | 0.00 0.00 | 0.00 0.00
1982 | 5,947,480 4,458,070 632,672 681,133 0.00 0.00 | 0.00 0.00 | 0.00 0.00
1983 | 4,456,910 3,694,100 1,165,710 982,358 0.00 0.00 | 0.00 0.00 | 0.00 0.00
1984 1,861,020 2,375,810 846,266 882,794 0.00 0.00 | 0.00 0.00 | 0.00 0.00
1985 | 2,457,400 2,513,640 1,010,040 985,402 0.00 0.00 | 0.00 0.00 | 0.00 0.00
1986 | 6,087,250 5,248,160 1,719,960 1,510,810 | 1.85 239 | 0.00 0.00 | 0.44 0.76
1987 | 5,440,810 5,067,810 1,646,520 1,250,620 | 1.94 2.62 | 0.00 0.00 | 0.71 0.81
1988 | 5,197,900 5,414,570 1,309,820 1,567,400 | 3.26 239 | 3.29 143 | 1.38 0.96
1989 | 4,565,450 5,160,020 1,360,510 1,794,050 | 3.99 1.71 | 1.84 1.04 | 1.33 0.72
1990 | 2,115,820 2,634,850 592,721 1,101,370 | 1.79 2.11 | 0.60 1.12 | 0.30 0.68
1991 5,784,190 5,513,710 1,115,030 1,189,760 | 4.17 243 | 1.22 1.33 | 0.75 0.82
1992 | 4,847,430 5,211,050 887,723 1,140,060 | 2.84 237 | 1.03 1.37 | 0.85 0.89
1993 | 4,688,140 4,807,480 1,039,950 1,165,890 | 2.74 244 | 1.63 1.39 | 1.09 0.90
1994 5,468,570 5,499,770 935,428 989,772 287 231 | 131 136 | 0.91 0.91
1995 | 6,298,460 6,037,120 601,346 663,606 320 239 | 142 130 | 0.67 0.81
1996 | 6,158,240 6,181,160 707,701 565,036 1.81 241 | 1.28 1.36 | 0.96 0.87
1997 | 5,925,780 5,816,800 389,622 321,484 227 219 | 1.21 129 | 0.80 0.87
1998 | 4,674,800 4,726,780 101,661 121,604 221 268 | 1.06 147 | 0.87 0.92
1999 6,892,990 6,592,580 68,409 77,921 3.06 316 | 1.52 1.82 | 1.45 1.20
2000 | 8,998,780 8,618,970 36,545 55,733 204 291 | 270 1.75 | 1.98 1.21
2001 8,655,810 8,184,910 98,535 75,488 1.48 195 | 1.17 1.24 | 1.17 0.90
2002 | 5,532,810 5,638,700 64,621 47,320 1.72 201 | 146 1.04 | 0.77 0.62
2003 7,381,860 7,026,680 17,107 21,342 205 220 | 082 1.14 | 0.87 0.66

2004 | 7,249,880 6,940,900 17,878 15,467 194 245 | 1.07 1.24 | 0.76 0.69
2005 | 6,706,320 6,582,290 15,027 10,868 213 316 | 094 1.62 | 0.81 0.92
2006 | 12,885,200 10,978,300 1,821 4,103 207 334 | 135 1.76 | 0.98 1.05
2007 | 9,066,160 8,215,400 10,003 7,496 1.70 354 | 1.58 1.96 | 1.07 1.23
2008 | 10,195,200 9,574,500 10,308 6,645 297 297 | 1.07 1.76 | 0.55 1.19

2009 | 9,211,840 8,708,080 887 1,449 212 183 | 1.72 1.06 | 0.92 0.70
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Table 27: Parameter estimates and asymptotic standard errors derived from the base model. Recruitment and fishing
mortality rate parameters are presented graphically.

Parameter Description Value SE
Selectivity Rec (1981-1986) A50 (ascending) 1.498 0.076
Selectivity Rec (1981-1986) Slope (ascending) 0.421 0.025
Selectivity Rec (1981-1986) A50 (descending) 3.665 0.338
Selectivity Rec (1981-1986) Slope (descending) 1.093 0.174
Selectivity Rec (1987-2009) A50 (ascending) 1.697 0.102
Selectivity Rec (1987-2009) Slope (ascending) 0.335 0.029
Selectivity Rec (1987-2009) A50 (descending) 3.010 0.412
Selectivity Rec (1987-2009) Slope (descending) 1.019 0.112
Selectivity Com (1981-1986) A50 (ascending) 1.714 0.092
Selectivity Com (1981-1986) Slope (ascending) 0.248 0.020
Selectivity Com (1981-1986) A50 (descending) 2.456 0.311
Selectivity Com (1981-1986) Slope (descending) 0.850 0.089
Selectivity Com (1987-1996) Slope (descending) 2.333 0.064
Selectivity Com (1987-1996) A50 (ascending) 0.273 0.008
Selectivity Com (1987-1996) Slope (ascending) 2.711 0.342
Selectivity Com (1987-1996) A50 (descending) 0.677 0.072
Selectivity Com (1997-2009) A50 (ascending) 2.237 0.052
Selectivity Com (1997-2009) Slope (ascending) 0.257 0.006
Selectivity Com (1997-2009) A50 (descending) 2.659 0.345
Selectivity Com (1997-2009) Slope (descending) 0.758 0.076
Selectivity Index (1 inch mesh panel) Slope (descending) 1.074 0.120
Selectivity Index (1 inch mesh panel) A50 (ascending) 0.447 0.078
Selectivity Index (1 inch mesh panel) Slope (ascending) 2.129 0.199
Selectivity Index (1 inch mesh panel) A50 (descending) 0.561 0.059
Selectivity Index (1.25 inch mesh panel) Slope (descending) 1.497 0.065
Selectivity Index (1.25 inch mesh panel) A50 (ascending) 0.224 0.022
Selectivity Index (1.25 inch mesh panel) Slope (ascending) 1.658 0.180
Selectivity Index (1.25 inch mesh panel) A50 (descending) 0.646 0.047
Selectivity Index (1.5 inch mesh panel) Slope (descending) 1.851 0.083
Selectivity Index (1.5 inch mesh panel) A50 (ascending) 0.192 0.010
Selectivity Index (1.5 inch mesh panel) Slope (ascending) 2.266 0.218
Selectivity Index (1.5 inch mesh panel) A50 (descending) 0.551 0.054
Catchability | 1 inch gillnet mesh panel 2.760E-07
Catchability | 1.25 gillnet mesh panel 3.297E-07
Catchability | 1.5 gillnet mesh panel 3.184E-07
Abundance | Age-2(1981) 6.945E+05
Abundance | Age-3(1981) 3.827E+05
Abundance | Age-4(1981) 2.555E+05
Abundance | Age-5(1981) 2.434E+02
Abundance | Age-6+ (1981) 5.040E+02
Virgin Stock 6.725E+07
Steepness 1.000
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Table 28: Estimated (female only) fleet and gear-specific (FI gillnet mesh panels) relative vulnerabilities.

va
Commercial Recreational Survey
Age | pre-1987  1987-1996 1997-2009 | pre-1987  1987-2009 | 1inch mesh 1.25 inch mesh 1.5 inch mesh
1 0.09 0.02 0.02 0.34 0.23 0.82 0.22 0.03
2 1.00 0.47 0.54 1.00 1.00 1.00 1.00 1.00
3 0.72 1.00 1.00 1.00 0.88 0.35 0.33 0.49
4 0.29 0.36 0.39 0.67 0.49 0.07 0.08 0.10
5 0.10 0.09 0.12 0.36 0.22 0.01 0.02 0.02
6+ 0.03 0.02 0.03 0.17 0.09 0.00 0.00 0.00

Table 29: Estimated (female only) abundance-at-age and spawning stock biomass. Abundance is individuals;
spawning stock biomass is in pounds.

N,

Year /Age 1 2 3 4 5 6+ Total SSB
1981 6,946,730 3,473,220 765,128 255,535 162,863 354,666 | 11,958,142 | 7,147,370
1982 8,810,680 3,003,140 954,452 236,547 111,949 336,200 | 13,452,968 | 6,757,340
1983 5,036,490 3,611,680 699,993 251,211 93,257 284,848 9,977,479 5,881,450
1984 6,088,080 2,072,250 790,572 178,078 98,670 241,275 9,468,925 5,277,050
1985 9,669,190 2,718,580 562,075 251,611 81,796 226,644 | 13,409,896 | 6,092,430

1986 11,996,700 4,324,460 762,723 185,117 118,289 207,942 | 17,595,231 | 6,425,960
1987 12,534,900 4,542,620 672,821 143,367 60,897 192,951 | 18,147,556 | 6,406,490
1988 10,146,100 5,432,230 766,592 99,224 50,241 167,985 | 16,662,372 | 6,448,010

1989 7,275,750 4,471,110 971,839 116,158 35,588 145,775 | 13,016,220 | 4,978,220
1990 9,644,700 3,051,580 592,629 99,752 35,019 118403 | 13,442,083 | 5,259,250
1991 11,300,200 4,599,740 832,550 135,497 44,342 107,524 | 17,019,853 | 5,928,970

1992 10,382,500 4,852,860 766,408 126,697 47,629 99,197 | 16,275,291 | 6,063,760
1993 10,715,200 4,570,840 921,089 134,989 47,785 96,787 | 16,486,690 | 6,361,600
1994 9,957,820 4,829,960 970,506 181,188 53,914 96,5636 | 16,089,924 | 6,357,490
1995 11,230,200 4,354,440 925,132 183,047 69,551 98,502 | 16,860,872 | 6,134,180
1996 10,927,400 4,750,290 750,168 169,436 67,658 107,138 | 16,772,090 | 6,230,140
1997 9,620,140 4,662,270 864,480 147,949 64,687 112,760 | 15,372,286 | 6,144,700
1998 12,051,200 4,061,720 877,738 189,387 58,278 115,145 | 17,353,468 | 7,149,010
1999 13,673,900 5,562,340 1,124,650 281,944 91,003 118,776 | 20,852,613 | 8,896,060
2000 12,333,000 6,189,110 1,425,760 341,193 130,815 140,246 | 20,560,124 | 9,052,360
2001 8,006,330 5,271,920 1,234,890 348,017 140,197 173,404 | 15,174,758 | 7,037,270
2002 9,852,410 3,196,820 774,051 228,842 122,961 193,298 | 14,368,382 | 5,888,450
2003 11,130,600 4,089,040 557,472 167,049 87,953 201,984 | 16,234,098 | 5,612,460
2004 12,616,200 4,299,110 521,104 91,771 55,165 181,003 | 17,764,353 | 5,583,020
2005 15,518,400 4,885,060 554,520 86,804 30,494 149,952 | 21,225,230 | 6,863,900
2006 16,668,100 6,571,870 938,931 131,575 35,063 121,317 | 24,466,856 | 7,379,730
2007 16,201,200 6,414,850 827,706 163,701 43,252 99,217 | 23,739,926 | 8,331,660
2008 13,140,100 6,981,190 1,333,180 210,687 64,520 94,486 | 21,824,163 | 8,022,420
2009 8,845,180 5,271,790 1,057,010 256,647 75,768 99,268 | 15,605,663 | 5,127,600




LA Spotted Seatrout Assessment-Page 72 of 95

Table 30: Estimated (female only) age-specific and average fishing mortality rates. Fishing mortality is averaged
across ages as Y.q Foy Ngy/ Xq Ngy» Where Ny, is estimated abundance at age.

Recreational F (year™') Commercial F (year™")

Year /Age 1 2 3 4 5 6+ F Year / Age 1 2 3 4 5 6+ F
1981 0.27 0.86 1.06 0.95 0.71 043 | 0.50 1981 0.02 018 019 019 019 0.19 | 0.08
1982 0.31 099 124 1.10 0.83 0.51 | 0.54 1982 0.02 019 021 021 021 021 | 007
1983 030 095 1.19 1.06 0.79 0.48 | 0.62 1983 0.03 028 031 031 031 031 | 015
1984 0.23 0.73 0.90 0.81 0.60 0.37 | 0.40 1984 0.03 032 035 035 035 035 0.13
1985 0.20 0.64 0.79 0.71 053 0.32 | 032 1985 0.03 033 036 036 036 036 | 011
1986 0.36 1.14 1.41 1.26 0.94 0.58 | 0.60 1986 0.04 043 047 047 047 047 | 0.16
1987 0.25 1.16 1.38 1.22 0.93 0.58 | 0.53 1987 0.01 028 068 o071 071 071 ]| 011
1988 0.23 1.06 1.27 1.12 0.85 0.53 | 0.56 1988 0.01 030 073 076 076 076 | 0.14
1989 029 132 157 139 1.05 0.66 | 0.75 1989 0.02 0.41 1.01 1.05 1.05 1.05 | 0.23
1990 0.15 0.68 0.81 0.72 054 0.34 | 0.30 1990 0.01 029 072 074 074 074 | 011
1991 0.26 1.20 1.43 1.27 0.96 0.60 | 0.58 1991 0.01 026 064 066 066 066 | 0.11
1992 0.24 1.11 1.32 1.17 0.89 0.55 | 0.55 1992 0.01 023 058 060 060 060 | 011
1993 0.22 099 1.18 1.05 0.80 0.50 | 0.49 1993 0.01 023 056 058 058 058 | 010
1994 0.25 1.14 135 1.20 0.91 0.57 | 0.59 1994 0.01 019 046 048 048 048 | 0.09
1995 029 132 157 139 1.05 0.66 | 0.63 1995 0.01 014 034 035 035 035 | 0.06
1996 0.29 1.31 1.566 1.38 1.05 0.66 | 0.64 1996 0.00 012 029 031 031 031 | 005
1997 0.29 134 1.60 1.41 1.07 0.67 | 0.69 1997 0.00 007 016 016 0.16 0.16 | 0.03
1998 0.21 097 1.16 1.03 0.78 0.49 | 0.44 1998 0.00 002 005 006 006 006 | 001
1999 0.23 1.04 124 1.10 0.83 0.52 | 0.50 1999 0.00 0.01 003 003 003 0.03]| 0.00
2000 0.28 129 154 136 1.03 0.65 | 0.68 2000 0.00 0.01 002 002 002 0.02/| 0.00
2001 0.35 1.61 1.92 170 1.29 0.81 | 0.94 2001 0.00 001 003 003 003 003] 001
2002 0.31 142 1.69 1.50 1.14 0.71 | 0.65 2002 0.00 0.01 003 003 003 0.03]| 0.00
2003 039 177 210 186 141 0.89 | 0.81 2003 0.00 o0.01 001 001 001 0.01 | 0.00
2004 039 180 214 190 144 0.90 | 0.78 2004 0.00 0.00 o0.01 o001 o001 001 | 0.00
2005 029 134 160 142 1.08 0.67 | 0.57 2005 0.00 0.00 o0.01 o001 o001 001 | 0.00
2006 0.38 1.75 209 185 140 0.88 | 0.82 2006 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00
2007 0.27 1.21 144 1.28 097 0.61 | 0.57 2007 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00
2008 0.33 150 1.78 1.58 1.20 0.75 | 0.80 2008 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00
2009 047 215 256 227 1.72 1.08 | 1.20 2009 0.00 0.00 0.00 0.00 0.00 0.00 | 0.00

Table 31: Spawning stock biomass, average fishing mortality, and relative error estimated from the base model and
the 2008 retrospective run. Relative error is used to calculate the bias-approximated base model estimates. Units are
millions of pounds (SSB) and year~! (F).

Spawning Stock Biomass (poundsx10°) Average Fishing Mortality (year™!)
2008 | Relative M-base 2008 | Relative M-base

Year | M-base  retro error (bias-approximated) Year | M-base  retro error (bias-approximated)
2004 5.58 572 2% 2004 0.72 0.72 0%

2005 6.86 6.92 1% 6.70 2005 0.53 0.54 1% 0.53

2006 7.38 7.24 -2% 7.32 2006 0.78 0.80 4% 0.77

2007 8.33 7.62 -9% 8.49 2007 0.55 0.61 12% 0.53

2008 8.02 5.64 -30% 8.71 2008 0.78 1.14 47% 0.68

2009 5.13 6.65 2009 1.16 0.62

Table 32: Derivation and estimates of biological reference points proposed for the Louisiana spotted seatrout
Cynoscion nebulosus stock. Units are millions of pounds (SSB) and year~? (F).

Biological Reference Points

Parameters Derivation Estimates
SPRyimit Equations [38,39] and SSBy; ¢ 8.08%
SSBiimit Lowest SSB 4.98

Fiimi Equations [38,39] and SPR);,;; 0.706
SPRiarget Equations [38,39] and SSBqrget 10.3%
SSBiarget Median SSB 6.36

Frarget Equations [38,39] and SPRqget 0.61
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Figure 1: Louisiana recreational marine fishing effort derived from MRFSS. Units are millions of angler trips.
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Figure 2: Louisiana spotted seatrout Cynoscion nebulosus landings derived from MRFSS, the LDWF trip ticket
program, and NMFS statistical records. Landings units are millions of pounds; effort is millions of angler trips
specifically targeting spotted seatrout.
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Figure 3: Louisiana spotted seatrout Cynoscion nebulosus recreational harvest and live releases derived from

MREFSS. Units are millions of individuals.
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Figure 4: Louisiana Department of Wildlife and Fisheries coastal study areas (CSAs 1-7) and fixed sampling
locations of the FI marine gillnet survey (1986-2009). The shaded area represents the portion of state with special

harvest regulation.
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Figure 5: Spotted seatrout length-at-age observations < 200mm derived from the FI beach seine survey (1993-
2001). Ages of individuals above the dashed line are adjusted by +365 days .
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Figure 6: Female spotted seatrout FI length-age observations (1993-2001) and resulting von Bertalanffy growth
trajectory.
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Figure 7: Female spotted seatrout Cynoscion nebulosus catch-at-age (total harvest, including recreational discard
mortalities).
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Figure 8: Female spotted seatrout Cynoscion nebulosus catch per unit effort derived from the LDWF FI marine
gillnet survey (1 inch mesh panel). Solid circles represent nominal index values; open circles standardized index
values. Each index has been normalized to its individual long-term mean. Dashed lines represent 95% confidence
intervals of standardized index. Bottom graphics illustrate diagnostics of the lognormal model.
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Figure 9: Female spotted seatrout Cynoscion nebulosus catch per unit effort derived from the LDWF FI marine
gillnet survey (1.25 inch mesh panel). Solid circles represent nominal index values; open circles standardized index
values. Units are individuals per net ‘strike’. Each index has been normalized to its individual long-term mean.
Dashed lines represent 95% confidence intervals of standardized index. Bottom graphics illustrate diagnostics of the
lognormal model.
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Figure 10: Female spotted seatrout Cynoscion nebulosus catch per unit effort derived from the LDWF FI marine
gillnet survey (1.5 inch mesh panel). Solid circles represent nominal index values; open circles standardized index
values. Units are individuals per net ‘strike’. Each index has been normalized to its individual long-term mean.
Dashed lines represent 95% confidence intervals of standardized index. Bottom graphics illustrate diagnostics of the

lognormal model.
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Figure 11: Standardized (delta lognormal) female spotted seatrout Cynoscion nebulosus catch per unit effort
(individuals per net ‘strike’) derived from the LDWF FI marine gillnet survey (1.0, 1.25, and 1.5 inch mesh panels).

Shaded areas represent age composition.
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Figure 12: Observed and predicted (female only) fleet-specific catches. Units are millions of individuals. Residuals
are standardized as In(obs/pred)/SE.
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Figure 13: Observed and predicted (female only) FI catch per unit effort (1.0, 1.25, and 1.5 inch gillnet mesh
panels). Residuals are standardized as In(obs/pred)/SE.
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Figure 14
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: Observed and predicted (female only) recreational catch age composition.
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Figure 14 (continued):
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Figure 15: Observed and predicted (female only) commercial catch age composition.
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Figure 15 (continued):
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Figure 16: Estimated (female only) fleet (top) and gear-specific (FI gillnet mesh panels; bottom) relative

vulnerabilities.
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Figure 17: Estimated (female only) abundance-at-age.
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Figure 18: Estimated (female only) spawning stock biomass and age-1 recruitment. Biomass is millions of pounds;
recruitment millions of individuals. Open circles (bottom) represent the earliest and latest data pairs; arrows

represent the direction of the time-series.
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Figure 19: Estimated (female only) age (top) and fleet-specific (bottom) fishing mortality rates. Observed
recreational effort (bottom) is millions of angler trips. Fishing mortality is averaged across ages as Y., Fyy Ny, /

Ya Nay, where Ng,, is estimated abundance at age.
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Figure 20: Estimated (female only) recruitment (top), spawning stock biomass (middle), and average fishing
mortality rates (bottom). Shaded areas represent +2 asymptotic standard errors. Units are millions of individuals

(recruitment), millions of pounds (SSB), and year~?! (F).
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Figure 21: Estimated (female only) recruitment (top), spawning stock biomass (middle), and average fishing
mortality rates (bottom) from each model run: M-base, M-2 (catches Ax5), M-3 (indices Ax5), M-4 (upper M,), M-
5 (lower M,), and M-6 (VPA/ADAPT). Units are millions of individuals (recruitment), millions of pounds (SSB),
and year~! (F).
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Figure 22: Estimated (female only) recruitment (top), spawning stock biomass (middle), and average fishing
mortality rates (bottom). Open circles represent terminal year estimates of the base model; filled circles represent
retrospective terminal year estimates (2008-2005). Units are millions of individuals (recruitment), millions of
pounds (SSB), and year~* (F).
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Figure 23: Equilibrium recruitment (represented by the horizontal line) and recruit per spawner (represented by the
slopes of the diagonal lines) corresponding with spawning potential ratios of 8.1, 10.3, and 13.9%. Units are millions
of individuals (recruits) and millions of pounds (SSB).
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Figure 24: Estimated (female only) spawning stock biomass, average fishing mortality, and proposed biological
reference points of the Louisiana spotted seatrout Cynoscion nebulosus stock. Filled circles (top and middle
graphics) represent retrospective bias-approximated estimates. Current status (yellow circle; bottom graphic) is the

geometric mean of the 2006-2008 bias-approximated estimates. Units are millions of pounds and year™1.
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Figure 25: Current stock status derived from the base model and each sensitivity run (geometric mean 2006-2008

bias-approximated estimates) relative to proposed biological reference points. Units are millions of pounds and

year™1.
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