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1 SEDAR Process Description

SouthEast Data, Assessment, and Review (SEDAR) is a cooperative Fishery Management Council
process initiated in 2002 to improve the quality and reliability of fishery stock assessments in the South
Atlantic, Gulf of Mexico, and US Caribbean. The improved stock assessments from the SEDAR
process provide higher quality information to address fishery management issues. SEDAR emphasizes
constituent and stakeholder participation in assessment development, transparency in the assessment
process, and a rigorous and independent scientific review of completed stock assessments.

SEDAR is managed by the Caribbean, Gulf of Mexico, and South Atlantic Regional Fishery
Management Councils in coordination with NOAA Fisheries and the Atlantic and Gulf States Marine
Fisheries Commissions. Oversight is provided by a Steering Committee composed of NOAA Fisheries
representatives: Southeast Fisheries Science Center Director and the Southeast Regional Administrator;
Regional Council representatives: Executive Directors and Chairs of the South Atlantic, Gulf of Mexico,
and Caribbean Fishery Management Councils; and Interstate Commission representatives: Executive
Directors of the Atlantic States and Gulf States Marine Fisheries Commissions.

SEDAR 1is organized around three workshops. First is the Data Workshop, during which fisheries,
monitoring, and life history data are reviewed and compiled. Second is the Assessment process, which
is conducted via webinars, during which assessment models are developed and population parameters
are estimated using the information provided from the Data Workshop. Third and final is the Review
Workshop, during which independent experts review the input data, assessment methods, and
assessment products. The completed assessment, including the reports of all 3 workshops and all
supporting documentation, is then forwarded to the Council SSC for certification as ‘appropriate for
management’ and development of specific management recommendations.

SEDAR workshops are public meetings organized by SEDAR staff and the lead Council. Workshop
participants are drawn from state and federal agencies, non-government organizations, Council
members, Council advisors, and the fishing industry with a goal of including a broad range of disciplines
and perspectives. All participants are expected to contribute to the process by preparing working papers,
contributing, providing assessment analyses, and completing the workshop report.

SEDAR Review Workshop Panels consist of a chair, three reviewers appointed by the Center for
Independent Experts (CIE), and one or more SSC representatives appointed by each council having
jurisdiction over the stocks assessed. The Review Workshop Chair is appointed by the council having
jurisdiction over the stocks assessed and is a member of that council’s SSC. Participating councils may
appoint representatives of their SSC, Advisory, and other panels as observers.
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2 Management Overview

Table 2.1. General Management Information

Species Red Snapper (Lutjanus campechanus)

Management Unit Southeastern US

Management Unit Definition All waters within South Atlantic Fishery Management

Council Boundaries

South Atlantic Fishery Management Council
Jack McGovern/Myra Brouwer

Management Entity

Management Contacts

SERO / Council
Current stock exploitation status Overfishing
Current stock biomass status Overfished

Table 2.2. Specific Management Criteria

SEDAR 15 (2008) updated stock status information for red snapper. From Table 4.1 in SEDAR
15 (2008) Red Snapper projections V, dated March 19, 2009.

Quantity Units F 400, Proxy F3¢0, Proxy Status
Fusy y-1 0.104 0.148 -
SSBusy 1000 Ib 17,863 13,283 -
Dwusy 1000 fish 39 54 -
Recruits at Fygy 1000 fish 693 686 -
Y at 65% Fusy 1000 Ib 1984 2257 -
Y at 75% Fusy 1000 Ib 2104 2338 -
Y at 85% Fusy Y 1000 Ib 2199 2391 —
Y at Fysy 1000 Ib 2304 2431 -
MSST 1000 1b 16,470 12,247 -
Fao0s/ Fmsy - 7.67 5.39 Overfishing
SSB1006/SSBumsy - 0.02 0.03 -
SSBgoe/MSST - 0.03 0.04 Overfished
Source: Table 4.1 in Red Snapper Projections, V dated March 19, 2009.
2
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Stock Rebuilding Information

Prior to 2006, red snapper was listed as overfished. As such, Amendment 4 (regulations effective
January 1992) implemented a rebuilding plan < 15 years beginning in 1991. Red snapper’s overfished
status was changed to unknown from overfished in 2006 because the previous pre-SFA determination of
overfished for this stock was based on SPR, which is inadequate to determine the overfished status
because it is not biomass-based and therefore does not meet criteria specified in the SFA. Based on the
results from SEDAR 15 (2008) red snapper is currently listed as overfished and a new rebuilding plan is
being developed in Amendment 17A to the Fishery Management Plan for the Snapper Grouper Fishery
of the South Atlantic Region.

Table 2.3. Stock projection information.

(This provides the basic information necessary to bridge the gap between the terminal year of the assessment and the year in
which any changes may take place or specific alternative exploitation rates should be evaluated)

Requested Information Value
First Year of Management 2011
Fixed Exploitation;

Projection Criteria during interim years should be based on . o
Modified Exploitation;

(e.g., exploitation or harvest) )
Fixed Harvest*

Projection criteria values for interim years should be )
Average of previous 3 years

determined from (e.g., terminal year, avg of X years)

*Fixed Exploitation would be F=Fysy (or F<Fysy) that would rebuild overfished stock to Bysy in the
allowable timeframe. Modified Exploitation would be allow for adjustment in F<=F)sy, which would
allow for the largest landings that would rebuild the stock to Bysy in the allowable timeframe. Fixed
harvest would be maximum fixed harvest with F<=Fygy that would allow the stock to rebuild to Bysy in
the allowable timeframe.

Table 2.4. Quota Calculation Details

If the stock is managed by quota, please provide the following information

Quota Detail Value
Current Quota Value N/A
Next Scheduled Quota Change N/A
Annual or averaged quota? N/A
If averaged, number of years to average N/A
Other? N/A
3
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Table 2.5. Regulatory and FMP History

Description of Action

FMP/Amendment

Effective Date

4” Trawl mesh size and 12” TL minimum size limit

Snapper Grouper FMP

8/31/1983

Prohibit trawls

Snapper Grouper Amend 1

1/12/1989

Required permit to fish for, land or sell snapper
grouper species

Snapper Grouper Amend 3

1/31/1991

Prohibited gear: fish traps except bsb traps north of
Cape Canaveral, FL; entanglement nets; longline
gear inside 50 fathoms; bottom longlines to harvest
wreckfish; powerheads and bangsticks in
designated SMZs off S. Carolina. Established 20”
TL minimum size and a 10 snapper/person/day bag
limit, excluding vermilion snapper, and allowing no
more than 2 red snappers.

Snapper Grouper Amend 4

1/1/1992

Oculina Experimental Closed Area.

Snapper Grouper Amend 6

6/27/1994

Limited entry program; transferable permits and
225 1b non-transferable permits.

Snapper Grouper Amend 8

12/14/1998

Vessels with longline gear aboard may only possess
snowy grouper, warsaw grouper, yellowedge
grouper, misty grouper, golden tilefish, blueline
tilefish, and sand tilefish.

Snapper Grouper Amend 9

2/24/1999

Approved definitions for overfished and
overfishing. MSST = [(1-M) or 0.5 whichever is
greater|*Bysy.

MFMT = FMSY

Snapper Grouper Amend 11

12/2/1999

Extended for an indefinite period the regulation
prohibiting fishing for and possessing snapper
grouper species within the Oculina Experimental
Closed Area.

Snapper Grouper Amend
13A

4/26/2004

Prohibit harvest and possession of red snapper from
January 4, 2010 to June 2, 2010. Can be extended
for 186 days.

Red Snapper Interim Rule

12/4/2009

SEDAR 24 SAR Section I
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Table 2.6. Annual Regulatory Summary *

Commercial Fishery Regulations Recreational Fishery Regulations
Effective Size Trip Catch ) o
o ~ Season [ PossessionLimit @~ Season
imit

8/31/1983 12”TL
1/1/1992 20”TL

0snapp/p
xcluding vermilio
allowing no more than 2 red sn pps
rohibited from 1/4/10 to 6/2/10, and ca

Manooch, C.S., III, J.C. Potts, D.S. Vaughan, and M.L. Burton. 1998. Population assessment of the red snapper from the southeastern United
States. Fisheries Research. 38:19-32.

SEDAR 15. 2008. Stock Assessment Report 1 (revised March, 2009). South Atlantic Red Snapper. Available from the SEDAR website:
www.sefsc.noaa.gov/sedar/.
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3 Assessment History & Review

In the early 1990s, a series of reports were prepared by the SAFMC Plan Development Team (in 1990)
and by the NOAA-Beaufort Reef Fish Team (in 1991 and 1992), intended for prioritizing stocks for
assessment. Those reports described “snapshot” analyses conducted on several snapper-grouper species,
including red snapper. The analyses included the estimation of SPR (spawning potential ratio) based on
a single year of data.

The first formal assessment of red snapper in the U.S. Atlantic was conducted by Manooch et al. (1998;
abstract below). In that assessment, two age-structured models were used: an un-calibrated separable
VPA and FADAPT. The results from FADAPT were downplayed because the model was calibrated to
an abundance index derived from MARMAP chevron trap data, which had very low sample sizes.
Manooch et al. (1998) concluded that “the status is less than desirable, but does appear to be responsive
to recent management actions.” They found that the fishing mortality rate (F) should be reduced by 33%
to 68%, depending on the natural mortality rate and desired SPR. Prior to publication, a report of that
assessment was submitted to the SAFMC. After publication, the results were revisited by Potts and
Brennan (2001) in a trends report, also prepared for the SAFMC. Potts and Brennan (2001) repeated the
findings of Manooch et al. (1998), but suggested a broader range of reduction in F, from 30% to 80%.

This stock of red snapper was first assessed through the SEDAR process in 2007 (SEDAR review held
Jan. 28 — Feb. 1, 2008). That assessment applied a statistical catch-age model using data through 2006
(SEDAR 15, 2008). Because the spawner-recruit parameter of steepness was not estimable (hit its upper
bound), the SEDAR review panel recommended using proxies for MSY-related benchmarks based on
40%SPR. Relative to those benchmarks, the assessment found that since the 1960s, overfishing had
been occurring and the stock had been overfished. In the terminal year, the assessment estimated
F2006/F40%=7.7 and SSB2006/SSBF40%=0.03. Although quantitative results varied, these qualitative
results of overfishing a depleted stock were consistent across all catch-age model configurations
examined during and after the assessment process (~40 sensitivity runs), as well as with an alternative
model formulation (surplus-production model). SEDAR24-AW-012.

References

Manooch, C.S., 11, J.C. Potts, D.S. Vaughan, and M.L. Burton. 1998. Population assessment of the red
snapper from the southeastern United States. Fisheries Research 38:19-32.

Potts, J.C. and K. Brennan. 2001. Trends in catch data and estimated static SPR values for fifteen
species of reef fish landed along the southeastern United States. Report prepared for SAFMC.

SEDAR 15. 2008. Stock assessment report (SAR 1) South Atlantic red snapper. (Revised March, 2009)
Available at http://www.sefsc.noaa.gov/sedar/

Abstract from Manooch et al. (1998): Changes in the age structure and population size of red snapper,
Lutjanus campechanus, from North Carolina through the Florida Keys were examined using records of
landings and size frequencies of fish from commercial, recreational, and headboat fisheries from 1986 to
1995. Population size in numbers at age was estimated for each year by applying separable virtual
population analysis (SVPA) to the landings in numbers at age. SVPA was used to estimate annual, age-
specific fishing mortality (F) for four levels of natural mortality (M=0.15, 0.20, 0.25, and 0.30).
Although landings of red snapper for the three fisheries have declined, minimum fish size regulations

6
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have also resulted in an increase in the mean size of red snapper landed. Age at entry and age at full
recruitment were age-1 for 1986-1991, compared with age-2 and age-6, respectively, for 1992-1995.
Levels of mortality from fishing (F) ranged from 0.31 to 0.69 for the entire period. Spawning potential
ratio (SPR) increased from 0.09 to 0.24 (M=0.25) from 1986 to 1995. The SPR level could be improved
with a decrease in F, or an increase in age at entry to the fisheries. The latter could be enhanced now if
fishermen, particularly recreational fishermen, comply with minimum size regulations.

4 Regional Maps

Legend

—— 20 meter contour
200 meter contour
—— 500 meter contour
— 1000 meter contour
— USEEZ
| South Atlantic FMC

Figure 4.1. South Atlantic Fishery Management Council and EEZ boundaries.
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5 Assessment Summary Report

The Summary Report provides a broad but concise view of the salient aspects of the 2010 red
snapper stock assessment (SEDAR 24). It recapitulates: (a) the information available to and
prepared by the Data Workshop (DW); (b) the application of those data, development and
execution of one or more assessment models, and identification of the most reliable model
configuration as the base run by the Assessment Workshop (AW); and (c) the findings and
advice determined during the Review Workshop.

Stock Status and Determination Criteria

Point estimates from the base model indicate that the U.S. southeast stock of red snapper
(Lutjanus campechanus) is currently overfished and is experiencing overfishing.

Estimated time series of stock status (SSB/MSST) shows decline until the late 1980s, and then
some increase since the mid-1990s (Figure 5.8a). The increase in stock status appears to have
been initiated by the 1992 management regulations, and then perhaps reinforced by strong
recruitment events. Base-run estimates of spawning biomass have remained below MSST
throughout most of the time series. Current stock status was estimated in the base run to be
SSB100o/MSST = 0.09. Uncertainty from the MCB analysis suggests that the estimate of
overfished status (i.e., SSB < MSST) is robust. Age structure estimated by the base run shows
fewer older fish than the (equilibrium) age structure expected at MSY. However, in the terminal
year (2009), ages 3 and 4 approach the MSY age structure as a result of recent strong year
classes.

The estimated time series of F /Fysy suggests that overfishing has been occurring throughout
most of the assessment period (Figure 5.8a). Current fishery status in the terminal year, with
current F represented by the geometric mean from 2007-2009, is estimated by the base run to be
F2007-2000/Fmsy = 4.12. This estimate indicates current overfishing and appears robust across
MCB trials. It might, however, be subject to some retrospective error.

SEDAR 24 SAR Section I Introduction



October 2010

South Atlantic Red Snapper

Table 5.1. Summary of stock status determination criteria. Estimates of yield do not include
discards. Rate estimates (F) are in units of y~'; status indicators are dimensionless; and biomass
estimates are in units of metric tons or pounds, as indicated. Spawning stock biomass (SSB) is
measured by total gonad weight of mature females.

Criteria Recommended Values from SEDAR 24
Definition Value
M (Instantaneous natural Average of Lorenzen M (if used) 0.08
mortality; per year)
Fa009 (per year) Apical Fishing mortality in 2009 0.9076
Feurrent (per year) Geometric mean of the fishing 0.73*
mortality rates in 2007 - 2009
Fumsy (per year) Fumsy 0.178
Bumsy (metric tons) Biomass at MSY 13632
SSB»gg9 (metric tons) Spawning stock biomass in 2009 13
SSBumsy (metric tons) SSBusy 156
MSST (metric tons) (1-M)*SSB msy 144
MFMT (per year) Fumsy 0.178
MSY (1000 pounds) Yield at MSY 1842
OY (1000 pounds) Yield at Foy OY (65% Fysy)= 1712
OY (75% Fumsy)= 1780
OY (85% Fysy)= 1821
Foy (per year) Foy= 65%,75%, 85% Fusy 65% Fusy=0.115

75% FMSY: 0133
85% FMSY: 0.151

Biomass Status

SSB20go/MSST

0.09

Exploitation Status

F current/ F MSY

4.12

*Feurrent Was adjusted down for the projections to reflect the moratorium

Species Distribution

Red snapper are found in the Gulf of Mexico and eastern coast of the North, Central, and
northern South America. They extend northward to Massachusetts in North America although
they are rare north of the Carolinas.

SEDAR 24 SAR Section I Introduction
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Stock Identification and Management Unit

No new evidence is available that suggests the Atlantic and Gulf should be managed as a single
stock, and no new evidence of regional separation within the Atlantic is available. The Life
History group recommended that the Atlantic be recognized as a single stock. The Gulf of
Mexico is currently divided into eastern and western gulf components, but the sub-stocks are
managed as a single unit (SEDAR7).

Stock Life History

e Tagging studies do not provide any new evidence that suggests movement between Gulf
of Mexico and Atlantic stocks, other than one fish tagged off Pensacola, FL, and
recaptured off St. Augustine, FL (Burns et al. 2008). Fishermen have suggested that
seasonal migration of fish occurs among regions of the South Atlantic. Telemetry studies
are recommended to investigate movement of fish along the Atlantic coast.

e The DW recommended using the observed maximum age of 54 years. Although there
were few fish over the age of 20, two fish were harvested from the South Atlantic over 50
years old and the maximum age observed in the Gulf of Mexico was 57.

e The DW recommended using the scaled age-specific Lorenzen natural mortality estimate
for age 1+ since this is a commonly used method to estimate natural mortality.

e Based on the results of growth model comparisons between sexes, the life history
workgroup recommended that a sex pooled growth model be used in the assessment
model.

e Based on the plots of fishery specific growth models for Atlantic red snapper, the life
history workgroup recommended developing a fishery pooled growth curve for Atlantic
red snapper.

e Red snapper do not change sex during their lifetime (gonochorism).

Assessment Methods

Four different models were discussed for red snapper during the Assessment Workshop (AW):
the Beaufort statistical catch-age model (BAM), virtual population analysis (VPA), stochastic
stock reduction analysis (SSRA) and surplus-production models (ASPIC). The BAM was
selected at the AW to be the primary assessment model. This report focuses on the BAM, as well
as surplus-production models. In addition, catch curve analysis was used to examine mortality
(SEDAR-24-AWO07). An SSRA application received preliminary examination by the AW panel,
but was not completed in time for this report.

The primary model in this assessment was the Beaufort statistical catch-age model (BAM). The
model was implemented with the AD Model Builder software (ADMB Foundation 2009), and its
structure and equations are detailed in SEDAR-24-RW-01. In essence, a statistical catch-age
model simulates a population forward in time while including fishing processes (Quinn and
Deriso 1999; Shertzer et al. 2008a). Quantities to be estimated are systematically varied until
characteristics of the simulated populations match available data on the real population.
Statistical catch-age models share many attributes with ADAPT-style tuned and untuned VPAs.

Assessment Data

10
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The catch-age model included data from four fleets that caught southeastern U.S. red snapper:
commercial lines (primarily handlines), commercial dive, recreational for-hire (headboats and
charterboats), and recreational private boats. The model was fit to data on annual landings (in
units of 1000 1b whole weight for commercial fleets, 1000 fish for recreational fleets), annual
discard mortalities (in units of 1000 fish for commercial lines and recreational fleets), annual
length compositions of landings, annual age compositions of landings, annual length
compositions of discards, three fishery dependent indices of abundance (commercial lines,
headboat, and headboat discards). Not all of the above data sources were available for all fleets
in all years. Data used in the model are tabulated in the DW report and in the assessment report
(Section 111, part 2; also Figure 5.1 and 5.5 of the summary report).

Release Mortality

A special workgroup was convened to discuss release (discard) mortality for red snapper.
Discards were assumed to have fleet-specific mortality probabilities, as suggested by the DW
(commercial lines, 0.48; for-hire, 0.41; private, 0.39). Annual discard mortalities, as fit by the
model, were computed by multiplying total discards (tabulated in the DW report) by the fleet-
specific release mortality probability. For for-hire and private fleets, discard time series were
assumed to begin in 1983, with the start of the 12-inch size limit; for the commercial lines fleet,
discards were modeled starting in 1992 with the 20-inch size limit. Discards from the
commercial dive fleet were assumed negligible and not modeled. Discard mortalities by sector
are Figure 5.2 of this summary report.

Landings Trends

See Figure 5.1 panels a-d for detail on landings trends. Commercial line landings peaked in the
later 1960s with a general decline until 2009. Commercial dive landings peaked in 2002 and
were low compared to other sectors. Private recreational landings peaked in the late 1980s, with
a generally declining but variable pattern after that time. For-hire landings (headboats +
charterboats) peaked in the late 1960s. The historic recreational (1955-1980 private and for-hire
fleets) landings were estimated using ratios to the commercial lines landings, as recommended
by a special working group that was convened to advise the DW panel.

Fishing Mortality Trends

The estimated fishing mortality rates (F) increased through the 1970s, and since then have been
quite variable. Recreational fleets dominate the total F (Table 5.4, Figure 5.3).

Stock Abundance and Biomass Trends

In general, estimated abundance at age shows a truncation of the older ages. Total estimated
abundance at the end of the assessment period shows sharp increase, reaching levels not seen
since the late 1970s, albeit with a quite different age structure. This increase appears to be driven
by recent recruitment. Annual number of recruits is shown in Table 5.6 and Figure 5.6 below.
Notably strong year classes (age-1 fish) were predicted to have occurred in 2006 and 2007.

Estimated biomass at age follows a similar pattern as abundance at age. Total biomass and
spawning biomass show similar trends - general decline until the mid-1990s, and general
increase since then but with a downturn at the end of the time series.

11
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Projections

Projection scenario 1, in which F = 0, predicted the chance of rebuilding to reach at least 50% in
the year 2025 (Figure 5.9). If used to define the rebuilding time frame, this result plus one
generation time (22 years) would suggest that rebuilding should occur in 2047 (or by the start of
2048). The projection with F at Feyen predicted the stock to remain at low levels. It suggests
further that the Feyrent 1S not sustainable without consistently higher than expected recruitment, as
has occurred near the end of the assessment period. Projections with F at 65%, 75%, 85%, or
100% of Fusy predicted increased biomass and landings. The continued moratorium projection
also predicted increased biomass, but suggested that the moratorium alone is insufficient for
stock recovery. The Frepuilg projections did allow stock recovery (by design) in the year 2047.

Scientific Uncertainty

Although qualitative results were robust, uncertainties remain, as in all assessments. Several
sources of uncertainty are discussed below

This assessment lacked a reliable fishery independent index of abundance. Thus, the fishery
dependent indices were the primary source of information on relative abundance. In general,
fishery independent indices are preferable. Nonetheless, steps were taken to make the available
fishery dependent indices as reliable as possible (using trip selection and standardization
methods to develop the indices, and using time-varying catchability to fit them). In addition, the
headboat index was developed from a multispecies fishery, which would tend to minimize
effects of targeting that could otherwise occur with fleets focused primarily on the species of
interest. A new fishery independent sampling program was initiated in the summer of 2010, and
this new data source is expected to be available for the next benchmark assessment.

Compared to other fishes, the South Atlantic and Gulf of Mexico stocks of red snapper
demonstrate rapid body growth and early maturity relative to their potential longevity (Charnov
1993; Beverton 1992). This could indicate that life-history characteristics, such as growth and
maturity schedules, have adapted over time in response to exploitation. Resource managers
might wish to consider possible evolutionary effects of fishing (Dunlop et al. 2009).

A source of uncertainty not modeled here is the aggregation of headboats and charterboats into
the for-hire fleet, which was recommended by the DW. It was recognized by the AW that
charterboats generally fish in deeper water than headboats. Depth of the entire for-hire fleet was
accounted for when estimating discard mortality rates, by aggregating the depth distributions of
the two components (headboats and charterboats) weighted by their respective landings.
However, if selectivities differ between headboats and charterboats, the estimated selectivity of
the for-hire fleet should be considered to represent the "average." Charterboat landings were
generally higher than those of headboats, so if depths fished by charterboats resulted in
selectivity that is less dome-shaped than the pattern used here, results of this assessment would
likely be overly optimistic.

Among the many decisions deliberated over by the AW panel was choice of the starting year of
the model. The panel thought that it was important to include the 1960s, when landings appeared
to have peaked, and to examine sensitivity to those landings through sensitivity and uncertainty
analyses. Ignoring this early time frame could have ignored potential stock productivity
(Rosenberg et al. 2005). However, the historical period (pre-1976) did not include CPUE or
composition data, and thus the model had little or no information to estimate variability of year-

12
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class strength in the 1950s and 1960s. Thus, the estimates of historic recruitment should not be
considered reliable. Instead, the historic period was viewed by the AW panel as an initialization
era leading up to the assessment period of 19762009, used to estimate age structure at the onset
of CPUE and composition data. Those early recruitment deviations were excluded from the
likelihood component of the spawner-recruit curve. Sensitivity runs starting in 1976 or 1986
provided results similar to those of the base run starting in 1955.

Perhaps the greatest uncertainty in this assessment was the spawner-recruit relationship.
Steepness could not be estimated reliably (tended toward its upper bound), and RO, although
estimated, relied on predicted recruitment events that occurred at low stock sizes. Potential stock
productivity at high stock sizes remains to be observed. It is possible that this assessment under-
predicted potential productivity by underestimating RO, or perhaps over-predicted productivity at
high stock sizes, if increased spawners were to have an increasing deleterious effect on
recruitment (although mechanisms underlying Ricker dynamics are not known to occur for this
stock). Either way, the long-term potential for MSY is, for now, uncertain. Still, the stock
dynamics and productivity in recent years might be more relevant to current environmental or
ecological conditions, and therefore the results from this assessment would represent our best
estimate for the near future.

Because steepness could not be estimated reliably in this assessment, its value was fixed at the
mode of its prior distribution. Thus MSY-based management quantities are conditional on that
value of steepness. An alternative approach would be to choose a proxy for Fysy, most likely
Fxo, (such as Fsge, or F400,). However, such proxies do not provide biomass-based benchmarks. If
managers wish to gauge stock status, further assumptions about equilibrium recruitment levels
would be necessary. Furthermore, choice of X% implies an underlying steepness, as described by
Brooks et al. (2009). Thus, choosing a proxy equates to choosing steepness. Given the two
alternative approaches, it seems preferable to focus on steepness, as its value is less arbitrary,
coming from a prior distribution estimated through meta-analysis.

The assessment predicted relatively high abundance in recent years. This prediction is consistent
with reports from fishermen of increased abundance. However, this increase appears to be the
result of unusually strong year classes (age-1) in 2006 and 2007. The observed age structure of
landings remains more truncated than would be expected from a healthy population of a fish with
maximum age that exceeds 50 years.

Significant Assessment Modifications

The review panel accepted the base run as developed by the assessment panel but requested
several additional sensitivity runs. The review panel suggested that two of the additional runs be
reported alongside sensitivity runs devised by the assessment workshop panel. Section VI of the
Stock Assessment Report details updates to tables and figures made by the review panel.

Sources of Information

The contents of this summary report were taken from the data, assessment, and review reports.
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Tables

Table 5.1: Summary of stock status and determination criteria (above)
Table 5.2: Summary of life history parameters by age

Table 5.3: Catch and discards by fishery sector

Table 5.4: Fishing mortality estimates

Table 5.5: Stock abundance and biomass

Table 5.6: Spawning stock biomass and recruitment

Table 5.2. Life-history characteristics at age of the population, including average body size and
weight (mid-year), gonad weight, and proportion females mature.
Age Total length (mm) Total length (in) CV length  Whole weight (kg) Whole weight (Ib) ~ Gonad weight (kg)  Female maturity

1 2772 10.9 0.18 0.30 0.66 0.00 0.22
2 4105 16.2 0.12 1.02 2.25 0.01 0.55
3 5154 20.3 0.10 2.07 4.57 0.02 0.84
4 5979 23.5 0.08 3.29 7.26 0.04 0.96
5 6628 26.1 0.08 4.54 10.01 0.07 0.99
6 713.8 28.1 0.07 5.72 12.61 0.11 1.00
7 754.0 29.7 0.07 6.79 14.96 0.15 1.00
& 785.6 30.9 0.06 7.71 17.01 0.19 1.00
9 8104 31.9 0.06 8.50 18.74 0.22 1.00
10 829.9 32.7 0.06 9.16 20.19 0.25 1.00
11 8453 333 0.06 9.70 21.38 0.28 1.00
12 8574 33.8 0.06 10.14 22.35 0.30 1.00
13 866.9 34.1 0.06 10.49 23.13 0.32 1.00
14 874.4 34.4 0.06 10.78 23.76 0.34 1.00
15 880.3 34.7 0.06 11.00 24.26 0.35 1.00
16 884.9 34.8 0.06 11.19 24.66 0.36 1.00
17 888.6 35.0 0.06 11.33 24.98 0.37 1.00
18 891.4 35.1 0.06 11.44 25.23 0.37 1.00
19 893.7 35.2 0.06 11.53 25.43 0.38 1.00
20 895.5 35.3 0.06 11.61 25.59 0.38 1.00
14
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October 2010 South Atlantic Red Snapper
Table 5.3a. Landings and discards, as fitted by the BAM (i.e., model input). The private recreational
landings reported here include modifications recommended by the assessment panel and include;
smoothing the private landings (1981-2009), smoothing the private and for hire landings (1955-1980),
and adjusting the 1981-1985 for hire landings estimated charter landings.

Recreational Commercial
Landings | Discards Landings | Discards
Numbers (1000's) Whole Pounds (1000's)
Year ForHire Private |ForHire | Private Lines |diving| Lines
1955 68.301 13.763 497.800
1956 74.807 18.067 484.300
1957 81.321 22.657 868.900
1958 84.472 26.582 617.300
1959 85.598 30.115 662.700
1960 85.480 33.277 677.100
1961 83.527 35.672 799.800
1962 79.441 37.195 662.577
1963 76.530 39.544 504.840
1964 78.771 44.904 559.491
1965 86.525 53.626 656.795
1966 96.861 64.051 740.057
1967 | 104.809 72.901 963.706
1968 104.716 76.108 1069.332
1969 95.537 72.701 700.493
1970 82.889 66.731 640.918
1971 71.743 62.080 543.433
1972 65.493 61.735 468.602
1973 65.872 67.536 387.344
1974 71.612 78.477 632.507
1975 77.286 89.063 745.363
1976 78.829 94.852 619.011
1977 75.868 95.145 649.273
1978 68.640 89.822 589.918
1979 58.535 80.445 409.939
1980 47.760 69.978 380.596
1981 69.519 121.730 371.379
1982 37.726 52.932 306.128

1983 59.229 43.885 42.281 8.679 310.268

1984 60.094 161.385 121.668 22.845 248.195 1.317
1985 97.119 178.659 27.775 63.501 240.971 2.547
1986 98.995 78.195 0.158 8.679 215.743 0.508
1987 40.286 51.281 0.158  106.560 187.211 0.030
1988 62.664 98.608 0.158 48.373 164.123 0.013
1989 44.461 107.354 0.158 20.038 258.478 0.006

1990 26.656 11.091 0.158 8.679 215.047 1.859
1991 30.623 31.351 0.697 35.853 134.032 5.898
1992 45.611 38.345 17.936 19.492 89.062 9.614 14.233
1993 14.948 10.864 33.397 48.989 189.994 5.611 14.926
1994 22.589 13.567 7.359 62.577 179.615 13.116 20.638

1995 22.423 2.386 24.366 37.932 166.772  10.037 19.437
1996 8.681 11.419 5.053 17.628 130.650 6.153 24.867
1997 62.935 3.545 19.038 8.679 101.232 7.531 27.458
1998 18.112 7.585 8.856 22.970 80.009 8.063 21.106

1999 49.363 22.660 47.594 132.663 80.506 9.974 19.387

2000 19.508 57.664 32.530 223.334 92.109 10.376 18.975
2001 21.879 40.185 32.845 179.264 175.233  18.238 19.014
2002 30.115 33.865 25.886 105.891 163.092  22.097 42.356
2003 23.899 16.111 21.700 139.401 118.803 17.454 13.973

2004 24.796 25.390 37.465 163.953 149.791  19.647 5.170
2005 23.113 21.172 49.435 79.725 118.015 9.344 4.999
2006 17.293 14.541 23.194 115.593 80.291 4.163 7.425

2007 17.326 31.324 118.249 339.128 104.737 7.514 14.759
2008 41.780 84.502 59.846 352.213 240.735 6.304 15.512
2009 50.210 92.814 35.131 183.886 341.241 8.011 20.402
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Table 5.3b. Landings and dead discards in 1000 pounds whole weight, as estimated by the

BAM (i.e., model output).

Year

Landings (1000 Ib)

South Atlantic Red Snapper

Discards (1000 Ib)

Commercial

Commercial

For Hire

Private

Total

Commercial

For Hire

Private

Total

Lines Dive Landings Lines
1955 497.92 0 703.84  188.24 1390
1956 484.42 0 824.35 248.89 1557.66
1957 869.31 0 952.27 317.92 2139.5
1958 617.52 0 1032.46  395.25 2045.22
1959 662.96 0 1073.06 465.85 2201.87
1960 677.39 0 1082.99 526.99 2287.38
1961 800.22 0 1058.43 570.93 2429.59
1962 662.89 0 1001.28 596.96 2261.12
1963 505.03 0 957.22 633.77 2096.01
1964 559.74 0 976.81 717.28 2253.84
1965 657.16 0 1063.03 853.59 2573.78
1966 740.55 0 1177.49 1016.48 2934.52
1967 964.6 0 1256.95 1153.34 3374.89
1968 1070.51 0 1231.92 1197.62 3500.05
1969 701.03 0 1095.58 1131.97 2928.58
1970 641.4 0 923.86 1021.66 2586.93
1971 543.81 0 777.41  930.71 2251.93
1972 468.9 0 693.13 906.15 2068.18
1973 387.56 0 684.07 974.66 2046.29
1974 633.14 0 706.54 1118.46 2458.14
1975 746.32 0 706.34 1247.28 2699.93
1976 619.61 0 573.93 1252.47 2446
1977 649.73 0 571.33 1154.81 2375.86
1978 590.31 0 564.67 987.29 2142.26
1979 410.17 0 502.53 957.76 1870.46
1980 380.83 0 389.89 872.7 1643.42
1981 371.67 0 548.41 1534.75 2454.84
1982 306.45 0 268.07 627.82 1202.34
1983 310.67 0 381.76  466.58 1159.02 0 9.13 1.78 10.92
1984 248.37 1.32 260.55 1360.31 1870.56 0 28.8 5.15 33.95
1985 241.02 2.55 430.42 1171.53 1845.52 0 7.08 15.39 2246
1986 215.76 0.51 592.84 537.97 1347.08 0 0.04 2.01 2.04
1987 187.17 0.03 226.51 420.71 834.43 0 0.03 2129 2133
1988 163.97 0.01 284.61 770.69 1219.28 0 0.04 11.78 11.82
1989 258.29 0.01 235.14 710.72 1204.15 0 0.04 4.24 4.28
1990 214.96 1.86 122.02 80.1 418.93 0 0.04 1.96 1.99
1991 133.98 5.9 128.81 202.68 471.37 0 0.16 7.91 8.07
16
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1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

89.03
189.81
179.57

166.7
130.61
101.24

80.02

80.52

92.13
175.32
163.11
118.79
149.73
117.99

80.29
104.72
240.48
340.89

9.61
5.61
13.12
10.04
6.15
7.53
8.06
9.97
10.38
18.24
22.1
17.45
19.65
9.34
4.16
7.51
6.3
8.01

SEDAR 24 SAR Section I

363.59
102.03
161.33
177.09
74.12
637.11
151.57
362.88
146.29
151.48
219.31
202
236.07
224.78
183.87
187.91
301.94
382.32

313
74.86
97.5
18.98
97.78
36.67
64.99
168.86
441.08
280.75
247.6
136.94
244.04
206.96
156.5
366.92
616.19
708.17

17

775.24
372.31
451.52
372.8
308.66
782.55
304.64
622.24
689.87
625.78
652.12
475.19
649.48
559.07
424.82
667.06
1164.92
1439.4

South Atlantic Red Snapper

16.99
20.26
28.43
26.67
35.55
28.43
25.95
24.69
22.52
25.81
61
18.51
6.58
7.12
7.34
15.24
21.44
30.33

13.42
28.34
6.11
23
3.49
11.81
6.71
31.43
24.02
29.15
23.25
15.79
30.99
44.7
9.14
85.09
55.76
34.88

13.88
39.53
49.31
34.05
11.56
5.12
16.56
83.17
156.32
150.8
90.28
96.22
128.66
68.56
43.31
231.43
310.78
173.44

44.29
88.12
83.85
83.72
50.6
45.37
49.22
139.3
202.87
205.76
174.53
130.53
166.23
120.38
59.8
331.76
387.97
238.65
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South Atlantic Red Snapper

Table 5.4. Estimated instantaneous fishing mortality rate (per year) at age, including discard mortality.

Year

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981

SEDAR 24 SAR Section I

0.02
0.02
0.03
0.03
0.04
0.04
0.04
0.04
0.04
0.05
0.05
0.06
0.07
0.08
0.08
0.07
0.07
0.06
0.07
0.08
0.09
0.08
0.09
0.09
0.10
0.09
0.16

0.03
0.04
0.05
0.05
0.06
0.06
0.07
0.07
0.06
0.07
0.08
0.10
0.12
0.14
0.13
0.12
0.11
0.11
0.11
0.14
0.17
0.16
0.18
0.18
0.18
0.17
0.31

0.04
0.05
0.06
0.07
0.07
0.08
0.09
0.09
0.09
0.11
0.13
0.16
0.19
0.21
0.21
0.20
0.19
0.19
0.21
0.27
0.33
0.34
0.36
0.35
0.36
0.37
0.73

0.04
0.04
0.06
0.06
0.07
0.08
0.09
0.09
0.09
0.10
0.12
0.15
0.18
0.20
0.20
0.19
0.18
0.18
0.20
0.25
0.31
0.32
0.34
0.33
0.34
0.35
0.69

0.03
0.04
0.05
0.06
0.06
0.07
0.08
0.08
0.08
0.09
0.11
0.13
0.16
0.18
0.18
0.17
0.16
0.16
0.18
0.23
0.28
0.29
0.31
0.30
0.30
0.31
0.61

0.03
0.03
0.04
0.04
0.05
0.06
0.06
0.06
0.06
0.07
0.09
0.10
0.13
0.15
0.14
0.13
0.13
0.13
0.14
0.18
0.22
0.23
0.24
0.24
0.24
0.24
0.48

0.02
0.02
0.03
0.03
0.04
0.04
0.05
0.05
0.05
0.05
0.06
0.08
0.10
0.11
0.10
0.10
0.10
0.10
0.10
0.13
0.17
0.17
0.18
0.18
0.18
0.18
0.35

0.02
0.02
0.03
0.03
0.03
0.04
0.04
0.04
0.04
0.04
0.05
0.07
0.08
0.09
0.09
0.08
0.08
0.08
0.08
0.11
0.14
0.14
0.16
0.15
0.15
0.15
0.29

0.02
0.02
0.03
0.03
0.03
0.03
0.04
0.04
0.04
0.04
0.05
0.06
0.08
0.09
0.08
0.08
0.07
0.07
0.08
0.10
0.13
0.13
0.14
0.14
0.14
0.14
0.26

0.02
0.02
0.03
0.03
0.03
0.03
0.04
0.04
0.04
0.04
0.05
0.06
0.07
0.09
0.08
0.08
0.07
0.07
0.08
0.10
0.13
0.13
0.14
0.14
0.14
0.14
0.26

18

0.02
0.02
0.03
0.03
0.03
0.03
0.04
0.04
0.04
0.04
0.05
0.06
0.07
0.09
0.08
0.08
0.07
0.07
0.08
0.10
0.13
0.13
0.14
0.14
0.14
0.14
0.25

0.02
0.02
0.03
0.03
0.03
0.03
0.04
0.04
0.03
0.04
0.05
0.06
0.07
0.09
0.08
0.08
0.07
0.07
0.08
0.10
0.13
0.13
0.14
0.14
0.13
0.14
0.25

0.02
0.02
0.03
0.03
0.03
0.03
0.04
0.04
0.03
0.04
0.05
0.06
0.07
0.08
0.08
0.08
0.07
0.07
0.08
0.10
0.13
0.13
0.14
0.14
0.13
0.14
0.25

0.02
0.02
0.03
0.03
0.03
0.03
0.04
0.04
0.03
0.04
0.05
0.06
0.07
0.08
0.08
0.08
0.07
0.07
0.08
0.10
0.13
0.13
0.14
0.14
0.13
0.14
0.25

0.02
0.02
0.03
0.03
0.03
0.03
0.04
0.04
0.03
0.04
0.05
0.06
0.07
0.08
0.08
0.08
0.07
0.07
0.08
0.10
0.13
0.13
0.14
0.14
0.13
0.14
0.25
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0.02
0.02
0.03
0.03
0.03
0.03
0.04
0.04
0.03
0.04
0.05
0.06
0.07
0.08
0.08
0.08
0.07
0.07
0.08
0.10
0.13
0.13
0.14
0.14
0.13
0.14
0.25

0.02
0.02
0.03
0.03
0.03
0.03
0.04
0.04
0.03
0.04
0.05
0.06
0.07
0.08
0.08
0.08
0.07
0.07
0.08
0.10
0.13
0.13
0.14
0.14
0.13
0.14
0.25

0.02
0.02
0.03
0.03
0.03
0.03
0.04
0.04
0.03
0.04
0.05
0.06
0.07
0.08
0.08
0.08
0.07
0.07
0.08
0.10
0.13
0.13
0.14
0.14
0.13
0.14
0.25

0.02
0.02
0.03
0.03
0.03
0.03
0.04
0.04
0.03
0.04
0.05
0.06
0.07
0.08
0.08
0.08
0.07
0.07
0.08
0.10
0.13
0.13
0.14
0.14
0.13
0.14
0.25

0.02
0.02
0.03
0.03
0.03
0.03
0.04
0.04
0.03
0.04
0.05
0.06
0.07
0.08
0.08
0.08
0.07
0.07
0.08
0.10
0.13
0.13
0.14
0.14
0.13
0.14
0.25
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Year

1

2

3

4

5

6

7

8

9

10

South Atlantic Red Snapper

11

12

13

14

15

16

17

18

19

20

1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

SEDAR 24 SAR Section I

0.09
0.08
0.10
0.11
0.10
0.13
0.10
0.12
0.06
0.08
0.03
0.06
0.06
0.08
0.05
0.04
0.02
0.08
0.09
0.09
0.09
0.13
0.17
0.20
0.07
0.11
0.14
0.22

0.20
0.32
0.40
0.44
0.43
0.45
0.43
0.55
0.31
0.33
0.11
0.18
0.20
0.26
0.19
0.19
0.09
0.25
0.25
0.24
0.28
0.36
0.46
0.53
0.21
0.31
0.39
0.59

0.42
0.44
0.93
0.87
0.65
0.48
0.94
1.06
0.40
0.49
1.10
0.42
0.46
0.42
0.41
1.04
0.39
0.64
0.67
0.43
0.45
0.39
0.50
0.52
0.38
0.64
0.67
0.91

0.39
0.42
0.88
0.83
0.62
0.46
0.88
1.01
0.39
0.47
0.99
0.33
0.34
0.26
0.21
0.79
0.30
0.49
0.53
0.32
0.28
0.21
0.31
0.29
0.26
0.49
0.49
0.63

0.35
0.38
0.78
0.73
0.55
0.41
0.79
0.91
0.36
0.42
0.88
0.31
0.31
0.24
0.19
0.70
0.27
0.44
0.47
0.28
0.24
0.18
0.26
0.25
0.22
0.43
0.43
0.55

0.28
0.30
0.60
0.57
0.43
0.33
0.61
0.72
0.31
0.34
0.69
0.27
0.26
0.21
0.16
0.55
0.22
0.34
0.37
0.23
0.20
0.15
0.21
0.20
0.18
0.33
0.35
0.44

0.21
0.23
0.44
0.42
0.33
0.25
0.45
0.55
0.27
0.27
0.50
0.23
0.22
0.17
0.14
0.41
0.17
0.25
0.27
0.19
0.16
0.11
0.16
0.15
0.13
0.24
0.27
0.35

0.18
0.19
0.36
0.34
0.27
0.21
0.37
0.47
0.24
0.23
0.41
0.21
0.20
0.16
0.12
0.33
0.15
0.21
0.23
0.16
0.13
0.10
0.14
0.13
0.11
0.20
0.22
0.30

0.16
0.18
0.33
0.32
0.25
0.20
0.34
0.44
0.23
0.22
0.38
0.21
0.19
0.15
0.12
0.31
0.14
0.19
0.21
0.15
0.13
0.09
0.13
0.12
0.10
0.18
0.21
0.28

0.16
0.17
0.32
0.31
0.24
0.20
0.33
0.43
0.23
0.21
0.37
0.21
0.19
0.15
0.12
0.30
0.13
0.19
0.20
0.15
0.12
0.09
0.13
0.12
0.10
0.18
0.21
0.27

19

0.16
0.17
0.32
0.30
0.24
0.19
0.33
0.42
0.23
0.21
0.37
0.21
0.19
0.15
0.12
0.30
0.13
0.19
0.20
0.15
0.12
0.09
0.13
0.12
0.10
0.18
0.20
0.27

0.16
0.17
0.32
0.30
0.24
0.19
0.33
0.42
0.23
0.21
0.37
0.21
0.19
0.15
0.12
0.30
0.13
0.19
0.20
0.15
0.12
0.09
0.13
0.12
0.10
0.18
0.20
0.27

0.16
0.17
0.32
0.30
0.24
0.19
0.33
0.42
0.23
0.21
0.37
0.21
0.19
0.15
0.12
0.30
0.13
0.19
0.20
0.15
0.12
0.09
0.13
0.12
0.10
0.18
0.20
0.27

0.16
0.17
0.32
0.30
0.24
0.19
0.33
0.42
0.23
0.21
0.37
0.21
0.19
0.15
0.12
0.30
0.13
0.19
0.20
0.15
0.12
0.09
0.13
0.12
0.10
0.18
0.20
0.27

0.16
0.17
0.32
0.30
0.24
0.19
0.33
0.42
0.23
0.21
0.37
0.21
0.19
0.15
0.12
0.30
0.13
0.19
0.20
0.15
0.12
0.09
0.13
0.12
0.10
0.18
0.20
0.27

Introduction

0.16
0.17
0.32
0.30
0.24
0.19
0.33
0.42
0.23
0.21
0.37
0.21
0.19
0.15
0.12
0.30
0.13
0.19
0.20
0.15
0.12
0.09
0.13
0.12
0.10
0.18
0.20
0.27

0.16
0.17
0.32
0.30
0.24
0.19
0.33
0.42
0.23
0.21
0.37
0.21
0.19
0.15
0.12
0.30
0.13
0.19
0.20
0.15
0.12
0.09
0.13
0.12
0.10
0.18
0.20
0.27

0.16
0.17
0.32
0.30
0.24
0.19
0.33
0.42
0.23
0.21
0.37
0.21
0.19
0.15
0.12
0.30
0.13
0.19
0.20
0.15
0.12
0.09
0.13
0.12
0.10
0.18
0.20
0.27

0.16
0.17
0.32
0.30
0.24
0.19
0.33
0.42
0.23
0.21
0.37
0.21
0.19
0.15
0.12
0.30
0.13
0.19
0.20
0.15
0.12
0.09
0.13
0.12
0.10
0.18
0.20
0.27

0.16
0.17
0.32
0.30
0.24
0.19
0.33
0.42
0.23
0.21
0.37
0.21
0.19
0.15
0.12
0.30
0.13
0.19
0.20
0.15
0.12
0.09
0.13
0.12
0.10
0.18
0.20
0.27
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South Atlantic Red Snapper

Table 5.5a. Estimated total abundance at age (1000 fish) at start of year.

Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total
1955 6374 468.2 388.1 3341 2935 2609 2347 2116 1929 1759 1604 146.3 1348 1241 1144 105.4 97.1 89.4 824 9634 5215
1956 367.7 462.6 3825 3278 2884 2569 2321 2100 191.8 175.0 159.7 1456 1342 123.6 1139 104.9 96.6 89.0 82.0 959.1 4903
1957 360.7 2658 376.0 3209 281.2 251.0 2276 207.1 190.0 173.7 1586 14477 1333 1228 113.1 104.2 96.0 88.4 81.5 9529 4649
1958 3539 2595 213.7 311.0 2715 2417 2199 201.1 1857 170.6 156.1 1425 1313 121.0 1115 102.7 94.6 87.2 80.3 939.1 4395
1959 347.1 253.6 208.1 1759 262.0 2325 2113 1943 180.5 166.9 1534 1404 1295 1193 110.0 1013 93.3 86.0 79.2 926.2 4171
1960 340.3 2479 2023 169.7 1469 222.6 202.1 1859 173.7 1616 149.6 1376 1271 1173 108.1 99.6 91.7 84.5 77.8 9104 3956
1961 333.2 2424 1968 163.6 140.7 1240 1925 177.0 165.6 1551 1444 1337 1242 1148 105.9 97.6 89.9 82.8 76.3 8923 3753
1962 326.2 2369 1915 1579 1346 1179 106.5 167.8 157.0 147.2 138.0 1286 120.2 111.7 103.2 95.2 87.7 80.8 745 8709 3554
1963 319.2 2319 1873 1535 1298 1127 101.3 929 1489 1397 1311 1229 1157 108.2 100.5 92.9 85.7 78.9 72.7 850.6 3376
1964 312.0 2269 1835 1499 1259 108.5 96.8 88.4 825 1327 1246 1169 110.7 104.2 97.4 90.5 83.7 77.2 711 8318 3215
1965 3045 2210 1784 1451 1216 1043 92.5 84.0 78.1 73.2 117.7 110.6 104.8 99.3 93.4 87.4 81.2 75.0 69.2 809.6 3051
1966 296.8 2142 1716 1381 1154 98.9 87.6 79.3 73.5 68.6 64.4 103.6 98.3 93.2 88.3 83.1 77.7 72.2 66.7 7813 2873
1967 288.8 206.7 163.5 129.0 106.8 91.5 81.5 74.0 68.6 63.9 59.7 56.1 91.1 86.5 82.0 77.7 73.1 68.3 63.5 746.0 2678
1968 280.6 199.1 154.6 118.8 96.6 82.3 73.6 67.6 63.0 58.7 54.8 51.2 48.6 79.0 74.9 71.1 67.3 63.3 59.2 7014 2465
1969 2725 192.2 146.8 109.6 86.9 72.9 65.0 60.2 56.8 53.3 49.8 46.5 43.9 41.6 67.7 64.2 60.9 57.7 543 651.7 2254
1970 263.5 187.0 142.8 104.6 80.6 65.9 58.0 53.6 51.0 48.4 45.5 42.5 40.1 37.9 35.9 58.4 55.4 52.5 49.8 609.3 2083
1971 2529 181.8 1399 102.6 77.5 61.5 52.7 47.9 45.5 43.6 414 39.0 36.8 34.7 32.8 31.1 50.5 47.9 455 5701 1935
1972 240.2 1755 137.2 1015 76.7 59.7 49.5 43.8 40.8 39.0 37.4 35.6 33.8 32.0 30.1 28.5 27.0 43.9 41.6 5345 1808
1973 2289 167.1 1329 99.5 75.9 59.0 48.0 41.2 373 35.1 335 32.2 30.9 29.4 27.8 26.2 24.7 23.4 38.1 500.7 1692
1974 261.7 158.6 125.8 94.5 73.0 57.5 47.0 39.6 34.9 31.9 30.0 28.7 27.8 26.8 25.4 24.0 22.6 21.4 20.3 466.1 1618
1975 2812 1794 116.0 84.7 65.9 52.8 44.0 37.5 32.7 29.0 26.6 25.0 24.2 23.5 22.6 21.4 20.2 19.1 18.0 410.0 1534
1976 479.8 190.8 127.8 73.6 55.8 45.2 38.7 34.0 30.1 26.5 23.6 21.6 20.6 19.9 19.3 18.6 17.6 16.6 15.7 3519 1628
1977 195.7 327.8 136.8 80.0 47.9 37.9 32.9 29.8 27.2 24.4 21.5 19.2 17.7 16.9 16.3 15.8 15.2 14.5 13.6 3014 1392
1978 1555 132.8 2315 83.8 50.9 31.9 27.1 25.0 23.6 21.8 19.5 17.2 15.5 14.4 13.7 13.2 12.8 12.3 11.7 2554 1170
1979 159.9 104.9 93.2 1435 54.0 34.3 23.0 20.7 19.8 18.9 17.5 15.7 14.0 12.6 11.7 111 10.8 10.4 10.0 217.1 1003
1980 188.0 107.7 73.8 57.1 91.5 36.0 24.6 17.6 16.5 15.9 15.2 14.1 12.8 11.4 10.3 9.5 9.1 8.8 85 1851 913
1981 150.7 127.7 76.3 45.0 36.2 60.8 25.8 18.7 13.9 13.2 12.8 12.2 11.5 10.4 9.3 8.4 7.7 7.4 7.1 1573 812
1982 160.2 95.6 79.2 324 20.3 17.8 34.5 16.6 13.0 9.9 9.4 9.2 8.9 8.3 7.5 6.7 6.1 5.6 53 119.2 666
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South Atlantic Red Snapper

Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total
1983 6372 1080 663 459 196 129 123 256 129 102 78 74 73 71 66 60 54 48 45 99.0 1107
1984 6479 4369 665 375 271 122 88 90 195 99 79 60 58 57 55 52 47 42 38 812 1405
1985 1269 4355 2467 231 140 113 61 52 58 130 67 53 41 40 39 38 35 32 29 578 983
1986 825 846 2368 9.5 91 61 58 37 34 39 88 45 37 28 27 27 26 24 22 418 600
1987 509.5 553 464 1085 438 47 36 38 26 24 28 64 33 27 21 20 20 19 18 322 838
1988 767 3326 299 251 614 262 31 26 29 20 18 21 49 26 21 16 15 15 15 261 608
1989 1768 515 1823 103 93 253 130 1.8 16 19 13 12 14 33 17 14 11 10 10 185 506
1990 1786 1164 251 553 34 34 112 68 11 10 11 08 08 09 20 11 08 07 06 119 423
1991 2619 1250 723 147 335 21 23 79 49 08 07 08 06 06 07 15 08 06 05 93 541
1992 2258 179.7 758 390 83 199 14 16 58 37 06 05 06 04 04 05 11 06 05 74 574
1993 1613 1627 1354 221 130 31 92 08 10 36 23 04 03 04 03 03 03 07 04 51 523
1994 1533 1129 1151 785 142 87 22 66 06 07 27 18 03 03 03 02 02 02 06 41 503
1995 361 1067 780 639 502 95 61 16 50 04 06 21 14 02 02 02 02 02 02 36 366
1996 1534 246 698 450 440 358 70 47 13 40 03 04 17 11 02 02 02 01 01 31 397
1997 2565 1086 173 407 326 329 278 56 38 10 33 03 04 14 09 01 01 02 01 27 536
1998 2365 1833 756 53 165 146 174 169 37 26 07 23 02 03 10 06 01 01 01 19 580
1999 5112 1713 1409 448 35 114 107 134 135 30 21 06 18 02 02 08 05 01 01 17 932
2000 4509 3484 1131 653 245 21 74 76 100 103 23 16 04 14 01 02 06 04 01 13 1048
2001 199.8 3063 2301 507 344 139 13 51 56 75 78 17 12 03 11 01 01 05 03 11 869
2002 1649 136.0 2038 131.2 330 234 100 10 40 44 60 62 14 10 03 09 01 01 04 11 729
2003 2481 1114 8.6 1136 893 235 176 78 08 33 36 49 51 11 08 02 07 01 01 12 720
2004 1202 1617 659 517 88 676 186 143 66 07 28 31 42 43 10 07 02 06 01 11 608
2005 663 748 8.9 350 342 576 500 144 115 53 06 23 25 34 36 08 06 02 05 10 450
2006 793.6 402 373 448 234 241 432 393 117 95 44 05 19 21 28 30 07 05 01 12 1084
2007 5823 5469 275 224 310 169 185 345 325 98 79 37 04 16 18 24 25 06 04 11 1345
2008 1630 3850 3382 127 123 184 111 132 261 250 75 61 29 03 12 14 19 20 04 12 1030
2009 782 1046 2210 1523 70 72 119 78 98 196 188 57 46 22 02 09 11 14 15 13 657
2010 1962 467 489 783 729 36 42 77 54 68 138 132 40 33 16 02 07 08 10 19 511
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Table 5.5b. Estimated biomass at age (1000 1b) at start of year.

South Atlantic Red Snapper

Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total

1955 420 1051 1772 2424 2937 3290 3511 3598 3614 3550 3429 3269 3117 2949 2775 2598 2424 2256 2095 24650 75729
1956 243 1039 1746 2379 2886 3240 3472 3571 3594 3533 3413 3254 3103 2936 2762 2587 2414 2246 2085 24540 75043
1957 238 597 1717 2328 2814 3166 3405 3521 3560 3507 3390 3233 3083 2917 2744 2570 2398 2232 2072 24383 73874
1958 234 583 976 2257 2717 3048 3290 3421 3480 3444 3337 3185 3038 2875 2704 2533 2363 2199 2042 24029 71752
1959 229 570 950 1276 2622 2932 3161 3304 3382 3369 3280 3138 2995 2835 2667 2498 2331 2169 2014 23699 69420
1960 224 557 924 1231 1470 2808 3023 3161 3255 3263 3198 3074 2941 2786 2622 2455 2291 2132 1980 23295 66686
1961 220 544 899 1187 1408 1564 2880 3010 3103 3131 3088 2988 2872 2727 2569 2406 2245 2090 1940 22832 63702
1962 215 532 874 1146 1347 1487 1594 2853 2942 2972 2950 2873 2780 2653 2504 2348 2191 2039 1894 22283 60477
1963 211 521 855 1113 1299 1422 1515 1580 2791 2820 2803 2747 2676 2570 2437 2290 2140 1992 1850 21766 57395
1964 206 510 838 1088 1260 1369 1449 1503 1547 2678 2663 2613 2561 2476 2364 2232 2090 1947 1809 21284 54482
1965 201 496 815 1053 1217 1315 1384 1428 1464 1477 2516 2471 2425 2359 2267 2155 2027 1893 1760 20715 51435
1966 196 481 784 1002 1154 1247 1310 1349 1378 1386 1376 2315 2273 2215 2142 2049 1940 1821 1696 19993 48105
1967 191 464 747 936 1069 1155 1219 1259 1286 1290 1277 1253 2108 2054 1989 1915 1825 1724 1614 19089 44463
1968 185 447 706 862 967 1038 1101 1149 1181 1186 1171 1145 1123 1876 1818 1752 1681 1598 1506 17946 40435
1969 180 431 670 795 870 919 973 1024 1065 1076 1064 1038 1015 989 1641 1583 1521 1455 1380 16676 36364
1970 174 420 652 759 807 831 87 911 956 977 973 950 927 900 871 1440 1384 1326 1266 15590 32980
1971 167 408 639 744 776 776 788 814 852 879 885 871 851 824 795 766 1262 1209 1156 14587 30049
1972 159 394 627 737 768 753 741 744 765 787 800 796 782 759 731 702 674 1107 1058 13678 27560
1973 151 375 607 722 759 745 719 700 700 708 717 719 716 698 674 645 618 592 969 12810 25342
1974 173 356 574 68 731 725 703 674 654 644 641 641 644 636 617 592 566 540 516 11925 23236
1975 185 403 530 614 659 666 658 638 613 58 568 559 560 558 547 529 506 482 459 10491 20809
1976 316 428 584 534 558 570 580 579 565 535 505 484 476 473 468 458 440 420 399 9005 18375
1977 129 736 624 580 479 478 493 507 510 492 459 428 410 401 396 390 380 365 347 7711 16314
1978 103 298 1057 608 510 402 406 426 442 439 417 385 359 342 332 326 320 311 298 6535 14316
1979 105 236 426 1042 540 432 344 352 372 381 374 351 324 300 284 274 268 263 255 5554 12476
1980 124 242 337 415 915 454 369 299 308 322 325 315 296 271 250 235 226 221 216 4737 10877
1981 99 287 348 327 362 767 38 319 261 266 274 274 265 247 225 206 193 186 181 4026 9498
1982 106 215 361 235 203 224 517 283 244 200 202 205 205 197 183 166 151 142 136 3049 7222
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South Atlantic Red Snapper

Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total

1983 420 243 303 333 196 163 184 434 241 206 166 166 169 168 160 148 134 122 114 2534 6601
1984 427 981 304 272 271 153 131 152 365 201 169 135 135 136 134 128 118 106 96 2077 6490
1985 84 978 1126 168 140 142 91 88 109 262 143 119 95 94 95 93 88 81 73 1479 5545
1986 55 190 1081 657 91 77 87 62 63 79 188 101 85 67 66 66 65 61 56 1069 4266
1987 336 124 212 787 438 60 54 65 48 49 60 143 77 64 50 49 49 48 45 824 3583
1988 51 747 137 182 615 331 47 43 54 40 40 48 113 61 50 39 38 38 37 668 3377
1989 117 116 832 75 93 319 194 31 31 38 28 27 33 78 42 34 27 26 26 474 2639
1990 118 261 115 401 34 43 168 116 20 20 24 17 17 21 49 26 21 17 16 305 1808
1991 173 281 330 107 336 27 34 134 93 15 15 19 13 13 16 37 19 16 12 238 1926
1992 149 403 346 283 83 251 21 27 108 74 12 12 15 10 10 12 28 15 12 189 2060
1993 106 365 618 160 131 39 137 13 18 73 50 8 8 10 7 7 8 18 10 130 1916
1994 101 253 526 569 142 110 33 113 11 15 58 39 6 6 8 5 5 6 14 106 2126
1995 24 240 356 464 502 119 92 27 94 9 12 47 32 5 6 4 4 5 93 2138
1996 101 55 319 326 440 451 105 80 24 81 7 10 39 26 4 4 5 3 3 79 2162
1997 169 244 79 295 326 415 416 9% 72 21 70 6 33 22 4 3 4 3 68 2355
1998 156 412 345 39 165 184 260 288 70 53 15 50 4 23 15 2 2 3 49 2143
1999 337 385 643 325 35 143 161 228 253 60 45 13 43 5 19 13 2 2 42 2758
2000 297 782 516 474 245 26 111 129 188 208 49 36 10 34 3 4 15 10 2 34 3173
2001 132 688 1050 368 344 175 20 87 105 152 166 39 28 8 26 3 12 8 27 3439
2002 109 305 930 952 331 295 150 17 75 90 127 138 32 23 7 21 2 2 10 28 3644
2003 164 250 396 824 893 296 263 133 15 66 77 109 117 27 20 6 18 2 2 31 3709
2004 79 363 301 375 828 853 278 244 123 14 59 68 9% 103 24 17 5 15 1 28 3874
2005 44 168 392 254 342 726 748 245 216 108 12 50 58 81 86 20 14 4 13 25 3605
2006 523 90 170 325 234 304 646 668 220 191 94 10 43 50 69 73 17 12 3 31 3772
2007 384 1228 126 162 310 213 276 587 609 197 169 82 9 38 43 59 62 14 10 29 4608
2008 108 864 1544 92 123 232 166 225 489 504 161 136 66 7 30 34 47 49 11 31 4919
2009 52 235 1009 1105 70 91 178 132 183 395 401 127 107 52 6 23 26 36 38 32 4297
2010 129 105 223 568 730 46 64 131 100 138 294 296 94 79 38 4 17 19 26 50 3148
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South Atlantic Red Snapper

Table 5.6. Spawning stock biomass (female gonad weight, mt) and recruitment (1000s of age-

one fish).

SEDAR 24 SAR Section I

Year

1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992

SSB

452.75
448.13
441.81
433
421.94
408.15
391.82
374.36
357.01
338.88
318.82
296.53
271.67
245.38
221.35
200.54
182.43
166.49
151.76
136.08
118.98
102.92
88.76
76.87
66.92
58.18
46.82
37.98
32.13
24.99
18.96
15.35
13.15
10.43
7.41
5.93
5.54
4.65

24

Recruits

(1000 fish)
637.38
367.65
360.67
353.87
347.09
340.27
333.23
326.21
319.21
311.96
304.46
296.76
288.81
280.56
272.52
263.45
252.87
240.23
228.93
261.71
281.23
479.75
195.67
155.53
159.85
187.97
150.71
160.2
637.2
647.89
126.93
82.45
509.49
76.67
176.82
178.6
261.9
225.84
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1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009

4.53
5.18
5.97
6.87
6.39
6.19
6.62
6.91
7.92
9.54
11.34
12.66
13.33
13.83
13.81
13.62
12.43

25

161.26
153.34
36.1
153.35
256.49
236.47
511.16
450.85
199.79
164.9
248.12
120.23
66.28
793.57
582.3
162.97
78.2
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Figures

Figure 5.1:
Figure 5.2:
Figure 5.3:
Figure 5.4:
Figure 5.5:
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Figure 5.1a. Landings by fishery sector. Observed (open circles) and estimated (line, solid
circles) commercial lines landings (1000 1b whole weight).

1000

800 —

1960 1970 1980 1000 2000 200

Landings (1000 i)

Year

Figure 5.1b. Landings by fishery sector. Observed (open circles) and estimated (line, solid
circles) commercial dive (1000 Ib whole weight).
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Figure 5.1c. Landings by fishery sector. Observed (open circles) and estimated (line, solid
circles) for-hire landings (1000 fish).
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Figure 5.1d. Landings by fishery sector. Observed (open circles) and estimated (line, solid
circles) private recreational landings (1000 fish).
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South Atlantic Red Snapper

Figure 5.2a. Discards by fishery sector. Observed (open circles) and estimated (line, solid
circles) commercial lines discard mortalities (1000 dead fish).
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Figure 5.2b. Discards by fishery sector. Observed (open circles) and estimated (line, solid
circles) for-hire discard mortalities (1000 dead fish).
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Figure 5.2c. Discards by fishery sector. Observed (open circles) and estimated (line, solid
circles) private recreational discard mortalities (1000 dead fish).
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Figure 5.3. Estimated fully selected fishing mortality rate (per year) by fishery. cl refers to
commercial lines, cd to commercial dive, hb to for-hire, pvt to private recreational, cl.D to
commercial discard mortalities, hb.D to for-hire discard mortalities, and pvt.D to private
recreational discard mortalities.
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Figure 5.4. Top panel: Estimated total biomass (metric tons) at start of year. Horizontal dashed
line indicated Bygsy. Bottom panel: Estimated spawning stock (gonad biomass of mature
females) at time of peak spawning.
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Figure 5.5. Abundance Indices
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Figure 5.6. Top panel: Beverton—Holt spawner-recruit curves, with and without lognormal bias
correction. The expected (upper) curve was used for computing management benchmarks. Years
within panel indicate year of recruitment generated from spawning biomass one year prior.
Diagonal line indicates MSY-level replacement. Bottom panel: log of recruits (number age-1
fish) per spawner (mature female gonad weight) as a function of spawners.
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Figure 5. 7. Yield per Recruit
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Figure 5.8a. Estimated time series relative to benchmarks. Solid line indicates estimates from
base run of the Beaufort Assessment Model; gray error bands indicate Sth and 95th percentiles of
the MCB trials. Top panel: spawning biomass relative to the minimum stock size threshold
(MSST). Bottom panel: F relative to Fysy.
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South Atlantic Red Snapper

Figure 5.8b. Phase plot of stock and fishery status estimated by the base run and by forty-four

sensitivity runs.
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Figure 5.9. Projections
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1 Introduction

1.1 Workshop Time and Place
The SEDAR 24 Data Workshop was held May 24-28, 2010, in Charleston, SC.

1.2  Terms of Reference
Data Workshop Terms of Reference — SAFMC Approved March 5, 2010

1. Review stock structure and unit stock definitions and consider whether changes
are required.

2. Review, discuss, and tabulate available life history information (e.g., age, growth,
natural mortality, reproductive characteristics); provide appropriate models to
describe growth, maturation, and fecundity by age, sex, or length as applicable.
Evaluate the adequacy of available life-history information for conducting stock
assessments and recommend life history information for use in population
modeling. Provide a written description of the biological sampling programs.

3. Compare and contrast life history parameter recommendations between the Gulf
and South Atlantic populations of red snapper, and consider whether greater
consistency between assessments of Gulf and South Atlantic stocks is appropriate.

4. Evaluate expanded otolith sampling efforts conducted during 2009 and consider
which samples are appropriate as indicators of fishery and population age
structure. Consider whether revisions of growth models are justified based on
these additional samples.

5. Review available research and published literature on discard mortality rates,
considering efforts for red snapper and similar species from the Atlantic as well as
other areas such as the Gulf of Mexico, and considering recommendations on
discard mortality provided through SEDAR 7 (Gulf of Mexico Red Snapper).
Provide estimates of discard mortality rates by fishery, gear type, depth, and other
feasible strata. Include thorough rationale for recommended discard mortality
rates. Provided justification for any recommendations that deviate from the range
of discard mortality provided in available research and published literature.

6. Provide measures of population abundance that are appropriate for stock
assessment. Consider and discuss all available and relevant fishery dependent and
independent data sources. Document all programs evaluated, addressing program
objectives, methods, coverage, sampling intensity, and other relevant
characteristics. Provide maps of survey coverage. Develop CPUE and index
values by appropriate strata (e.g., age, size, area, and fishery); provide measures
of precision and accuracy. Evaluate the degree to which available indices
adequately represent fishery and population conditions. Recommend which data
sources are considered adequate and reliable for use in assessment modeling.
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7. Review the application of pre-MRFSS recreational catch records in the SEDAR
15 benchmark assessment and recommend appropriate use of pre-MRFSS data for
assessment of red snapper.

8. Characterize commercial and recreational catch, including both landings and
discards in both pounds and number. Evaluate and discuss the adequacy of
available data for accurately characterizing harvest and discard by species and
fishery sector. Provide observed length and age distributions if feasible. Provide
maps of fishery effort and harvest. Provide a written description of the discard
sampling programs.

9. Review SEDAR 15 and SEDAR 7 approaches to selectivity of red snapper, post-
SEDAR 15 evaluations of fishery selectivity patterns for Atlantic red snapper, and
available length and age composition information to develop recommendations
for addressing fishery selectivity in the assessment model. Specifically address
the degree to which domed shape selectivity should be applied to hook and line
fisheries.

10. Provide recommendations for future research in areas such as sampling, fishery
monitoring, and stock assessment. Include specific guidance on sampling
intensity (number of samples including age and length structures) and appropriate
strata and coverage.

11. Develop a spreadsheet of assessment model input data that reflects the decisions
and recommendations of the Data Workshop. Review and approve the contents
of the input spreadsheet by June 4.

12. No later than June 18, 2010, prepare the Data Workshop report providing complete
documentation of workshop actions and decisions (Section II. of the SEDAR
assessment report). Develop a list of tasks to be completed following the
workshop
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1.3 List of Participants

SEDAR 24 Participants List
South Atlantic Red Snapper

Data Evaluation Workshop
May 24-28, 2010
Charleston, SC

South Atlantic Red Snapper

Chairman Dale Theiling, SEDAR 24 Coordinator

Appointee
DATA WORKSHOP PANEL
Data Management
Rob Cheshire

Life History Workgroup
Jennifer Potts
Dan Carr
Chip Collier
Marcel Reichert
*Eric Robillard
Janet Tunnell
Dave Wyanski
Laurie DiJoy

Function

Data Compiler

Leader and Editor

Rapporteur and Data Provider
Data Provider

Data Provider

Data Provider

Data Provider

Data Provider

Data Provider

Commercial Statistics Workgroup

Doug Vaughan
Stephanie McInerny
Steve Brown

*Julie Califf

Julie DeFilippi
David Gloeckner
Jack Holland

Kevin McCarthy
David Player

Leader and Editor

Rapporteur and Data Provider
Data Provider

Data Provider

Data Provider

TIP Data Provider

Data Provider

Logbook Data Provider

Data Provider

Recreational Statistics Workgroup

Ken Brennan
Kathy Knowlton
Richard Cody
*Doug Mumford
Beverly Sauls
Tom Sminkey
Chris Wilson
Julia Byrd
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Leader, Editor, & Headboat Data

Rapporteur and Data Provider
Data Provider
Data Provider
Data Provider
Data Provider
Data Provider
Data Provider

Affiliation

SEFSC, Beaufort

SEFSC, Beaufort
SEFSC, Beaufort

NC DMF, SAFMC SSC
MARMAP, SAFMC SSC

GA DNR
FL FWCC
SC DNR
SC DNR

SEFSC, Beaufort
NC DMF

FL FWCC

GA DNR
ACCSP

SEFSC, Beaufort
NC DMF
SEFSC, Miami
SC DNR

SEFSC, Beaufort
GA DNR

FL FWCC

NC DMF

FL FWCC

MRIP

NC DMF

SC DNR
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Indices Workgroup

Amy Schueller Leader and Editor SEFSC, Beaufort
Brian Linton Rapporteur & Gulf RS Ass’t Advice SEFSC, Miami
Julie DeFilippi Data Provider ACCSP
Paul Spencer Assessment Advice AFSC
Jessica Stephen Data Provider SC DNR/MARMAP
Analytical Team Representative
Kyle Shertzer Lead Analyst and Model Editor SEFSC, Beaufort
Fishery Representatives
Steve Amick Charter/Headboat GA SAFMC SG AP
Zack Bowen Charter/Headboat GA SAFMC SG AP
Gregory DeBrango Commercial, FL SAFMC SG AP
David Crisp Recreational, FL Individual
Kenny Fex Commercial, NC SAFMC SG AP
Frank Hester Industry Scientist Industry Consultant
Rusty Hudson Fishery Consultant Directed Sustainable Fisheries, Inc.
Robert Johnson Charter/Headboat N FL SAFMC SG AP
Rodney Smith Recreational, FLL SAFMC SG AP
* panel members not attending the workshop
APPOINTED OBSERVER
Kevin Stokes Data Process Evaluation CIE
COUNCIL REPRESENTATIVES
George Geiger Council Member SAFMC
Ben Hartig Council Member SAFMC
Charles Phillips Council Member SAFMC
COUNCIL AND AGENCY STAFF
Myra Brouwer Observer SAFMC
John Carmichael Observer SAFMC/SEDAR
Rick DeVictor Red Snapper Council Lead SAFMC
Kari Fenske Observer SAFMC
Patrick Gilles Observer SEFSC
Rachael Lindsay Administrative Support SEDAR
Anna Martin Observer SAFMC
Julie Neer Observer SEDAR
Andy Strelcheck Observer SERO
Gregg Waugh Observer SAFMC
Erik Williams Observer SEFSC, Beaufort
OBSERVERS
Joseph Ballenger
Jim Busse
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Sera Drevenak
David Grubbs
Jimmy Hull
Kevin Kolmos
Josh Loefer
David Nelson
Paul Nelson
Ron Surreny
Gregg Swanson
Robert Welch
Byron White
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Acronyms
SEDAR 24 Participants List
South Atlantic Red Snapper

ACCSP Atlantic Coastal Cooperative Statistics Program
AFSC Alaska Fisheries Science Center
CIE Center for Independent Experts
FL FWCC Florida Fish and Wildlife Conservation Commission
GA DNR Georgia Department of Natural Resources
MARMAP  Marine Resources Monitoring, Assessment, and Prediction
MRIP Marine Recreational Information Program
NC DMF North Carolina Division of Marine Fisheries
NMES National Marine Fisheries Service
NOAA National Oceanic and Atmospheric Administration
RS Red Snapper
SEFSC Southeast Fisheries Science Center, National Marine Fisheries Service
SERO Southeast Regional Office, National Marine Fisheries Service
SC DNR South Carolina Department of Natural Resources
SEDAR Southeast Data, Assessment, and Review
SG AP Snapper Grouper Advisory Panel
SSC Science and Statistics Committee
TBN To be named
TIP Trip Interview Program, National Marine Fisheries Service
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1.4 List of Working Papers and Reference Documents
SEDAR?24
South Atlantic Red Snapper
Workshop Document List

Document # Title Authors

Documents Prepared for the Data Workshop
SEDAR24-DWO01 | Discards of Red Snapper Calculated for K. McCarthy

Vessels with Federal Fishing Permits in the 2010

US South Atlantic

SEDAR24-DWO02

SEDAR 24 South Atlantic Red Snapper
Management Summary

J. McGovern 2010

SEDAR24-DWO03 | Standardized catch rates of U.S. Atlantic red | Sustainable
snapper (Lutjanus campechanus) from Fisheries Division,
headboat data NMES 2010
SEDAR24-DW04 | Standardized catch rates of U.S. Atlantic red | Sustainable
snapper (Lutjanus campechanus) from Fisheries Division,
commercial logbook data NMES 2010
SEDAR24-DWO05 | Red snapper standardized catch rates from the | Indices Group
Marine Recreational Fisheries Statistics MRESS 2010
Survey for the U.S. Atlantic Ocean, 1981-
2009
SEDAR24-DWO06 | Distribution of red snapper catches from Sustainable
headboats operating in the South Atlantic Fisheries Division,
NMES 2010
SEDAR24-DWO07 | Georgia Headboat Red Snapper Catch & S. Amick, K.
Effort Data, 1983-2009 Knowlton 2010
SEDAR24-DW08 | Sampling Procedures Used in the Trip Sustainable
Interview Program (TIP) Fisheries Division,
NMES 2010
SEDAR24-DW(09 | Pre-Data Workshop Development of D. Vaughan, D.
Commercial Landings for the Red Snapper Gloeckner 2010

Fishery

SEDAR24-DW10

Age Workshop for Red Snapper

J. Potts, editor

2009
SEDAR24-DWI11 | Review and Analysis of Methods to Estimate | SEDAR24 Historic
Historic Recreational Red Snapper Landings | Rec Catch Group
in the South Atlantic 2010
SEDAR24-DW12 | Red Snapper Discard Mortality Working SEDAR?24 Discard
Paper Mortality Group
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2010

SEDAR24-DW13

South Atlantic Red Snapper Marine
Recreational Fishery Landings: FHS-
conversion of Historic MRFSS Charter Boat
Catches

T. Sminkey 2010

SEDAR24-DW14

Marine Resources Monitoring, Assessment
and Prediction Program: Report on Atlantic
Red Snapper, Lutjanus campechanus, for the
SEDAR 24 Data Workshop

MARMAP 2010

SEDAR24-DW15

Red Snapper Length Frequencies and
Condition of Released Fish from At-Sea
Headboat Observer Surveys, 2004 to 2009.

B. Sauls and C.
Wilson 2010

Documents Prepared for the Assessment Workshop

SEDAR24-AWO01

Assessment History of Red Snapper (Lutjanus
campechanus) in the U.S. Atlantic

Sustainable
Fisheries Branch,
NMES 2010

Documents Prepared for the Review Workshop

SEDAR24-RWO01

Final Assessment Reports

SEDAR24-SAR Assessment of Red Snapper in the US South | To be prepared by
Atlantic SEDAR 24
Reference Documents
SEDAR24-RDO0O1 | Age, Growth, And Reproduction Of The Red | D. B. White,

Snapper, Lutjanus Campechanus, From The
Atlantic Waters Of The Southeastern U.S.

S. M. Palmer 2004

SEDAR24-RD02

Age and growth of red snapper, Lutjanus
Campechanus, from the southeastern United
States

S. Mclnerny 2007

SEDAR24-RDO03

Commercial catch composition with discard
and immediate release mortality proportions
off the southeastern coast of the United States

J. A. Stephen, P. J.
Harris 2010

SEDAR24-RD04

The 1960 Salt-Water Angling Survey,
USFWS Circular 153

J. R. Clark ¢.1962

SEDAR?24-RDO05

The 1965 Salt-Water Angling Survey,
USFWS Resource Publication 67

D. G. Deuel, J. R.
Clark 1968

SEDAR?24-RD06

1970 Salt-Water Angling Survey, NMFS
Current Fisheries Statistics Number 6200

D. G. Deuel 1973

SEDAR24-RDO07

Lecture Notes on Coastal and Estuarine
Studies, #10 Fisheries Management, Ch VII
Marine Sport Fisheries

J. L. McHugh 1984

SEDAR24-RDO08

Survey of Offshore Fishing in Florida

M. A. Moe, Jr.
1963
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SEDAR24-RD09

Geographic Comparison of Age, Growth,
Reproduction, Movement, and Survival of
Red Snapper off the State of Florida

K. M. Burns, N. J.
Brown-Petterson,
R. M. Overstreet
2006

SEDAR24-RD10

Regional Differences in Florida Red Snapper
Reproduction

N. J. Brown-
Petterson, K. M.
Burns, R. M.
Overstreet 2008

SEDAR24-RD11

Evaluation of the Efficacy of the Minimum
Size Rule in the Red Grouper and Red
Snapper Fisheries With Respect to J and
Circle Hook Mortality and Barotrauma and
the Consequences for Survival and Movement

K. M. Burns 2009

SEDAR24-RD12

Survival of Released Red Snapper progress
Report

R. O. Parker, Jr.
1985

SEDAR24-RD13

Survival of Released Reef Fish—A Summary
of Available Data (Preliminary)

R. O. Parker, Jr.
1991

SEDAR24-RD14

Incorporating Mortality from Catch and
Release into Yield-per-Recruit Analyses of
Minimum-Size Limits

J. R. Waters, G. R.
Huntsman 1986

SEDAR24-RD15

Modified hooks reduce incidental mortality of
snapper (Pagrus auratus: Sparidae) in the
New Zealand commercial longline fishery

T. J. Willis, R. B.
Millar 2001

SEDAR?24-RD16

Key principles for understanding fish bycatch
discard mortality

M. W. Davis 2002

SEDAR24-RD17

Indirect Estimation of Red Snapper (Lutjanus
campechanus) and gray Triggerfish (Balistes
capriscus) Release Mortality

W. F. Patterson,
III, G. W. Ingram,
Jr., R. L. Shipp, J.
H. Cowan, Jr. 2002

SEDAR24-RD18

Red Snapper Discards in Texas Coastal
waters-a Fishery Dependent Onboard Survey
of Recreational Headboat Discards and
Landings

B. A. Dorf 2003

SEDAR24-RD19

Partitioning Release Mortality in the
Undersized Red snapper Bycatch:
Comparison of Depth vs. Hooking Effects

K. M. Burns, N. F.
Parnell, R. R.
Wilson, Jr. 2004

SEDAR24-RD20

Catch-and-release science and its application
to

conservation and management of recreational
fisheries

S.J. Cooke, H. L.
Schramm 2007

SEDAR24-RD21

Discard composition and release fate in the
snapper and grouper commercial hook-and-

P. J. Rudershausen,
J. A. Buckel, E. H.

line Williams 2007
fishery in North Carolina, USA
9
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SEDAR24-RD22

Evaluating the physiological and physical
consequences of capture on post-release
survivorship in large pelagic fishes

G. B. Skomal 2007

SEDAR24-RD23 | Release Mortality of Undersized Fish from the | A. S. Overton, J.
Snapper—Grouper Complex off the North Zabawski, K. L.
Carolina Coast Riley 2008

SEDAR24-RD24

Capture depth related mortality of discarded
snapper (Pagrus auratus) and implications for
management

J. Stewart 2008

SEDAR?24-RD25

Linking ‘‘Sink or Swim’’ Indicators to
Delayed Mortality in Red Snapper by Using a
Condition Index

S. L. Diamond, M.
D. Campbell 2009

SEDAR24-RD26

Does Venting Promote Survival of Released
Fish?

G. R. Wilde 2009

SEDAR24-RD27

Field Experiments on Survival Rates of
Caged and Released Red Snapper

G. R. Gitschlag, M.
L. Renaud 1994

SEDAR24-RD28

Red Snapper in the Northern Gulf of Mexico:
Age and Size Composition of the Commercial
Harvest and Mortality of Regulatory Discards

D. L. Nieland, A. J.
Fischer, M. S.
Baker, Jr., C. A.
Wilson, 111 2007

SEDAR24-RD29

Factors Affecting Catch and Release (CAR)
Mortality in Fish: Insight into CAR Mortality
in Red Snapper and the Influence of
Catastrophic Decompression

J. L. Rummer 2007

SEDAR24-RD30

Evaluation of The Efficacy of the Current
Minimum Size Regulation for Selected Reef
Fish Based on Release Mortality and Fish
Physiology

K. M. Burns, N. J.
Brown-Peterson,
R. M. Overstreet
2008

SEDAR24-RD31

American Fishes - A Popular Treatise upon
the Game and Food Fishes of North America
with Especial Reference to Habits and
Methods of Capture

G. B. Goode, T.
Gill 1903

SEDAR24-RD32

Proceedings: Colloquium on Snapper-Grouper
Fishery Resources of the Western Central
Atlantic Ocean

H. R. Bullis, Jr., A.
C. Jones 1976

SEDAR24-RD33

Growth and Mortality of Red Snappers in the
West-Central Atlantic Ocean and Northern
Gulf of Mexico

R. S. Nelson, C. S.
Manooch, 1T 1982

SEDAR24-RD34

Yield Per Recruit Models of Some Reef
Fishes of the U. S. South Atlantic Bight

G. R. Huntsman,
C. S. Manooch, III,
C. B. Grimes 1983

SEDAR24-RD35

Population Assessment of the Red Snapper,

C. S. Manooch, III,

Lutjanus campechanus, from the Southeastern | J. C. Potts, D. S.
United States Vaughan, M. L.
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Burton 1997
SEDAR24-RD36 | Executive Summary: Review of Recreational | National Research
Fisheries Survey Methods Council 2006
SEDAR24-RD37 | Spawning Locations for Atlantic Reef Fishes | G. R. Sedberry, O.
off the Southeastern U.S. Pashuk, D. M.
Wyanski, J. A.
Stephen, P.
Weinbach 2006
SEDAR24-RD38 | More Red Snapper Discussion J. H. Cowan, Jr.
2009
SEDAR24-RD39 | A Perspective of the Importance of Artificial | R. L. Shipp, S. A.
Habitat on the Management of Red Snapper in | Bartone 2009

the Gulf of Mexico

SEDAR24-RD40

National Survey of Fishing and Hunting

Dept Interior 1955

SEDAR24-RD41

National Survey of Fishing and Hunting 1960

Dept Interior 1960

SEDAR24-RD42

FMP, Regulatory Impact Review, and Final
Environmental Impact Statement for the SG
Fishery of the South Atlantic Region

SAFMC 1983

SEDAR24-RD43

Species Profiles: Life Histories and
Environmental Requirements of Coastal
Fishes

and Invertebrates (Gulf of Mexico) — Red
Snapper

D. Morgan 1988

SEDAR24-RD44

Evaluation of Multiple Factors Involved in
Release Mortality of Undersized Red
Grouper, Gag, Red Snapper and Vermilion
Snapper

K. M. Burns, C. C.
Koenig, F. C.
Coleman 2002

SEDAR?24-RD45

Physiological Effects of Swim Bladder
Overexpansion and Catastrophic
Decompression on Red Snapper

J. L. Rummer, W.
A. Bennet 2005

SEDAR24-RD46

A Review of Movement in Gulf of Mexico
Red Snapper: Implications for Population
Structure

W. F. Patterson, III
2007

SEDAR24-RD47

J and Circle Hook Mortality and Barotrauma
and the Consequences for Red Snapper
Survival

K. M. Burns 2009

SEDAR24-RD48

Procedural Guidance Document 2 -
Addressing Time-Varying Catchability

SEDAR 2009

SEDAR24-RD49

Final Report on Bioeconomic Analysis of the

W. L. Griffin, R. T.

Red Snapper Rebuilding Plan and Woodward 2009
Transferable Rights Policies in the Gulf of
Mexico with Supplementary Technical
Document to the Final Report
SEDAR24-RD50 | Comments On SPR-Based Benchmarks For R. Methot, P.

Red Snapper Stocks in the Southeastern USA

Rago, G. Scott
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2009

SEDAR?24-RD51

The Recreational fishery in South Carolina:
The Little River Story

V. G. Burrell 2000

SEDAR?24-RD52

Southeastern U.S. Deepwater Reef Fish
Assemblages, Habitat characteristics, Catches,
and Life History Summaries

R. O. Parker, R. W.
Mays 1998

SEDAR?24-RD53

American Game and Food Fishes pp 410-412

D. S. Jordan, B. W.
Evermann 1908

SEDAR24-RD54

Comparison of two approaches for estimating
natural mortality based on longevity.

D. A. Hewitt, J. M.
Hoenig 2005.

SEDAR?24-RD55

Notes on the red snapper fishery

J. W. Collins 1886

SEDAR24-RD56

Southeast Region Headboat Survey Program
Description

K. Brennan 2010

SEDAR24-RD57

Biological-Statistical Census of the Species
Entering Fisheries in the Cape Canaveral Area

W. W. Anderson,
J. W. Gehringer
1965

SEDAR24-RD58 | Abundance Indices Workshop: Developing SEDAR 2008
protocols for submission of abundance indices
to the SEDAR process. SEDAR Procedures
Workshop 1

SEDAR24-RD59 | Source Document for the Snapper-Grouper SAFMC 1983

Fishery of the South Atlantic Region

SEDAR24-RD60

Projected Combined Effects of Amendments
13C, 16, and 17A Regulations on south
Atlantic

Red Snapper Removals.
SERO-LAPP-2009-07(Rev)

SERO v Jan 2010

SEDAR?24-RD61

Catch Characterization and Discards within
the Snapper Grouper Vertical Hook-and-Line
Fishery of the South Atlantic United States

Gulf & SA
Fisheries
Foundation 2008

SEDAR24-RD62

Returns from the 1965 Schlitz Tagging
Program Including a Cumulative Analysis of
Previous Results

D. S. Beaumariage
1969

SEDAR?24-RD63

Length of Recall Period and Accuracy of
Estimates from the National Survey of
Fishing, Hunting, and Wildlife-Associated
Recreation

W. L. Fisher, A.E.
Grambsch, D.L.

Eisenhower, D.R.
Morganstein 1991

Previous SEDARSs Documents of Interest

SEDAR7-DW13

The steepness stock-recruit parameter for red
snapper in the Gulf of Mexico (Lutjanus
campechanus): what can be learned from
other fish stocks?

M. K. McAllister
2004

SEDAR7-DW19

Estimating Catches and fishing Effort of the

R. L. Dixon, G. R.

Southeast United States Headboat Fleet, 1972- | Huntsman,
1982 Undated Draft
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SEDAR7-AW16

Estimates of Historical Red Snapper
Recreational Catch Levels Using US Census
Data and Recreational Survey Information

G. P. Scott 2004

SEDAR7-SAR1

Stock Assessment Report Gulf of Mexico Red
Snapper, SEDAR7 Assessment Report 1

SEDAR 2005

SEDAR17-RD18

The summer flounder chronicles: Science,
politics, and litigation, 1975-2000.

M. Teceiro 2002

SEDAR17-RD20

Comparing 1994 angler catch and harvest
rates from on-site and mail surveys on
selected lakes.

B. Roach, J. Trial,
and K. Boyle 1999.

SEDAR17-RD23

Effects of recall bias and nonresponse bias on
self-report estimates of angling participation.

M. A. Tarrant, M.
J. Manfredo, P. B.

Bayley, R. Hess
1993

SEDAR19-DWO05

Evaluation of the 1960, 1965, and 1970 U.S.
Fish and Wildlife Service salt-water angling
survey data for use in the stock assessment of
red grouper (Southeast US Atlantic) and black
grouper (Southeast US Atlantic and Gulf of
Mexico)

R. Cheshire, J.
O’Hop 2009

SEDAR7-DW51

MSY, Bycatch and Minimization to the
“Extent Practicable”

J. E. Powers 2004

SEDAR19-RD27

The Natural Mortality Rate of Gag Grouper:
A Review of Estimators for Data-Limited
Fisheries.

T. J. Kenchington
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1.5 Itemized List of Tasks for Completion following Workshop
SEDAR 24 Data Workshop
Post-Workshop Tasks List

Workgroup Task Principal Due
Indices Attempt to compute the standardized A. Schueller June 18
headboat at sea observer discards index
Indices Draft of Indices section text to work group A. Schueller June 2
Indices Comments on text to work group leader Indices June 9
panelists
Indices Final Indices section text to SEDAR A. Schueller June 11
Commercial | Take S24DW09 and remove title page, begin | D. Vaughan June 4
rewrite by redrafting Decisions based on
rapporteur notes (S. Mclnerny) and Leader
notes (D. Vaughan)
Commercial | Update landings tables and figures based on D. Vaughan June 4
work at DW
Commercial | Include material on discard estimates, K. McCarthy June 4
including brief comments on S24DWO01
report
Commercial | Include write up concerning discard mortality | D. Vaughan June 4
calculations done during the DW and length
comp for discards from observer data
Commercial | Finalize landings in numbers at age and D. Gloeckner June 4
length compositions
Commercial | Finalize age compositions D. Vaughan/ D. | June 4
Gloeckner
Commercial | Describe various selectivity discussions, D. Vaughan June 4
including contribution from K. Fex
Commercial | Include research recommendations in draft D. Vaughan June 4
section
Commercial | Look into GIS mapping for logbook D. Vaughan June 9
landings/trips by lagtude/longltude; and depth S. McInerny
contour map (showing bottom features and/or
currents?), at NMFS Beaufort Lab, if needed
check with NC DMF
Commercial | Send out a completed draft of the Commercial | D. Vaughan June 4
section of the DW report
14
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Commercial | Submit comments on draft Commercial Commercial June 9
section panelists

Commercial | Commercial input data (landings in numbers | D. Vaughan June 7
and weight & CVs, discard estimates and SE,
length and age comps) will be provided to R.
Cheshire for excel data (workbook)

Recreational | Writing assignments due to K. Brennan Recreational June 4

panelists

Recreational | Send a rough draft of the Recreational section | K. Brennan June 4
to the Recreational group for review

Recreational | Data to R. Cheshire for data workbook K. Brennan June 4

Recreational | Recreational Group report section final Recreational June 10
review due panelists

Recreational | Writing assignments: At-Sea Observer B. Sauls June 4
Program Length Comps, FLL At-Sea Observer
Program, Historical data review, working
paper review

Recreational | Writing assignments: At-Sea Observer C. Wilson June 4
Program Length Comps

Recreational | Writing assignments: working paper review K. Knowlton June 4

Recreational | Writing assignments: working paper review, | T. Sminkey June 4
MRFSS data summaries

Recreational | Writing assignments: Historic landings\ratio | E. Williams June 4
method, Discard Mortality

Recreational | Writing assignments: Headboat Program R. Cheshire June 4
Length\Age Comps, working paper review

Recreational | Draft Recreational report section due to K. Brennan June 11
SEDAR

Life History | Submit a critique of SEDAR 24-DW #12 J. Ballenger June 1

Life History | Submit a critique of SEDAR 24-DW#14 J. Potts June 1

Life History | Send a rough draft of the Life History section | J. Potts June 4
to the Life History group for review

Life History | Data to R. Cheshire for data workbook J. Potts June 4

Life History | Life History Group report section final review | Life History June 10
due panelists

Life History | Final Life History report section to SEDAR J. Potts June 11
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2 Life History

2.1 Overview (Group Membership, Leader, Issues)

State and federal biologist and industry representatives comprised the Life History Work
Group (LHWG)

Jennifer Potts — NMFS, Beaufort, NC, Leader of LHWG
Joseph Ballenger — SCDNR, Charleston, SC
Daniel Carr — NMFS, Beaufort, NC, Rapporteur
Chip Collier - NCDMF, Wilmington, NC

David Crisp — Industry Representative, Florida
Laurie DiJoy — SCDNR, Charleston, SC

Josh Loefer — SCDNR, Charleston, SC

Robert Johnson — Industry Representative, Florida
Janet Tunnell — FL FWC, St. Petersburg, FL
Byron White — SCNDNR, Charleston, SC

David Wyanski — SCDNR, Charleston, SC

The LHWG was tasked with combining age data from SEDAR15 with new age data sets
from four sources: National Marine Fisheries Service Beaufort Laboratory (NMFS),
South Carolina Department of Natural Resources (SCDNR), Georgia Department of
Natural Resources (GADNR), and Florida Fish and Wildlife Conservation Commission
(FL FWC). In order to combine age data from all sources, the LHWG needed to be sure
that aging methodology between agencies was consistent. The four laboratories involved
in aging US South Atlantic red snapper participated in an age workshop, followed by an
exchange of otolith sections, to determine consistency in aging this species. A document
was prepared (SEDAR24-DW10) and all four laboratories were consistently aging the
fish. The data from the exchanges were provided to Dr. A. Schueller, NMFS, who
created an age error matrix for use in the assessment model.

During the 2009 fishing year, dock side sampling for age structures was greatly
increased. The LHWG was tasked with evaluating the expanded otolith sampling efforts
conducted during 2009 and was to consider which samples were appropriate as indicators
of fishery and population age structure (SEDAR24-DW-TOR #4).

The LHWG was also tasked with comparing and contrasting life history parameters
between the US South Atlantic stock and the Gulf of Mexico stock (SEDAR24-DW-TOR
#3). These comparisons will be addressed in the appropriate sections.
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2.2 Review of Working Papers

2.2.1 Age workshop for red snapper (SEDAR24-DW-10)
Abstract

Age processing techniques and estimation can vary among labs leading to differences in
demographic parameters used in stock assessment models. An age workshop was
conducted to ensure that red snapper age sample preparation techniques and estimation
are similar among labs that age red snapper in the US South Atlantic. Topics covered
during the age workshop were methodology for preparing samples for aging,
interpretation of the otolith macro-structure, and conversion of increment counts to ages.
An initial APE of 11.3% between readers was calculated. Most of the potential
differences were due to interpretation of the first annulus. Other issues with reading red
snapper otoliths identified during the workshop were check mark or false annuli,
determining otolith edge type, and aging only otoliths with sections taken from near the
core. After the workshop, a second reference otolith set was sent to each aging lab and
the overall average percent error improved to 6.15%. No bias was detected, and the data
was symmetrically spread across the 1:1 diagonal. Because of these results, no ageing
error correction is needed for the age data submitted for the SEDAR24 assessment.

Critique

SEDAR 24 DW Reference Document 10 was reviewed and deemed pertinent for the
SEDAR process. This document described otolith preparation, annuli interpretation,
edge type assignment, and age assignment.

2.2.2 Marine Resources Monitoring, Assessment and Prediction
Program: Report on Atlantic red snhapper, Lutjanus campechanus,
for the SEDAR24 Data Workshop (SEDAR24-DW-14).

Abstract

During 2000 — 2009, MARMAP collected fishery-dependent and fishery-independent
biological samples from red snapper inhabiting waters off North Carolina through the
Florida Keys. The samples (n = 447) were used for age and growth and reproductive
biology studies. These fish were caught using a variety of gears including trawls, traps,
hook and line, spear, and longlines. MARMAP supplied two readers each for ageing and
reproductive state. Ages ranged from O to 35 years (190 — 920 mm TL), but age 0 and 1
year old fish were very rare in the samples. These age data will be combined with other
age data sets provided to SEDAR24. The reproductive data in this report is the most
comprehensive information on Atlantic red snapper that exists. Overall sex ratio of
Atlantic red snapper is 1:1 with age at 50% maturity for females at 1.87 years. For males,
50% were mature at age 1, though the low sample size of males in the younger ages may
not give a true estimate of the male maturity schedule.
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Critique

SEDAR24-DW-14 provides a good overview of the sampling efforts of MARMAP for
age and reproductive biology data. The reproductive data are the most reliable data to
use in SEDAR?24, thus this report is pertinent to SEDAR24 Data Workshop.

2.3  Stock Definition and Description

No new evidence is available that suggests the Atlantic and Gulf should be managed as a
single stock, and no new evidence of regional separation within the Atlantic is available.
The Life History group recommends that the Atlantic be recognized as a single stock.
The Gulf of Mexico is currently divided into eastern and western gulf components, but
the sub-stocks are managed as a single unit (SEDAR?7).

2.3.1  Population genetics

Evidence does not exist for separate Gulf of Mexico and Atlantic populations. Garber et
al. (2004) described the population ranging from the Gulf of Mexico to the Atlantic coast
of Florida as a “single, panmictic population”. A study by Saillant et al. (2010) based on
nuclear-encoded microsatellites found that “spatial genetic structuring among young-of-
the-year red snapper in the Gulf occurs at small geographic scales and is consistent with a
metapopulation stock-structure model of partially connected populations.” Investigation
of Atlantic Coast population genetics is under way (J.R. Gold, Texas A&M, personal
communication, April 2010).

2.3.2 Demographic patterns

The LHWG investigated the potential for spatial differences in maturity, growth, and
length at age. There was evidence that fish in the Florida-Georgia (South) region may
mature younger and smaller than in the Carolinas (North) region (See section 2.8) There
was no difference in mean length-at-age or growth between the two regions (Figure
2.7.1).

2.3.3 Otolith microchemistry

In order to further clarify the issue of separate stocks within the SA, the LHWG
recommend that further research should be focused on otolith micro-chemistry. The use
of otolith microchemistry may make it possible to distinguish Gulf of Mexico and
Atlantic coast fish, as well as investigate regional recruitment in the Atlantic.

2.3.4 Tagging

Tagging studies do not provide any new evidence that suggests movement between Gulf
of Mexico and Atlantic stocks, other than one fish tagged off Pensacola, FL, and
recaptured off St. Augustine, FL (Burns et al. 2008). Fishermen have suggested that
seasonal migration of fish occurs among regions of the South Atlantic. Telemetry studies
are recommended to investigate movement of fish along the Atlantic coast.
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2.4  Natural Mortality

241 Juvenile (YOY)

Juvenile red snapper are rarely encountered (n = 0 to 4 per year) in a nearshore (<30 ft)
fishery-independent trawling program (SEAMAP) in the Atlantic. Fishermen reported
observing juvenile red snapper on artificial reefs in shallow water. Estimates of juvenile
red snapper mortality have been developed in the Gulf of Mexico; however, little
information is available for the US South Atlantic. Data on age O fish will not be
included as inputs into the stock assessment model.

2.4.2 Adult

Natural mortality of red snapper was estimated using several methods. Initially, natural
mortality (M) of red snapper was estimated to be 0.08 using both a regression model for a
variety of taxa and a regression model for teleosts reported by Hoenig (1983):

In(M) = 1.44-0.982*In(t,.x) Variety of Taxa (M=0.08397 rounded to 0.08)
In(M) = 1.46-1.01*In(tmax) Teleosts (M=0.07662 rounded to 0.08)

Maximum observed age (tmax) Was 54 years old. The maximum calendar age of red
snapper in the Gulf of Mexico was reported as 57 yr (Allman et al. 2002), which differs
slightly from the maximum age of 54 yr in the Atlantic (SEDAR15-RD06). Natural
mortality was also estimated using a variety of models based on von Bertalanffy growth
or reproductive parameters (Table 2.4.2.1). Using these alternative models (Alverson and
Carney 1975, Beverton 1992, Pauly 1980, and Ralston 1987), M ranged from 0.01 — 1.27
along the Atlantic coast. The Lorenzen (1996) model provides an age-specific estimate of
natural mortality that ranged from 0.90 — 0.21 for fish aged 2 to 54. These estimates of
natural mortality for the oldest age classes (0.21) correspond to a fish with a maximum
age of 19. Therefore the Lorenzen (1996) estimate was scaled to 1.4% surviving to
maximum age based on Hoenig (1983) natural mortality estimate of 0.08. This resulted
in a scaled estimate of natural mortality at age ranging from 0.30 to 0.07 (Table 2.4.2.2).
Manooch et al. (1998) reported an estimate of M = 0.25, but the maximum age in their
study was 25 yr. An atypically low natural mortality estimate (M = 0.005) for Atlantic
red snapper was derived from the Alverson and Carney (1975) equation. High estimates
of natural mortality (>0.3) were derived from Pauly (1980), Ralston (1987), and Beverton
(1992) with values of 0.41, 0.57, and 1.27, respectively. The uncommonly high estimate
(M = 1.27) from the equation by Beverton (1992) may be due to the unique life history of
red snapper. Red snapper mature at an early age (Aso% =1.87 years) but have the
potential to live >50 yr. With respect to age at maturity relative to maximum age, red
snapper do not follow the regression relationship previously established for some long-
lived fishes (Beverton 1992). Regression analysis of the fully recruited ages, 4-54 years,
in the population based on the aged samples estimated total mortality to be 0.44, which is
close to the Pauly estimate and below the Ralston estimates of natural mortality.
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Issues
1. What value of maximum age of red snapper should be used?

2. Natural mortality estimates using models based on growth and reproductive
parameters were highly variable.

Recommendations

1. The DW recommended using the observed maximum age of 54 years. Although there
were few fish over the age of 20, two fish were harvested from the South Atlantic over 50
years old and the maximum age observed in the Gulf of Mexico was 57.

2. The DW recommended using the scaled age-specific Lorenzen natural mortality
estimate for age 1+ since this is a commonly used method to estimate natural mortality.
There was some discussion on the differences between the Atlantic and Gulf of Mexico
SEDARSs approximation of natural mortality. The update of the SEDAR 7 assessment is
using a natural mortality of 1.2 for age 1 fish and 0.1 for ages 2+. However the DW felt
the scaled Lorenzen model was most appropriate. This model is able to account for
changing natural mortality rates with age and can be scaled to a point natural mortality
estimate based on both of Hoenig’s (1983) equations: teleosts and all taxa. It was
recommended to use a natural mortality rate of 0.6 for age 1 fish as a sensitivity run. The
DW recommended sensitivity runs using a range of M, 0.05-0.12, about the Hoenig point
estimate. These sensitivity runs will encompass the estimates of M used in the Gulf red
snapper update assessment (2009).

2.5 Discard Mortality
Red Snapper Discard Mortality Working Paper (SEDAR24-DW-12)
Abstract

SEDAR 24-DW-12 provides a thorough overview of what we know regarding the discard
mortality rates for red snapper in the South Atlantic region. It provides background
information on what factors can affect discard mortality rates as well as the discard
mortality rates that were used in previous SEDAR stock assessments of red snapper.
Subsequently, it summarizes the discard mortality rates calculated for red snapper in
various studies, with the caveat that researchers conducted most of these studies in the
Gulf of Mexico. Because the Gulf of Mexico red snapper fisheries act much differently
than the South Atlantic red snapper fisheries, the validity of applying data from these
studies to the South Atlantic is potentially in question. Thus, a great deal of emphasis is
placed on understanding the causes of discard mortality (primary causes: hooking related
injuries and barotraumas; secondary causes: temperature, predation, and size), so that
data from the Gulf region can be used to estimate the discard mortality rates in the South
Atlantic. Concerning hooking related injuries, this appears to be the major factor causing
discard mortality in headboat fisheries, as researchers attributed almost 50% of
mortalities to hooking injuries. For barotraumas, it appears that red snapper are slightly
less susceptible to death from the injuries, due to the structure of their swim bladder
compared to many other fish species, but that size (smaller = greater survival, larger =
lower survival) can have an effect as well. In addition, most studies indicated that depth
of capture was a significant factor in determining whether barotrauma injuries would
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result in mortality, with chance of death increasing with increasing depth. Thus, to
account for this increasing discard mortality rate with depth of capture, researchers had
investigated three separate models to predict mortality rate at depth of capture. Finally,
the working paper discusses several additional secondary factors (e.g. air exposure, hook
type, temperature, predation) affecting the discard mortality rate. It appears that we need
to obtain and analyze more data to provide estimates of the discard mortality rates
associated with each of these secondary factors.

Critique

Overall, this is a vital document that we should consider when determining appropriate
discard mortality rates for red snapper in the South Atlantic region. The working paper
coalesces several different sources of information in a summary working paper. Though
the data on some factors potentially affecting the discard mortality rates of South Atlantic
red snapper is sparse to non-existent, the model fits provided seem to reasonably fit the
data and be in general agreement over the depth ranges that red snapper are often
captured in the South Atlantic region. More work should be put forward trying to obtain
estimates of the effect that the various secondary factors identified have on overall
discard mortality rates. These estimates will allow more precise estimates of discard
mortality rates in the South Atlantic region. In addition, it remains unclear from the
working document how one should include hooking related mortality in the overall
discard mortality rates, as the models presented only accounted for mortality related to
barotraumas.

26 Age

The NMFS, the SCDNR, the GADNR and the FLL FWC contributed both fishery
dependent and fishery independent age data for this assessment. The final age data set
included all age data from SEDARI1S5, which included age data from 1977 — 2006, and
the new age data collected from 2006-2009. Most of the age samples were randomly
collected by port agents intercepting fishing trips: commercial n = 5,671; charter boat n =
2,012; private boat n = 85; headboat n = 5,716. (See Tables 2.6.1 and 2.6.2 for randomly
collected commercial and recreational fishery age samples and number of trips
intercepted.) An additional 586 samples came from fishery-independent studies. All
2006 — 2009 age data included an increment count, an adjusted calendar age based on
timing of annulus formation and an estimate of the amount of translucent edge present,
and the determined fractional age using a July 1 birth date. The SEDAR15 age data were
updated to include calendar age and fractional age.

Sampling intensity for age structures greatly increased during the 2009 fishing year and
during the summer months in particular. Concern was raised about any potential length
bias in the random sampling during that time. A comparison of the length composition of
the age samples from 2009 versus the 2007 and 2008 fishing years was done for the
commercial sector and the recreational sector separately. Length frequencies from 2009
mirrored those from 2007 and 2008 in both sectors and thus all of the age data from 2009
was usable for the assessment model.
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Issues

GADNR conducted a complete census of red snapper landed during May 2009 by three
recreational vessels. Concern was raised that the high number of samples (ny.y = 284)
from one month in the year may bias the overall age structure of the red snapper landings
for the entire year (nye,r = 679). This issue was particularly noted by industry
representatives who have commented that red snapper seem to move through the fishing
grounds either latitudinally or longitudinally.

A few of the 2009 samples (n = 68) from the commercial and headboat fisheries were
selected by fishermen for the largest fish in the catch.

Recommendations

1. GADNR May census data were plotted against the GADNR random samples for the
entire year. No discernable difference was noted in the age frequency or the length
distribution between the two sets of data. LHWG recommended keeping the May census
data in the dataset used for age composition of the recreational fishery.

2. The fishermen selected samples were identified and will not be used in the age
composition data to characterize the fishery, but will be used in the growth model and
analysis of fishing by depth of water.

2.6.1 Age Reader Precision and Aging Error Matrix

The data for the aging error analysis comes from otoliths which were read by four
readers, who each represented a lab. The labs involved included the National Marine
Fisheries Service (NMFS), Florida, Georgia, and the Marine Resources Monitoring,
Assessment and Prediction program (MARMAP). As part of a workshop to improve
precision between labs, a set of otoliths from the South Carolina Department of Natural
Resources (n=95) reference collection was aged at the start of the workshop, and a set of
otoliths from the Florida reference collection (n=100) was aged after the workshop. See
data working paper SEDAR24-DW-10 for more information.

Based on the paired age reads from the workshop, some concern existed that previous to
the workshop calibration, the MARMAP age estimates may have had a bias associated
with them as compared to the estimates from the other labs. To explore whether or not a
bias likely existed, the average age estimated from NMFS, FL, and GA, was compared to
the age estimated by MARMAP. The distribution of average ages when compared to the
ages estimated by MARMAP were scattered about the 1:1 line, which indicates that a
bias is likely not occurring (Figure 2.6.1.1). With the absence of bias, the aging error
matrix can be estimated directly from the paired age estimates from the otoliths.

Data from NMFS, Florida, and MARMAP were used to estimate the aging error matrix.
The paired age reads from Georgia were not included in the analysis because Georgia has
a low number of age samples over a small location that will be contributed to the age
compositions for the assessment. In addition, the samples from Georgia were excluded
mainly because of similarity to Florida, because the age reader in Florida trained the
reader in Georgia. This would minimize any potential differences that would arise
between the labs that age otoliths and would reduce the error to levels likely lower than
what the overall data exhibit.
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Accounting for error in age estimation is important for age composition data used in
stock assessments (Punt et al. 2008). Thus, to account for any error associated with the
age estimation process for south Atlantic red snapper and to get contemporary precision
estimates, an aging error analysis was completed using a program called “agemat”
provided by André Punt. Agemat can use age estimation data from multiple readers in
order to estimate the coefficient of variation and standard deviation associated with age
estimates and to provide an aging error matrix. This program has been used by other
SEDAR assessments (ASFMC 2010).

Agemat requires some model specifications, such as the minimum and maximum age of
the species, a reference age, and the type of standard deviation to be estimated, in
addition to inputting the aging data and number of readers in the appropriate format. The
minimum age used for this analysis was age 0, and the maximum age used for this
analysis was 54. The reference age was age 4. The standard deviation was estimated
using an asymptotic function. The maximum allowable standard deviation was input as
5; however, the model did not come near that bound.

The standard deviation was an increasing, asymptotic curve, which started at a low of
0.43 at age 0 and increased to maximum of 0.82 for fish age 54 (Figure 2.6.1.2). The
coefficient of variation was a decreasing, asymptotic curve, which started at a high of
0.43 at age 0 and decreased to a minimum of 0.02 at age 54 (Figure 2.6.1.2). The aging
error matrix is provided in Table 2.6.1.1.

Research recommendation: Continuing the age reading comparisons and calibrations
between labs on a reference collection of known age fish would be beneficial for
determining a more accurate aging error matrix and would provide accuracy to the age
composition data.

2.6.2 Year Class Strength

Several strong year classes were evident for Atlantic red snapper between 1977 and 2009.
These strong year classes were present in 1983, 1984, 1986 — 1989, 1991 — 1993, 1996,
1999 — 2001, and 2005 (Figure 2.6.2.1). These cohorts could be followed through the
fishery for as long as 5 — 8 yr, first appearing most commonly as age 2 and 3 fish.
Moderate to strong year classes appeared to occur on average every 2 yr. Prior to 1983,
large pulses of 2 and 3 year old red snapper were entering the fishery indicating possible
strong year classes, but these cohorts could not be followed after age 3 (SEDAR15-
RDO06; SEDAR24 new data).
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2.7 Growth

Researchers have published several age and growth studies on red snapper in the U.S.
South Atlantic (Nelson and Manooch 1982; Manooch and Potts 1997; SEDAR15-RD04;
MclInerny 2007). The updated age data sets used for the assessment includes 6,107 newly
processed samples along with samples from three out of the four previous aging studies
(Manooch and Potts 1997; Mclnerny 2007, SEDAR15-RD04), thus allowing a more
complete analysis of red snapper age and growth along the Atlantic coast with increased
spatial and temporal coverage. To develop an overall growth model for Atlantic red
snapper, we combined all data available from the previously mentioned sources, resulting
in a sample size of 13,431 fish.

As dimorphic growth is often apparent between sexes, we initially investigated the
potential of dimorphic growth between male and female Atlantic red snapper. Using the
age data for which sex was determined, we compared male and female von Bertalanffy
growth models using Kimura’s (1980) likelihood ratio test, Akaike’s (1974) information
criterion (AIC), and the Bayesian information criterion (BIC; Schwarz 1978). Resulting
statistics (Table 2.7.1) suggested that there was no dimorphic growth between the sexes,
thus we pooled the data to develop a sexes combined growth model.

In addition, it was thought that Atlantic red snapper growth may be region specific, with
two regions being defined, one along the South Carolina and North Carolina coast (North
region) and the other along the Georgia and Florida coast (South region). The age
samples are assigned to states based on where fish were landed as opposed to actual
fishing locations, which may differ considerably. With that caveat, Atlantic red snapper
growth between the two regions was investigated and compared using the same
techniques used to investigate the potential for dimorphic growth between the sexes.
Though resulting statistics (Table 2.7.2) suggested that dimorphic growth occurred
among the regions, plots of region specific growth curves (Figure 2.7.1) suggested little
biological difference in the growth models.

We also investigated the potential for differences in growth among the types of data
available (commercial (n = 5,480), recreational (n = 7,365), and fishery-independent (n =
586)). Plots of the growth models by fishery type (Figure 2.7.2) suggested no difference
in the growth models developed for the commercial or recreational fisheries. While the
fishery-independent data growth model varied slightly, this was probably due to the much
smaller sample size available and the lack of older fish, which affects the estimate of the
L., parameter of the fishery-independent model (Figure 2.7.3).

Finally, because growth models can be influenced by the use of size-biased samples, for
example, due to minimum size limits affecting fishery-dependent sampling, an overall,
unweighted von Bertalanffy growth model that corrects for size-selective data and
assumes a constant standard deviation (SD) was constructed (L, = 902 (SE =4.29 mm), k
=0.245 (SE = 0.0038), to = -0.03 (SE = 0.0303), SD = 78.72 (SE = 0.615); Figure 2.7.4;
Diaz et al. 2004). The model was fit using temporal specific size-limits (1983 to 1991,

12 inches total length (TL); 1992 to 2009, 20 inches TL), observed or fork length
converted total lengths and fractional ages determined based on the month of peak
spawning (July).
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US South Atlantic red snapper appear to grow faster and attain a larger maximum size
than the Gulf of Mexico (GOM) stock (figure 2.7.5). The GOM stock is predicted to be
80-90 mm shorter than the Atlantic stock for the first four years, 50mm shorter at age 10
and 30 mm shorter by age 20. The GOM model may have had more young-of-the-year
fish that went into the model accounting for the different estimates of ty and the other
parameters. When looking at the fit of von Bertalanffy model to the Atlantic data, the
LHWG felt that the model was a good fit and recommended its use in the Atlantic
assessment.

Issues

1. The potential for dimorphic growth between sexes for Atlantic red snapper resulting in
sex-specific growth models.

2. The potential for regional differences in the growth of Atlantic red snapper, resulting
in region specific growth models. Growth may vary among Atlantic red snapper along a
North/South gradient.

3. The potential for differences in growth models among commercial, recreational, and
fishery-independent samples.

4. Size limit regulations for Atlantic red snapper changed within the study time period of
1977 to 2009 resulting in size-selective fishery-dependent samples (SEDAR15-RD06).
The von Bertalanffy growth model may be influenced by size-selective sampling and
may not appropriately represent the growth of the population.

Recommendations

1. Based on the results of growth model comparisons between sexes (Table 2.7.1), the
LHWG recommended that a sex pooled growth model be developed for Atlantic red
snapper to be used in the assessment model.

2. Though model comparisons suggest there may be regional differences in growth of
Atlantic red snapper, the LHWG recommended that a region pooled growth model be
developed for Atlantic red snapper because of several concerns. First, there was no
biological reason for separating the regions along the Georgia/South Carolina border.
Second, inclusion of data in one region or the other was determined based on the state in
which the fish were landed, not necessarily the location where the fish were caught.
Thus, the state landed may not accurately represent the region where the individual fish
was caught. Finally, few young fish (< 3 years old, Figure 5) were landed in the northern
region, thus affecting the estimate of t; of the von Bertalanffy growth equation for the
northern region, resulting in an estimated ty parameter of -1.9 years, which is not
biologically realistic. The LHWG felt the statistical difference in region specific growth
models were likely driven by the estimate of the ty parameter, and upon visual inspection
of the growth model at older ages saw little indication of differences in growth pattern.

3. Based on the plots of fishery specific growth models for Atlantic red snapper, the
LHWG recommended developing a fishery pooled growth curve for Atlantic red snapper.
There was no difference between the growth of commercially and recreationally caught
Atlantic red snapper, and the observed difference in predicted growth of fishery-
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independent caught Atlantic red snapper was likely due to the smaller sample size and
lack of older fish in the sample (Figure 2.7.6).

4. The LHWG recommended developing a modified von Bertalanffy growth model
correcting for size limited data for all data combined to represent the growth of red
snapper in the U.S. South Atlantic (Diaz et al. 2004). This type of model was previously
used to estimate growth curves for Atlantic and Gulf of Mexico gag grouper (SEDAR 10)
as well as Gulf of Mexico (SEDAR 7) and Atlantic red snapper (SEDAR 15). The von
Bertalanffy growth parameters are L, = 902 (SE = 4.29 mm), k = 0.245 (SE = 0.0038), ty
=-0.03 (SE =0.0303), SD =78.72 (SE = 0.615).

2.8 Reproduction

The MARMAP study by White and Palmer (SEDAR24-RDO01) provides the most
extensive information on the reproductive biology of red snapper along the Atlantic coast
of the southeastern U.S. Specimens were collected during 1979-2000 and the majority
(64%) of the specimens for the study came from a fishery-dependent source, primarily
commercial snapper reel catches. Additional fishery-dependent (Project T12; years
2000-2001) and fishery-independent data (MARMAP chevron trap; years 2001-2009)
were added to the dataset prepared for the current stock assessment. All commercial
fishermen involved in the collection of specimens since 1999 were permitted to land
undersized specimens. All age-related results presented in this section were based on
calendar age. Information below on spawning seasonality, sexual maturity, sex ratio, and
spawning frequency is based on the most accurate technique (histology) utilized to assess
reproductive condition in fishes. Red snapper do not change sex during their lifetime
(gonochorism).

2.8.1 Spawning Seasonality

Based on the occurrence of hydrated oocytes and/or postovulatory follicles, spawning
along the Atlantic coast of the southeastern U.S. occurs from May through October and
peaks during July through September (SEDAR24-RD01, Brown-Peterson et al. 2009).
Mean values of a female gonadosomatic index based on specimens collected primarily
off the Carolinas peaked in June and July, whereas an index for females based on
specimens collected off the east coast of Florida (St. Augustine to Melbourne) had peaks
in July and September. Spawning females were captured in mid-shelf to shelf-break (23-
72 m) from Cape Fear, NC, to Melbourne, FL. (SEDAR24-RDO1).

2.8.2 Sexual Maturity

Region wide maturity ogives for male maturity at TL are available in tabular format in
SEDAR24-RD14 (see Table 2.8.2.1). The smallest mature male was 210 mm TL and the
youngest was age 1; and the largest immature male was 418 mm TL, the oldest was age
5. All males were mature at 451-500 mm TL and age 6. The estimates of Asy (0.32 yr)
and Lsp (199 mm TL) for males were unrealistic owing to the low number of smaller and
younger (Ages 0 and 1) specimens. The smallest mature female was 265 mm TL, and the
youngest was age 2; the size at 50% maturity was 370 mm TL (95% CI = 354-381), and
the largest immature female was 435 mm TL, the oldest was age 4. All females were
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mature by 451-500 mm TL and age 5. Age at 50% maturity (Asp) for females was 1.87
yr (logistic; 95% CI = 1.48-2.12). The logistic equation (1-1/(1+exp(a+b*age); a =-2.71,
b = 1.453) and normal equation (Prob(a+b*age); a =-8.11, b =0.021) were used to
estimate Asg and length at 50% maturity (Lso) for females.

Recommendation

The LHWG recommended the use of maturity ogives generated for specimens collected
throughout the region in the assessment. Recommendation was accepted at the plenary
session of the Data Workshop.

2.8.3 Sex ratio

Tables with sex ratio by length class (mm TL), year, and age class are available in
SEDAR24-DW-14 (see Tables 2.8.3.1, 2.8.3.2,and 2.8.3.3). The male:female sex ratio
for all adult red snapper in fishery-independent and fishery-dependent collections from
1977-2009 was 1:0.98, which was not significantly different from a 1:1 ratio (Chi-square
=0.11,0.75>p > 0.50,n = 1113). An analysis of the two best years (1999-2000) of data
revealed the same result (1:1.00, n = 545).

Recommendation

The LHWG recommended the use of a sex ratio of 1:1 (male:female) in the assessment.
Recommendation was accepted at the plenary session of the Data Workshop.

2.8.4 Spawning Frequency

Only limited information is available for red snapper along the Atlantic coast of the U.S.
Brown-Peterson et al. (2009) report that spawning occurs every 2.2 days based on a
sample of 66 specimens collected during June through November. Estimates from Gulf
of Mexico revealed that spawning frequency increases until about Age 6; little
information is available for older ages (see Woods 2003; SEDAR7-DW-35).

2.8.5 Batch Fecundity (BF)

Only limited information is available for red snapper along the Atlantic coast of the U.S;
the relationship between batch fecundity and TL (BF = 9548*TL — 5,224,104; = 0.67)
was estimated for 12 specimens, 560-937 mm (Brown-Peterson et al. 2009). The small
sample size and the lack of specimens < 560 mm make this equation of minimal use for
the SEDAR?24 assessment. An estimate of fecundity at age is available from Gulf of
Mexico, but they are not as predictive as an estimate of fecundity at length (see Woods
2003; SEDAR7-DW-35) because batch fecundity reaches an asymptote at an age of
approximately 10-12 yr.

Given the lack of a usable fecundity estimate from the Atlantic region, three proxies to
estimate fecundity were considered: 1) gonad weight vs. age, 2) gonad weight vs. whole
fish weight, and 3) gonad weight vs. total length (Figure 2.8.5.1). The first proxy (gonad
weight vs. age; Fig. 2.8.5.1A) is not adequate because of a large gap in the age data, and,
secondly, the linear nature of the relationship is inconsistent with the non-linear
relationship evident between gonad weight and fish size (whole weight or TL) as fish
grow (Figs. 2.8.5.1B and C). The second proxy is probably a better option, given the
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need to relate gonad weight to spawning biomass. The gonad weight (W) - whole fish
weight (W¢) relationship is expressed as a power function:

W, =3.1416x10° W;'"*; SE, =3.1836x10”, SE,=0.1107.

The gonad weight (W,) - total length (L) relationship, third proxy, is expressed as a
power function:

W, = 1.207x10"" L ***; SE, =3.16x10"", SE, =0.3923.
Recommendation

The LHWG recommended the use of the second proxy, gonad weight — fish weight, as an
estimate of fecundity in the assessment. Recommendation was accepted at plenary
session of Data Workshop.

2.9 Movements & Migrations

Research on red snapper movements/migrations in Atlantic waters is limited. A few
tagging studies have indicated high site fidelity. Anecdotal information suggests that
larger red snapper spend most of their time in deeper water (>200 ft) than the majority of
red snapper. These large, presumably older red snapper may move to shallower water
during the spawning season. In an attempt to elucidate these statements concerning
offshore migration, the total length of the fish in the age data were plotted against
reported depth of capture (Figure 2.9.1a), as well as age versus depth of capture (Figure
2.9.1b). All fishery-dependent and fishery-independent data were combined. If a range of
depths were reported for a trip, the midpoint of the range was used. There was no
discernable difference in the distribution of fish by size or age over different depths. The
LHWG acknowledges that the depth data reported in the fishery statistics is generalized
for a trip. Also, the geography of the US South Atlantic varies widely from North
Carolina to the Florida Keys. The data suggest that all sizes and ages of red snapper are
available to all fisheries, but at what rate of availability we cannot say.

In the largest tagging study, Burns et al. (2004) tagged and released 5,272 red snapper in
the Gulf of Mexico (from Naples, FL, to the eastern border of Texas) and Atlantic (from
Cape Canaveral, FL, to Georgia) over a 13 yr period. Approximately 40% of these fish
were tagged in the Atlantic. Forty-four percent of the specimens were recaptured within
1.9 km of the tagging site. Less than 10 of the 410 recapture events showed movement
>100 miles and movement between the Gulf of Mexico and the Atlantic coast is not
mentioned in the report.

In a later study, Burns et al (2008) reported 529 Gulf and Atlantic red snapper recaptures.
Approximately 28.7% were recaptured within 3km, 15.1% were recaptured within 10 km,
and only 3.8% were recaptured more than 50 km of the original tag site. In general,
recaptures indicated north/south movement on the Atlantic coast and east and southeast
movement (from the Panhandle) in the Gulf of Mexico. A single red snapper tagged in
the Florida panhandle (during a previous study) was recaptured on the Atlantic coast of
Florida.

The results of two smaller studies also indicate minimal movement in Atlantic red
snapper. The SC Marine Gamefish Tagging Program reports 1,597 red snapper tagged
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with 171 recaptures. Ninety-three percent were recaptured within 2 km of the tagging
site. SCDNR (MARMAP) data indicates 45 red snapper tagged with two recaptures, one
of which was recaptured in the same vicinity as tagged. The other recapture had no
location data.

Numerous publications have reported on red snapper tagging and movements in the Gulf
of Mexico (Fable 1980; Szedlmayer 1997; Watterson et al. 1998; Ingram and Patterson
2001; Patterson et al. 2001b; Patterson and Cowan 2003; Szedlmayer and Schropfer
2005; Schropfer and Szedlmayer 2006). Four studies from the Gulf of Mexico (Fable
1980; Szedlmayer 1997; Szedlmayer and Schropfer 2005; Schropfer and Szedlmayer
2006) found that red snapper have high site fidelity, moving less than 0.2 km to 1.6 km
from the original location tagged. Four other publications (Watterson et al. 1998; Ingram
and Patterson 2001; Patterson et al. 2001b; Patterson and Cowan 2003) found that red
snapper have low site fidelity (24.8-46% site fidelity estimates) in the Gulf of Mexico.
However, three of those publications (Watterson et al. 1998; Ingram and Patterson 2001;
Patterson et al. 2001b) state that the low fidelity was due to hurricanes. Watterson et al.
(1998) report that 80% of the recaptured red snapper that were not at liberty during
Hurricane Opal were recaptured at their site of release. Red snapper that were at liberty
during Hurricane Opal had a significantly higher likelihood (P <0.001) of movement
away from their site.

Recommendation

More research on red snapper movements/migrations in Atlantic waters is needed.
Available data and the results of studies in the Gulf of Mexico indicate high site fidelity.
Tropical storms may cause greater than normal movement.

2.10 Meristics & Conversion factors

Red snapper lengths and weights were collected from fish landed in the recreational and
commercial fisheries as well as fishery-independent sources operating along the US
South Atlantic. Data sets included NFMS Headboat Survey, FL. FWC fishery-dependent
samples, GADNR fishery-dependent samples, and SCDNR fishery-dependent and
fishery-independent samples. Length/length, weight/length, and weight/weight
relationships were calculated for total length (TL), fork length (FL), standard length (SL),
whole weight (WW) and gutted weight (GW) (Table 2.10.1).

2.11  Comments on adequacy of data for assessment analyses

The life history data provided to SEDAR?24 is adequate for inputs to the assessment
model.

2.12 Itemized list of tasks for completion following workshop

See Section 1.5
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2.14 Tables -refer to numbered Life History paragraphs

Table 2.4.2.1. Point estimates of natural mortality for red snapper and life history parameters that
were used in analyses.

Author Natural Mortality (M) Model Equation
Alverson and Carney 0.005 M = 3k/(exp(0.38*tmax*k)-1)
Hoenig 0.08 M=exp(1.46-1.01*In(tmax)) (teleost)
0.08 M=exp(1.44-0.982*In(tmax)) (all taxa)
Pauly 0.41 M=exp(-0.0152+0.6543*In(k)-0.279*In(Linf, cm)+0.4634*InT(°C))
Ralston 0.51 M=0.0189+2.06%k
Beverton 1.27 M = 3k/(exp(am*k)-1)

Parameters used in the natural mortality models. Bottom temperature was taken from Packer et
al. (2003).

Max Age of 50%
Age Linf_ mm  Linf_cm k to Maturity Temperature
54 902 90.20 0.24 -0.03  1.87 years 17
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Table 2.4.2.2. Age specific natural mortality estimated from the scaled Lorenzen (1996) model
(Equation: M=3.69*W %), scaled to M = 0.08.

Age Scaled M Age Scaled M
1 0.30 28 0.07
2 0.17 29 0.07
3 0.13 30 0.07
4 0.11 31 0.07
5 0.10 32 0.07
6 0.09 33 0.07
7 0.09 34 0.07
8 0.08 35 0.07
9 0.08 36 0.07
10 0.08 37 0.07
11 0.08 38 0.07
12 0.07 39 0.07
13 0.07 40 0.07
14 0.07 41 0.07
15 0.07 42 0.07
16 0.07 43 0.07
17 0.07 44 0.07
18 0.07 45 0.07
19 0.07 46 0.07
20 0.07 47 0.07
21 0.07 48 0.07
22 0.07 49 0.07
23 0.07 50 0.07
24 0.07 51 0.07
25 0.07 52 0.07
26 0.07 53 0.07
27 0.07 54 0.07
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Table 2.6.1. Number of randomly sampled commercial fishing trips (# of age samples) to collected snapper landed in the US South
Atlantic by year, state and gear.

Grand
Florida Georgia North Carolina South Carolina Total
Hook Hook and | Hook and Hook and # of

Year | Diver and Line | Diver Line Line Traps | Unknown Diver Line HL/Diver Traps Trawls | Samples

1979 2 (6) 5(39) 2 (19) 64
1980 1(2) 409 1(5) 16
1981 1(1) 1
1986 1(7) 7
1988 9 (38) 1(5) 43
1989 7(9) 1(1) 10
1990 12 (28) 28
1991 7 (24) 3(5) 29
1992 3 (16) 15 (33) 49
1993 1(7) 12 (30) 37
1994 1(1) 22 (48) 49
1995 2 (16) 14) 8 (12) 32
1996 18 (131) 1(8) 17 (39) 178
1997 16 (64) 1(5 39 (139) 208
1998 16 (57) 2 (23) 80
1999 5(13) 10 (155) 168
2000 | 6(137) 8(105) 2 (28) 1(1) 13 (173) 444
2001 | 1(16) 21 (155) | 2(35) 206
2002 7 (37) 2(3) 40
2003 9 (49) 1(2) 51
2004 8 (66) 22 (39) 105
2005 7 (47) 37 (62) 12 (34) 143
2006 8 (54) 30 (44) 1(1) 50 (119) 218
2007 | 1(1) 14 (87) 55(92) 1(3) 70 (114) 1(1) 298
2008 7 (60) 69 (174) 2(2) 86 (205) 1(1) 442
2009 | 1447 116(2219) 56 (162) 2(2) 4(9) 111 (283) 1(3) 2725
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Table 2.6.2. Number of randomly sampled recreational fishing trips (# of age samples) to

South Atlantic Red Snapper

collect snapper landed in the US South Atlantic by year, state and sector.

North South

Carolina Carolina | Georgia Florida

Headboat | Headboat | Headboat Charter Private | Headboat Charter Private Unidentified
Year Boat Boat Recreational
1977 5(12) 17 (62)
1978 | 1 (1) 2(2) 34 78 (276)
1979 1(1) 31 (46)
1980 | 2 (2) 4 (6) 31 (90)
1981 | 3(3) 144 (424)
1982 | 1 (3) 56 (133)
1983 | 2 (3) 4(5) 168 (766)
1984 20 (30) 159 (609)
1985 10 (13) 156 (527)
1986 | 1(2) 4 (8) 1(1) 95 (187)
1987 | 1 (1) 67 (100)
1988 | 4 (4) 17 (19)
1989 | 4 (11) 17 (23) 11 (26)
1990 | 6 (11) 34 14 (22)
1991 | 5(5) 2(2) 14 (21)
1992 | 4 (6) 2(3) 4 (4)
1993 | 2 (2) 6(9) 6(9)
1994 | 3(5) 1(1) 6(9) 2 (10)
1995 | 2 (3) 1(1) 8 (15)
1996 | 3 (3) 36 (89) 1(1) 19 (32)
1997 13 (16)
1998 6 (8)
1999
2000 2(2) 1(3)
2001 2(2) 26 (75) 1(2)
2002 4(4) 4 (10) 94 (400) 2(2)
2003 | 1 (1) 1(1) 6 (15) 76 (397)
2004 | 3(3) 8 (25) 69 (314) 1(3)
2005 | 2(5) 1(1) 8 (12) 67 (261)
2006 | 3 (3) 8 (8) 3(3) 13 (20)
2007 | 1(1) 12 (12) 44) 24 (67) 11 (29) 1(2)
2008 | 6 (10) 4 (6) 1(1) 44 (148)

218
2009 | 8 (9) 10 (16) 55 (628) 26 (196) 4 (60) (1018) 56 (327) 7(20)
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Table 2.6.1.1. Red snapper aging error matrix from the ages determined by NMFS, Florida, and MARMAP.

0 1 2
0 0.88 0.12 0.00
1 0.12 0.75 0.14
2 0.00 0.12 0.72
3 0.00 0.00 0.14
4 0.00 0.00 0.00
5 0.00 0.00 0.00
6 0.00 0.00 0.00
7 0.00 0.00 0.00
8 0.00 0.00 0.00
9 0.00 0.00 0.00
10 0.00 0.00 0.00
11 0.00 0.00 0.00
12 0.00 0.00 0.00
13 0.00 0.00 0.00
14 0.00 0.00 0.00
15 0.00 0.00 0.00
16 0.00 0.00 0.00
17 0.00 0.00 0.00
18 0.00 0.00 0.00
19 0.00 0.00 0.00
20 0.00 0.00 0.00
21 0.00 0.00 0.00
22 0.00 0.00 0.00
23 0.00 0.00 0.00
24 0.00 0.00 0.00
25 0.00 0.00 0.00
26 0.00 0.00 0.00
27 0.00 0.00 0.00
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3
0.00
0.00
0.15
0.69
0.15
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

4
0.00
0.00
0.00
0.17
0.66
0.17
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

5
0.00
0.00
0.00
0.00
0.18
0.64
0.18
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

6
0.00
0.00
0.00
0.00
0.00
0.18
0.62
0.18
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

7
0.00
0.00
0.00
0.00
0.00
0.01
0.19
0.61
0.19
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

36

8
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.20
0.59
0.20
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

9
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.20
0.58
0.20
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Life History

10
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.21
0.57
0.21
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

11
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.21
0.55
0.21
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

12
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.21
0.55
0.21
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

13
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.22
0.54
0.22
0.01
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

14
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.22
0.53
0.22
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.22
0.52
0.22
0.02
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



Data Workshop Report South Atlantic Red Snapper

Table 2.6.1.1. continued
28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
44 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
47 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
54 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

37
SEDAR 24 SAR Section II Life History



Data Workshop Report

Table 2.6.1.1. continued

16 17 18 19
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.02 0.00 0.00 0.00
0.22 0.02 0.00 0.00
0.52 0.23 0.02 0.00
0.22 0.51 0.23 0.02
0.02 0.23 0.51 0.23
0.00 0.02 0.23 0.50
0.00 0.00 0.02 0.23
0.00 0.00 0.00 0.02
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00

SEDAR 24 SAR Section II

20
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.23
0.50
0.23
0.02
0.00
0.00
0.00
0.00
0.00

21
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.23
0.49
0.23
0.02
0.00
0.00
0.00
0.00

22
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.23
0.49
0.23
0.02
0.00
0.00
0.00

23
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.02
0.23
0.49
0.23
0.02
0.00
0.00

24
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0.23
0.49
0.23
0.03
0.00

South Atlantic Red Snapper

25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0.23
0.48
0.23
0.03

26
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0.23
0.48
0.23

38

27
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0.23
0.48

28
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0.23

29
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03

Life History

30
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

31
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

32
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

33
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

34
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00



Data Workshop Report

Table 2.6.1.1. continued

0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
SEDAR 24 SAR Section II

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

South Atlantic Red Snapper

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

39

0.23
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.48
0.23
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.23
0.47
0.23
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Life History

0.03
0.23
0.47
0.23
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.03
0.23
0.47
0.23
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.03
0.23
0.47
0.23
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.03
0.24
0.47
0.24
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

0.00
0.00
0.00
0.00
0.03
0.24
0.47
0.24
0.03
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
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Table 2.6.1.1. continued

35 36 37 38
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.0