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1 Introduction

A SEDAR Assessment Workshop (AW) was convknedy March 30April 2, 200t the NMFS
Southeast Fisheries Science Center, Miami, FlobgsheGulf of Mexicd-ishery Management
Counciland the NMFS Southeast Fisheries Science Center under the SEDZSR. fiioe
objective of the! 2 Quas toupdate thebenchmark assessments géig(Mycteroperca
microlepid and red groupefEpinephelus morjavithin US waters of the Gulf of Mexico
(benchmark assessments conducted in 2006BBDAR 10 and SEDAR épectively).This
report presents results of the009gagupdate assessmentResults of th€009red grouper
update assessment are presented in a separate report.

1.1 Terms of Reference
1. Evaluate any relevant data and parameters to be includealthe stock assessment

model. This evaluation should be conducted in a workshop setting with all relevant
scientific input.

2. Evaluate the relative reliability of fishery dependent and independent data sources and

adjust model input appropriately.

3. Updatethe approved SEDAR 10 gag model base configuration, forward projection catch

age model using CASAL with data through 2008. This configuration includestiyney
catchability, adjusted natural mortality scaling, incorporation fishgependent indices

of abundance from commercial handline, commercial longline, recreational headboat,
and MRFSS, and fishandependent indices of abundance from the SEAMAP video and

SEAMAP Copperbelly video indices. Plus Bewttihspawnesrecruit relationship.

4. Document ay changes or corrections made to input datasets and tabulate complete
updated input datasets. Provide tables of commercial and recreational landings and
discard in pounds gutted weight. Clarify units of measurement in all tables.

Estimate and provide coptete updated tables of stock parameters.

Update measures of uncertainty and provide representative measures of precision for

stock parameter estimates.

7. Update estimates of stock status and SFA parameters; provide declarations of stock
status relative tacurrent SFA criteria.

8. Specify OFL, and may recommend a range of ABC for review by the SSC in compliance

with ACL guidelines.
9. Evaluate future stock status for 20@®14 according to the specifications in Table 2.

10. Review the research recommendations frone tprevious assessment, note any which
have been completed, and make any necessary additions or clarifications.

11. Develop a stock assessment workshop report to fully document the input data,
methods, and results of the stock assessment update.
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1.2 Update Asessment Workshop Participants

Assesment Panel

W T4 ST 11 o] [=] A1 O o F- 1 AR GMFMC SSC
Harry BlanCheL.........ccooooiiiiii e GMFMC SSC
2 ]| I T | o= o R GMFMC SSC
RUSSEII NEISON.....cveiiiiiiie e GMFMQReef Fish AP

Analytical team

2T A = L I 0] (] U NMFS SEFSGami
JONN WAL ... e e, NMFS SEFSGami

Appointed Observers

Kay WIlTAMIS ... GMFMCmember
Observers
N 03 Q= U1 = RS SERO
BESYYAE . RQLSNY e GMFMC Reef Fish AP
BOD SPEIN ... SOFA
AIDEIT JONES.. ..o a e GMFMC SSC
Claudia FrIESS......cooi it Ocean Conservancy
TIMarshall.......cccccoviiiiiiii e CEAN CONSETVANCY
QN HANSOM.....eiiiiiiiiii it Pew Environmental Group
Staff
SEEVEN ALTAN. ...t e et e e e eeerbn e e e e eeenennd GMFMC
CAYE  NQLSNI e GMFMC
JUIE NBEEL ...ttt e e e e e e s e e e e e e e e e e e nnnereeeees SEDAR
Aay POrCh......cooo o NMFS SEFSGami
S (o3 0 1 = P PRRRTR NMFS SEF3Gami
VIVIAN MALET.....eueiiiiiiieee ettt NMFS SEF&Gami
ShanNON Calay..........ccevveiiiiiiiiiiiiii e NMFS SEF3Gami
REfik OrloIN ... NMFS SEF3Gami
Michael SChirripa......ccooeeiiiiii e NMFS SEFSGami
MAUFICIO OFLIZ....uvviieeiieiee et rr e e e e e e e NMFS SEF3Gami
Larry PeITUSO.......ociiiiiii et a e NMFS SEF3Gami
NEIl BACIIBIN ...t NMFS SEF3Gami
Heather BalChowsKy...........cccooiiiii e NMFS SEF3Gami
TOAd GeAAMKE. ... .oueiiiiiiiir e NMFS SEF3Gami
Walter INgram...........oooiiiiiiieee e NMFS SEF$&scagoula
GUY DaVENPOLL......eiieeeie e NMFS SEF$&@nama City
Gary Fitzhugh.......ooooii NMFS SEF$anama City
Linda LOMbBardi............uuveiieiiiiiiiiieiiiiieeee e NMFS SEF&&nama City
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NN CarlSON.....ccoiiiiii e NMFS SEF&&nama City
1.3 List of Update Workshop Working Papers & Documents
Document # | Title | Authors
Documents Prepared for the Data Workshop
SEDARJPDATEH1 Index Updates for Gulf of Mexico Gagd Red Ingram, Walter
Grouper Sampled during NMFS Bottom Longline
and Reef Fish Video Surveys through 2008
SEDARIPDATE?2 An update on standardized and nominal catch ral Walter Ingram,
and distribution of red groupeEpinephelus morjo | Linda Lombardi
collected during NOAA FishesiBottom Longline | Carlson, and John
Surveys from the U.S. Gulf of Mexico (2@008). | Walter
SEDARJIPDATE3 Brief summary of the NMFS PC Lab St. Andrew | Walter Ingram
fisheryindependent survey of juvenile red groupe
in the St. Andrev Bay, Florida
SEDARJIPDAT®4 Summary of fishendependent surveys of juvenil Walter Ingram and
gagin the Gulf of Mexico Luke McEachron
SEDARJIPDATES Summary of the fishersndependent NMFS PC Lal Walter Ingram
trap-camera survey of gaand red grouper in the
northeast Gulf of Mexico
SEDARJPDATI6 Summary of gag and red grouper age data from { Linda Lombardi,
northeastern Gulf of Mexico for SEDAR (10/12) | Gary Fitzhugh, Chri
update: 20062008 Palmer, Beverly
Barnett,
Laura Goetz, and
Carrie Fioramonti
SEDARJPDATE7 Annual Indices and Trends of Abundance for Ga¢ William J. Lindberg,
(Mycteroperca microlepjon the Shallow Mary C. Christman,
Continental Shelf in the Northeastern Gulf of Doug M. Marcinek
Mexico and Thanas F.
Bohrmann
SEDARJPDATHIS Bottom longline fishery bycatch of red grouper | Loraine Hale
from observer data: update
SEDARJPDATE9 Recreational Survey Data for Gag in the Gulf of | Vivian M. Matter
Mexico
SEDARJPDATHDO Recreational Survey Data foedRGrouper in the Vivian M. Matter
Gulf of Mexico

2 Background Information

2.1 Regulatory history

Effective Date

Regulations

- Minimum size of 20 inches TL
- 5 grouper recreational bag limit;
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February 21, 1990 | - 9.2 MP, WW, shallowvater quota.

Closure of commercial shallow water grouper in EEZ until

November 8, 1990 December 31, 1990; catch met the commercial allocation

November 12, One time increase in shallewater quota from 9.2 to 9.9 MP, WW.
1991 Until December 31, 1991.

Commercial shallowvater grouper quota increased from 8.2

June 22, 192 t0 9.8 MP WW

- Established a 15.1 MP ABC,

January 1,1994 |\ ointained the 20 inch TL commercial size limit.

- Increased the commercial size limit for gag from 2@4dnches TL,
- Increased recreational size limit for gag from 20 to 22 inches TL,
- Prohibited commercial harvest and sale of gag, black, and red
grouper each year from February 15 to March 15, and
- Established two marine reserves (Steamboat LumpsMadison
Swanson) closed yeaound to fishing for all species under the
June 18, 2000 /] 2dzy OAt Qa4 2dNAARAOGAZ2Y OO
A longline and buoy gear boundary at approximately the 50
fathom depth contour west of Cape San Blas, Florida, and the
fathom contour east of Cap®an Blas, Florida was established.
Vessels fishing with longlines and buoy lines were prohibited fr
fishing inshore of the 2Gand 56Gfathom contours.

November 24,
2000

Established Tortugas marine reserves and provide enhanced

August 19, 2002 protedions in the vicinity of the Dry Tortugas.

Steamboat Lumps and Madis@wanson marine reserves were

June 3, 2004 continued for an additional six years.

July 15, 2004 Shallowwater aggregate quota reduced to 8.8 MP, GW,
November 15, Closue of the commercial shallowater grouper in the EEZ until
2004 January 1, 2005 due to the red grouper quota being met.

Commercial trip limits implemented (shallow water or red grouper]
- 10,00@pound limit to start,
- 7,500pound limit when 50 percent of the quota is
February 17, 2005 reached,
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- 5,500pound limit when 75 percent of the quota is reached.

Shallow water and deep water grouper trip limit reduced to 7500 ||

June 9, 2005 until December 31, 2005.

Shallow water grouper trip limit reduced to 5500 Ibs until Decemb

August 4, 2005 31, 2005.

- Aggregate bag limit reduced from 5 to 3 fish per person per day,
August 9, 2005 - Closed season for all recreational grouper harvest for
NovemberDecember 2005.

Closure of shallow water grouper until January 1, 2006 due to the

October 10, 2005 .
grouper quota being met.

- Aggregate bag limit for recreational grouper increased from
October 31, 2005 | 3to 5 fish per person per day,
- Shallow water groper reopened (excluding red grouper)

Establishes a 6000 Ib commercial trip limit for shallow and deep

January 1, 2006 water grouper in EEZ

3 Life History
3.1 Management Unit
The management unit for Gulf of Mexigagextends from tle United StatesMexico border in

the west throughthe northern Gulf of Mexico waters and west of the Dry Tortugas and the
Florida Keys (waters within the Gulf of Mex Fishery Management Councdundaries).

3.2 Natural mortality

Additional age inform@on based or8,649 gag otolithsollected during2006-2008 support the
conclusion that the mximum age of gag the Gulf of Mexico is 31 year3 herefore the
update AW Pangkecommended thauseof the natural mortality estimatgM) developedfor
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Gulf d Mexico gagluring the SEDAR 10 Data Workshég stated in the Terms of Reference, a
olrasS a 2F nomp ¢+ a dzaSR AyadaSIR 2F GKS ol
which was used in th2006assessment

as

Following the recommendations di¢ SEDARIAW and RW, the natural mortality rate of Gulf

of Mexicogagg & Y2RSt SR & | RSOfAyAy3a W[ 2NByl SyQ
use of a growth curveThe Lorenzen curve was rescaled such that the average valuéanf M

fish age3 and oldemwas0.15

3.3 Meristic Conversions

Updated neristic relationships were calculated for gag caught in the Gulf of Mexico for length
types (total and fork) and body weights (whole and gutted), (Tadlg Coefficients of
determinationwere high for linear (length) and nonlinear (weight) regressiotsQr95).

3.4 Age and growth

An additional 3,649 gag otoliths collected during 22088 were aged and incorporated into
the existing gag dataset@mbardiCarlson et al. 2009 The mat recent age distribution
indicates a strong 2002 year class progression (defined as exceeding 30% of the total age
structure during at least one year and dominating the age structure for two or more years
within the time period, LombareCarlson et al. @6a). Mean ages were significantly different
among years (single factor ANOVA, F = 62.6, df =17, p < 0.69010%. Annual age
composition of gag continues to represent an extensive range3@ yrs; LombardCarlson et
al. 2009).

Gag data (obge®ed total lengths and fractional ages) from the entire time series (1991

2008, n = 20,507) were fit to a simeodified von Bertalanffy growth model to obtain population
growth parameters.In general, the model fit the data well and the assumption ofstant
deviances in sizat-age in fishage 2 and older was satisfiethe model fit resulted in the
following growth parameters:xL.= 1300 mm, k = 0.144%-0.39, which were similar to the
parametersdfit during the 2006 assessment

3.5 Reproductive bitngy

No new information on the reproductive biology of gag in the eastern Gulf of Mexico was
available to the AW update Panel and working group. Therefore, gag reproductive parameters
used in the last benchmark assessment (SEDAR 10, 2666)sed for he 2009 gag

assessment update. summary of the reproductive biology of gag in the Gulf of Mexico can be
found in Fitzhugh et al. 2006, SEDARINS.

No changes were recommendéal the maturity vector used in the SEDAR 10 benchmark

assessment. As indied in prior reports (SEDAR 10 Report), spawning biomass results
represent female biomass only for this stock. Gag is a protogynous species, maturing first as

-7-
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females (50% mature females at 3.7 years old) and then becoming males (50% mature males at
10.8years old)

4 Commercial fisheries
4.1 Commercial landings

Commercial landings were available since 1963. All commercial landings were converted to

gutted weight, and partitioned into the following fisheries: commercial longline (18X8),
commerciahandline (1962008 = | YR a2 G KSNJ O2 Y2 hellabt T A & KS NR
OFGS3I2NE Ay Of dzZRSRY flFyRAy3Ia FTNRBY GNFgfasz NI LI
years. The handline fishery also groups several gears (electric reels, hantlaedlsies and

commercial rod and reel). Commercial landings also reflected the conversion of black grouper
landings togagdue to missidentification problems, particularly for the North Gulf of Mexico

(see SEDARD Data Workshop report for fthrer details).

4.2 Commercial discards

The SEDARIDW concluded that commercial discards are exclusively due to minimum size
regulations, which started in 1990 in Federal wat@feCarthy 2006) Thus, it was assumed

that commercial fisheries did naliscardGagprior to 1990, and after that discarded only fish
below the legal size limit. The size distribution of discarded fish was estimated from the
cumulative size frequency distribution observed for the respective commercial sectors
(handine, longline, other) during 1984989 up to the corresponding minimum size. From

1990 to June2000 the minimum size regulation of Gag for commercial fisheries was 20 inches
(51 cm TL). From JR000 to the present the minimum size increased to 24 ingéscm TL).

Commercial dead discards were estimated following the recommendation of the SEBRAR 10
(SEDAR 2007). The same-sizéepth matrix from the SEDAR 10 assessment was used to
convertdiscardsat-size todiscardsat-sizeat-depth. Discard mortity rates were calculated as

a function of depth using the same mortahtiepth relationship as in the SEDAR 10 assessment.
Thedepth-specificdiscard mortality rates then werapplied to the discardat-sizeat-depthto
obtain the estimateof dead disceds(Table 4.1)

5 Recreational fisheries
5.1 Overview of components

Estimates of recreational retained catch (A+B1) and discards (B2) were available for the Gulf of
Mexico from MRFSS since 1981 and from the Headboat survey since 1986. Texas Parks and
Wildlife Division (TPWD) provided estimates of recreational landings in Texas, but not discards.
For modeling purposes, the recreational fisheries were classified into two sectors: Headboat
(1986:2007) and other recreational (MRFSS; 198108). There wersome adjustments to the
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estimates of A+B1 (kept recreational catch) and B2 (discards) in response tedlass#ication

of black grouper agagfor most of the Gulf with exception of the Florida Keys catches [See
SEDARO DW report]. Ratiosf discards to retained catch for the Headboat fishery are based

on the ratios of discards from the MRFSS estimates. In addition, it was known that a substantial
recreational fishery existed for Gag in 1980 and prior years, therefore the AW recommended
extrapolating back td 963using indicators that take into account human coastal population,
commercial catch, number of vessels and estimated total expenditure in dollars for recreational
fisheries (SEDARD RW report). The historical discards (back983) were determined from

the extrapolated historical recreational catch using the ratios of 19889 discards/kept fish,
period of norminimum size restrictions. The size composition of the AB1 retained catch was
determined from size samples collected MRFSS and other sources (SEDARW report).

Very limited size data have been collected on discarded fish from recreational fisheries.

5.2 Catch estimates

5.2.1MRFSS

Tabless.1 and5.2 show the MRFSS catch estimates by mode and by state for thefGulf
Mexico. The Florida Keys (Monroe county) is not included in the estimates for West Florida.
Poststratified FLW files were provided by NMFS headquarters in order to exclude Monroe
county. The missing estimate for 1981, wave 1 was substituted ustravtrage of
wavel/waves b for 19821984 by state, mode, and area. This is consistent with SEDAR 10.

In the tables, estimated A+B1 is the catch that was killed and B2 is the catch that was released
alive. In the intercepts, Type A is the catch thaswgeen and identified by the interviewer.

Type B is the catch that was not seen by the interviewer but was reported by the angler. Type
Bl is the type B catch reported dead (released dead, used as bait, eaten, etc.) and type B2 is
the type B catch repaed as released alive.

Tabulated estimates use the new charterboat method (FHS) for-2008. The
charterboat estimates for 1986997 and charter+headboat estimates for 1983485 are
calibrated to the new method using the conversion factors estimatddi@z and Phares.

Table5.1. Estimated MRFSS A+B1 (fish killed) and B2 catch (released alive) by mode for gag in
the Gulf of Mexico. Charterboat and cbt/hbt estimates use the new method or are calibrated
to the new method.

Table5.2. Estimated MRF3S-B1 (fish killed) and B2 catch (released alive) by state for gag in
the Gulf of Mexico. Charter and cbt/hbt estimates use the new method or are calibrated to the
new method. Posstratified MRFSS estimates were used to exclude Monroe county from FLW.
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5.2.2Headboat Survey

Table5.3 shows the Headboat Survey catch estimates by year and area group. Headboat areas
for Florida Keys (areas 12 and 17) are not included in this dataset. This is consistent with SEDAR
12. Headboat estimates for 2008 waret available as of the date of this document. 2008
estimates were substituted using a five year average (Z0W%/).

Headboat Survey Gulf area codes for reference in reviewing the tables:
18=Dry Tortugas (Gulf vessels)
21=SW FLfull day trips (Naple®o Crystal River)
22=FI. Middle Grounds trips
23=NW FL and AL (Carrabelle to Pensacola, including Panama City and Destin)
24=LA
25=NE TX (Sabine P&sseport)
26=Port Aransas, TX
27=Port Isabel, TX

5.2.3 Texas Parks and Wildlife Survey (TPWD)

Tabk 5.4 shows the TPWD landings for gag for the state of Texas. Very few gag are caught in

Texas. TPWD estimates were only available through November 20, 2007 as of the date of this
document. 2007 was assumed to be complete since only such a short pétioteavas

missing and in prior years catch is usually very low then. 2008 estimates were substituted using
afive year average from2002nnc 602 | @2AR GKS LI NOAFEE wnnrt
is assumed that 500 fish were caught from headb@atsh year from 1981 to 1985 in the state

of Texas, equal to an approximate average of catches from the earliest years of data available

from Texas in the HBS in 1986 and 1987. Discards are assumed to be zero for gag.

5.2.4 Adjustment to estimates
Misreporting of gag as black grouper

Gag(Mycteroperca microlepjsand black groupeiMycteroperca bonagilook similar. This only

adds to confusion caused by the fact that, in parts of the Gyf;teroperca microlepisas
traditionally beencalled black grouper. The MRFSS data suggest that these challenges resulted
in misreporting of many gag landings as black groupers prior to 1990. The problem was
apparently corrected with updated interviewer training, interview supervision, and contractor
QA/QC work with many new requirements that were implemented in the 1990 MRFSS
contracts. This issue was examined in SEDAR 10 by looking at the total gag and black grouper
for all years. It was decided to correct for the likely misreporting of gag ek gtauper prior

to 1990 by examining the data from 1990 onwards and calculating gag as a proportion of all gag
and black grouper. This proportion averaged 0.972 for Louisiana, 1 for Mississippi and Alabama,
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and 0.994 for West Florida, excluding Monroe @guThen, gag catches prior to 1990 were
adjusted by applying this proportion to the sum of gag and black grouper for those years.

Estimation of the number of fish released in the Headboat Survey

Table5.5 shows the estimated number of discards for treatiboat mode using the MRFSS

charter boat mode ratios of B2/ (A+B1). This is consistent with SEDAR 10. These ratios were
applied to the HBS number of fish landed, since there is no estimate of fish released dead in the
Headboat Survey. The MRFSS indJd released dead in the B1 catch, and while the fish
released dead cannot be separated from other kinds of B1 catch in the estimates, this quantity
is small in the sample data relative to the total B1 samples.

In 2004 the Headboat Survey logbook trigports started collecting information on fish

released alive and returned dead but estimates of the total fish released were not generated.
However, the sample data (trip reports) for 26R@07 can be used to fexamine which mode

of estimates from the MRSS to use to estimate the releases in the Headboat Survey.

Examination of the 2002007 headboat release data by vessel indicate that some vessels may
not have been reporting released fish (or at least not on some trips). Since it was not clear
which trips were reporting zero released fish and which were simply not reporting, only trips
with some release data for any species were selected. Of those trips reporting releases, trips
with gag(kept or released) were further selected. Of thede tuality of data may have

varied. For instance, the reports for certain vessels often contained identical entries for the
number of fish released as the number of fish kept, a prominent difference from other vessels.

Table5.6 shows the ratios for fisreleased alive to total catch (kept + released dead+ released
alive) calculated using Headboat Survey 20087 trip reports. The ratios are calculated as

r_hbt = live/ (num+dead+live), where live = fish released alive, num = fish kept, and dead = fish
released dead.

Staterun headboat observer programs were implemented in Alabama in 2004 and in Florida in
2005. During randomly sampled trips, catches and releases of all species are observed. Table
5.7 shows the B2/ (A+B1+B2) ratios from the headlmiesterver programs conducted by Florida
and AlabamaSize data collected from releasgdgwere used to estimate the discard size
composition for tle headboat fishery from 200R008. Discard size data was available from the
headboat observerwgram for 20052007. For 200Q@004 and 2008, discard size data were
generated by bootstrapping the observed discard size samples from20WA The bootstrap
sample size for each year was 1,160 (i.e., the average sample size fe2 (D05

Tabless.8 and5.9 show the ratios of B2/ (A+B1+B2) calculated using the MRFSS private and
charter boat mode estimates respectively. The ratios are calculated as r_mrf = B2 / (A+B1+B2).

Figures5.1 and5.2 depict the discard ratios for gag from all sources f@422007.

5.2.5Dead Discards

-11-
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Dead discards for the recreational fisheries were estimated following the recommendation of
the SEDAR 1RW(SEDAR 2007Discards were distributed among 3 zones: inshore, ocean <
10m, ocean > 10m; and 2 regions: Panharmdlend Peninsular FL. Each zmggon
combinationwas assignethe same zongegionspecific discard mortality rate, based on
average depthas in the SEDAR 10 assessment. Theseregimatspecific mortality rates were
applied to the discats to obtainthe estimate ofdead discard¢Table 5.1Q)

6 Indices of abundance

Both fisherydependent and fishesndependent indices of abundance were includedhe
assessmendleveloped for the 2009 gag assessment update.

Fisherydependent abundance indices

e commercial handline fishery

e commercial longline fishery

e recreational headboat fishery

¢ MRFSSa(combined index from the recreational charter and private boat fisherses
presented by the SEDAR data workshop

Fisheryindependent abundance indices:

e SEMARP reef fish video survey
o SEAMAIRopper-belly video survey
e AgeO (uveniles sampleth inshore nursery habitat)

Somefishery-dependentindices were divided into separate time periods, based on changes in
size limits, for which individual catchability pameters were estimated. The commercial
KFYyRtEAYS YR f2y3ftAyS AYyRAOSA ¢ SNEIRAa@aRSR
Hné &AT S$-2008). YThdireciational headboat index was divided into periods with no
size limit (19861989), a1 n ¢ & A 1 S$-1999),drid @26 MddcbS ROOSYA G O w AN

Tables6.1-6.3and Fig. 6.1 summarizke standardizedndices of abundance fayagin the
Eastern Gulf of Mexicdeveloped with a deltdognormal model Reasereferto SEDAR
docunents SEDAR 1DW-12, SEDARIPDATE1, SEDARPDAT®3, SEDARPDAT®H4, and
SEDARJPDAT®9for a more detailed description of hogagindices were calculated and
standardized

7 Stock assessment methods
The CASAL (C++ Algorithmic Stock Asessgd aboratory, Bull et al. 2005), whichaistatistical

agestructured forward reconstruction model, wapprovedas theassessmentnethodfor the
SEDAR 1Gulf of Mexicaggagassessment by the RWBEDAR 2006, 2007Theupdate AWP

-12-
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agreed that CASAL should be used as @lssessmentnethod for the Gulf oMexicogagupdate
assessment

Fishingg Fve fisheries were modeled individually: commercial handline, commercial longline,
other commercial (primarily spear, trap and trawl)creational headboat, and general
recreational (sampled by MRFSS). Total fishing pressure was calénl@@8Afor all fisheries
combined.

Selectivity¢ Individual selectivity functions were estimat@d CASAfor each of the fisheries.
Selectivity fo the coommercial longlindisherywasmodeledwith a logisticfunction. Selectivity
patternsfor the remainingfour fisheieswere modeled withdouble logistic functions.
Selectivity for he other commercialisherywas modeledas afunction of age. Sebtivity
patternsfor the remaining four fiserieswere modeledasfunctions of size.

Separate selectivity functions were estimated in different time periods for some fisheries due

to changes in size limits. For the commercial handline fishery, sepaiatigity functions

GSNBE SA0GAYIFIGSR FT2N) 6KS LISNHHBLUOEYTRNBTGLEE) dKS
(20002008). For the recreational headboat fishery, separate selectivity functions were

estimated for the period with no size limit (1986cpy 0 = H n € -HAI), SnRREA YAAAUl SO m b
limit (2006:2008).

Catchg Totalannualcatctes(retained catcH Y R RS R RA a0 NRauv ¢SNB Sai
approximation (Quinn and Deriso 1999

Indices of abundance The model was fit to the seven iites of abundance described above:
four fisherydependent indices (commercial handline, commercial longline, recreational
headboat, and MRFSS) and three fisAhadependent indicesSEAMAP video, SEAMAP copper
belly video, and agé).

Initialization ¢ The update AWP decided to start the assessment perlilwnd 986 when grouper
landingswere first reported by species. The assessment model, however, stalt&6R This
initialization period (1963.985) was used to define the age structure at the stathef
assessment periadincluding arinitialization period diverges from what was done in the
SEDAR 10 assessment, whitdrtedthe assessment period in 1963 with no initialization
period. The period from 1963985 is a data poor period consisting ofyoatch data prior to
1981. As aresult, quantities such as equilibrium spawning biomassgaiitbriumrecruitment
are poorly estimated. Since thesgquilibriumquantities are not used to calculate benchmarks
for gag(i.e., Faxis used as proxy for ks, the update AWP felt it was appropriate to use
these years of data as an initialization period. In addition, this decision leads to greater
consistencywith the red grouper assessment, whibkginsits assessment period in 1986.

Fitting criterion ¢ Thefitting criterion was a likelihood approach in which obsereatchesat-

age and abundance indices were fibdex data were fit using a lognorniédelihood, thevalue
of which is inverselyelated to the CV (Taldé.1-6.3). Catchat-age data were fit using a

-13-
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multinomial likelihood which was weighted by the effective sample siiethe SEDAR 10
assessment, effective sample sizes were set equal to 50 for the other commercial fishery and to
500 for the remaining four fisheries. Thpdate AWP felt that these relatively high effective
sample sizes over emphasized model fit to the catthge dataat the expense of fit to the

index data. Therefore, thepdate AWP decided to set effective sample sizes equal to 20 for the
other commerciafishery and to 200 for the remaining four fisherieghe total likelihood also
included penaltyerms to discouragenodel fits that do not allow the fishery catch to be taken

and to ensure that annual deviations in recruitment have a mean of one.

7.1 Measures of uncertainty

Measures of uncertainty for benchmark estimates cannot be determined using Ga&hlise
the program does not include a bootstrap proceduiiéhe assessment model must be
bootstrapped to generate a range of model results. Benchmeok&l be estimated for each
bootstrap run using PR2BOXRorch 2002 Then, confidence intervals could be calculated
using the range of benchmark estimates.

7.2 Alternative models

Tenalternative models were developed fgag The first mdel, referred to as the central
model,calculated Lorenzen M with base M of 0.1%nd included no systematic trend in
catchability. The second modeteferred to as the 0.19 base M modefas identical to the

central model except thatorenzen M was caltated witha base M 00.19 The third model
referred to as the 0.11 base M modelas identical to the central model except tHadrenzen

M was calculated witla base M 0D.11 The fourth modelreferred to as the increasing
catchability modelwas dentical to the central model except that a 2% annual increase in
catchability was assumed. The 2% annual increase in catchability was implemented by
decrementing the indices of abundance externally to CASAL. The fifth ,meideted to as the
decreasig catchability modelvas identical to the central model except that a 2% annual
decrease in catchability was assumed. The 2% annual decrease in catchability was
implemented by incrementing the indices of abundance externally to CASAL. The sixth model,
referred toasthe red tide model, was identical to the central model except that an episodic
mortality rate was estimated in CASAL for 2@®%epresent the severe red tide event which
occurred in that yearThe commercial handline, commercial longliregreational headboat,

and MRFSS indices all show a sudden decline in abuntiaheeen 2005 and 200@-igure

6.1). The SEAMAP video and SEAMAP cepgir video indices show a decline beginning after
2004 and continuing through 20@Eigure6.1). The AW felt that this declinenost likely was

due to an episodimortality event, such as the 2005 red tide, rather than to the fishery.
Therefore, the AWP recommended that a model should be developed that included an episodic
red tide mortality event in 2005The episodic red tide mortality rate was applied equally across
all ages of fishThe seventh model, referred to as the red tide 0.19 base M model, was identical
to the red tide model except that Lorenzen M was calculated with a base M of 0.19. Ttte eig
model, referred to as the red tide 0.11 base M model, was identical to the red tide model
except that Lorenzen M was calculated with a base M of 0.11. The ninth model, referred to as
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the red tide increasing catchability model, was identical to thetigel model except that a 2%
annual increase in catchability was assumed. The tenth model, referred to as the red tide
decreasing catchability model, was identical to the red tide model except that a 2% annual
decrease in catchability was assumed.

8 Assessment results
8.1 Model fits

In general, the models fit the data well. The central model did have difficulty fitting the sudden
decline in the indices between 2005 and 2006, splitting the difference between the two years
(Figure8.1). There were ngystematic patterns in residuals for the model fitghe catchat-

age data (Figur8.2). In addition, the central model was able to track the relatively strong year
classes from 1989, 1993, 1996, 1999, and 2002. Model fits for the 0.19 base M, @M, bas
increasing catchability, and decreasing catchability models were nearly identical to those of the
central model.

The red tide model provided a better fit to the indices of abundance thamtbdels without a

red tide event The red tide model predithat the sudden decline in abundance occurs after
2004, which matches the SEAMAP video and SEAMAP doglhevideo indices (Figui&3).

The SEAMAP video and SEAMAP caebplly video indices show the decline occurring after
2004, because the surveypon which the indices are based covered the peak of the 2005 red
tide event in August. The commercial handline, commercial longline, recreational headboat,
and MRFSS indices show the sudden decline in abundance occurring after 2005, because the
majority of the catch in these fisheries occurred before the peak of the 2005 red tide event.
The CASAL applies the episodic red tide mortality rate over the course of the entire year. As a
result, CASAL cannot account for the fsuale timing of the red tide ewnt relative to the
prosecution of the fisheries and surveys. The red tide model provides a similar fit to the catch
at-age data as the other models, and shows no systematic trends in residuals @4jure

Model fits for the red tide 0.19 base M, redi¢ 0.11 base M, red tide increasing catchability,

and red tide decreasing catchability models were nearly identical to those of the red tide
model.

8.2 Selectivity

Estimated selectivities for the central model are presented in Téliland Figure8.5. In the
recent period of size regulations, fish were nearly fully selected at age 7 for commercial
handline, age 10 for commercial longline, age 5 for other commercial, age 4 for recreational
headboat, and age 5 for MRFSS. Selectivity patterns fathes nine alternative modelsere
nearly identical to selectivity patterns from the central model.

8.3 Fishing mortality rates
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Estimated apical fishing mortality rates from the central model increased steadily from 1999 to
2004, declined from 2004 to 200&nd increased sharply from 2006 to 2008 (T&hk Figure

8.6). The extremely high fishing mortality rate in 2008 (F=0.92) was due to the combination of
relatively high catch andne ofthe lowest estimated population biomasaluesof the entire
modeltime series occurring in that last year.

Annual trends in apical fishing mortality rates for the 0.19 base M, 0.11 base M, increasing
catchability, and decreasing catchability models were nearly identical to the fishing mortality
trend from the centraimodel, though the scale of that trend differed between models. Apical
fishing mortality rates for the 0.19 base M model were lower than fishing mortality rates from
the central model over the entire time series. Apical fishing mortality rates for thHeltate M
model were higher than fishing mortality rates from the central model over the entire time
series. Apical fishing mortality rates for the increasing catchability model were nearly identical
to fishing mortality rates from the central model pritr 2000, and slightly higher than fishing
mortality rates from the central model after 2000. Apical fishing mortality rates for the
decreasing catchability model were nearly identical to fishing mortality rates from the central
model prior to 2000, and igitly lower than fishing mortality rates from the central model after
2000.

Apical fishing mortality rates from the red tide model were relatively constant from 1999 to
2004, declined from 2004 to 2005, and increased from 2005 to 2008 (F&hlEigureB.6).

Annual trends in apical fishing mortality rates for the red tide 0.19 base M, red tide 0.11 base
M, red tide increasing catchability, and red tide decreasing catchability models were nearly
identical to the fishing mortality trend from the red tideodel, though the scale of that trend
differed between models. Apical fishing mortality rates for the red tide 0.19 base M model
were lower than fishing mortality rates from the red tide model over the entire time series.
Apical fishing mortality ratefor the red tide 0.11 base M model were higher than fishing
mortality rates from the red tide model over the entire time series. Apical fishing mortality
rates for the red tide increasing catchability model were nearly identical to fishing mortality
ratesfrom the red tidemodel prior to 2000, and slightly higher than fishing mortality rates from
the red tide model after 2000. Apical fishing mortality rates for the red tide decreasing
catchability model were nearly identical to fishing mortality ratesyfrthe red tide model prior

to 2000, and slightly lower than fishing mortality rates from the red tide model after 2000.

8.4 Fishing mortality rate at age

Estimated F at age from the central model is shown in TéBleln any given year, the

maxmumFéa | 3S YIleé 06S tSaa GKFIy GKIFIG @SEFENXQRa FLAOL
selectivity patterns for all of the fisheries, except the other commercial fishery, were estimated

as lengthbased selectivities in CASAL and were converted tdbaged selectities using mean

lengths at age. The 0.19 base M, 0.11 base M, increasing catchability, and decreasing

catchability models showed similar trends in estimated F at age to the central model due to
similarities in the selectivity patterns between models. ifaated F at age from the red tide

model is shown in Tab®4. The red tide 0.19 base M, red tide 0.11 base M, red tide increasing
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catchability, and red tide decreasing catchability models showed similar trends in estimated F at
age to the red tide modadue to similarities in the selectivity patterns between models.

8.5 Abundanceat age

The central model provides estimates of abundance in numbers at age @apldNumbersat

age generally increased from 19861898and then declined through 2008.bAndance of

older age fish has increased slightly since 2000 as strong year classes from the 1990s have
moved into older agesThe 0.19 base M, 0.11 base M, increasing catchability, and decreasing
catchability models show nearly identical trends, witHefiént scales, in numbers and biomass
at age as the central model. The red tide model provides estimates of abundance in numbers
at age (Tabl&.6). Numbers and biomass at age generally increased from 1986 to 1998, was
relatively stable until 2004, andhén declined through 2008. The red tide model showed
similar trends in the abundance of older age fish as the central maded.red tide 0.19 base

M, red tide 0.11 base M, red tide increasing catchability, and red tide decreasing catchability
models shav nearly identical trends, with different scales, in numbers and biomass at age as
the red tide model.

8.6 Total biomass and spawning biomass

Total biomass and spawning biomass from the central model showed sireitas to each

other (Figure 8.7 and8.8). Biomass generally increased from 1986 to 2001 and then declined
through 2008. Total biomass in 2008 (16,362 thousand Ibsjiveasecondowest estimated
biomassn the time series. The lowest estimate of total biomass (16,114 thousand Ibs)
occurred in 1990. Spawning biomass in 2008 (10,828 thousand Ibghe/agcondowest
estimated biomas the time series. The lowest estimate of spawning biomass (10,722
thousand Ibspccurred in 1992. The 0.19 base M, 0.11 base M, increasing catchabiity,
decreasing catchability models displayed similar trends in total and spawning biomass as the
central model. Total biomass and spawning biomass from the red tide modeladigner

increased from 1986 to 2001, was relatively stable until 2604, then delined through 2008
(Figures8.7 and8.8). The later, steeper decline in biomass in the red tide model was due to the
episodic red tide mortality event in 2005. Tim®dels with no red tide evertan only account

for the observed sudden decline in biomdwgsgradually decreasing the stock through the
fisheries. The red tide 0.19 base M, red tide 0.11 base M, red tide increasing catchability, and
red tide decreasing catchability models displayed similar trends in total and spawning biomass
as the red tidemodel.

8.7 Stock and recruitment

The stock recruitment function from the central model was poorly estimated (FR)Q)e

because a key parameter of the Beverdnlt stock recruitment function, equilibrium biomass,
was poorly estimated. Equilibriunpawning biomass was poorly estimated because it is
strongly influenced by the early years of data in the initialization period of the model {1963
1985), which is a data poor period consisting of only catch data prior to 1981. Therefore, the
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stock recruitnent function was not used for model projections or management advice. The
other nine alternativenodels also produced poorly estimated stock recruitment functions.

8.8 Miscellaneous

The red tide model estimated an episodic mortality rate of 0.35, wiraislates to a red tide
kill of 1.8 milliongag(i.e., 23% of the estimated population abundance) in 2005. Estimated
episodic mortality rates ranged from 08745 for the red tide 0.19 base M, red tide 0.11 base
M, red tide increasing catchdiby, and red tide decreasing catchability models, which
translates to red tide kills ranging from 1828% of the estimated population abundance.

The CASAL input filése., population, estimation, and output file®r the centraland red tide
modelsare incluekd in Appendices and B, respectively

8.9 Comparison to benchmark assessment

The resultof models with a red tide evemhore closely match the results from the SEDAR 10
assessment up to 20Ghan the models with no red tide eventThe sinarities between the

red tideevent modelsand SEDAR 10 model results are due to the fact that the red tide model
can account for the sudden decline in the indices after 2005 through the episodic red tide
mortality event. The modelsith no red tide eventan only account for this sudden decline in

the indices by gradually increasing fishing mortality and decreasing stock biomass over the later
part of the model time series.

9 Biological reference points
9.1 Estimation methods

Biological reference poistwere calculated using PRBOX. The CASAL estimates of catch at
age, fishing mortality at age, and numbers at age weral @sedata inputs for PREBOX.The
update AWP agreed that recruitments for 20608 would be set equal to the geometric
mean recuitment from 19842005, similar to what was done in the SEDAR 10 assessiDaat.
to problems estimating equilibrium spawning biomass and recruitment, the update AWP
decided to use ymxas a proxy for frsyas was done in the SEDAR 10 assessment.

9.2 Resllts

Estimates of/ariousbiological reference points for the central, 0.19 base M, 0.11 base M,
increasing catchabilitygnddecreasing catchabilitynodels are presented in Table 9.1.
Estimates of various biological reference points forithe tide, red tide 0.19 base M, red tide
0.11 base M, red tide increasing catchability, and red tide decreasing catchatutiigis are
presented in Tabl®.2. Required SFA and MSRA evaluations for the cergrhtide, and red
tide increasing catchabilimodels ae presented in Tabl8.3. The SSC recommended that the
red tide increasing catchability model be used for management advibe.SSC did not accept
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the 20122014 OFL, ABC and OY values and asked that they be reevaluated when the 2009
landings are availdé. In the event that the reevaluation is not completed before the
rebuilding plan is submitted, the SSC recommended that the ABCs fo22Q%1be used
pending the reevaluation.

For the central model, the ratio of Fykxbegan at 1.59 in 1986, was relatly constantuntil
2000,and increased to a maximum of 4.31 in 2@P&yure9.1). The F ratio was greater than
1.0for the entire assessment period.he ratio of SSB/Sg&began at 0.68 in 1986, increased

to a maximum of 1.01 in 2001, and declinedtd6 in 2008 (Figur@.1). The SSB ratio only
exceeded 1.0 in one year of the assessment period, 260t the red tide model, the ratio of
F/Ruaxbegan at 1.60 in 1986, was relatively constant until 2003, and increased to a maximum
of 3.61 in 2008 (Figa 9.2). The F ratio was greater than 1.0 for the entire assessment period.
The ratio of SSB/S@&began at 0.63 in 1986, increased to 1.01 in 2001, remained relatively
constant through 2004, and declined to 0.48 in 2008 (Fi@uZe The SSB ratio gnéxceeded

1.0 in two years of the assessment period, 2001 and 26@4.the red tide increasing

catchability model, the ratio of F{faxbegan at 1.56 in 1986, was relatively constant until 2003,
and increased to a maximum of 4.75 in 2008 (Figure 913.FTratio was greater than 1.0 for

the entire assessment period. The ratio of SSBys3gan at 0.64 in 1986, increased to 0.97
in 2001, remained relatively constant through 2004, and declined to 0.40 in 2008 (Figure 9.3).
The SSB ratwasless thanl.0 for the entire assessment period.

9.3 Status indicators
9.3.1 Definitions

The maximum fishing mortality threshold (MFMT) was taken toppg, Bnd the minimum

stock size threshold (MSST) is defined by the Councit$3$Rsy(Restrepo et al. 1998
Overfishing is defined as F > MFMT and overfished as SSB < MSST. The update AWP decided
that current status of the fishery would be calculated as the geometric mean fishing mortality
from 20052007. Current status of the stock is estimated to be i8S latest year of the
assessment, 2008.

9.3.2 Status of stock and fishery

According to the central model, the status of the stock is estimated to be,®QEMSST =
0.54. The status of the fishery is estimated to berkeMFMT = 2.43 (Tabl@.3). According
to the red tide model, the status of the stock is estimated to becS§SBNMSST = 0.56. The
status of the fishery is estimated to beJrredMFMT = 2.20 (Tabl®.3). According to the red
tide increasing catchability model, the statustioé stock is estimated to be SSRBreNMSST =
0.47. The status of the fishery is estimated to berRkeMFMT = 2.47 (Table 8). Thus the
stock is estimated to be overfished and undergoing overfishing.

9.3.3 Alternative models
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The increasing catchdity, decreasing catchabilifyand red tide increasing catchabilityodels
produce similar biological reference point values to the central and red tide models ¢Bable
and 9.2. The 0.19 base Mnd red tide decreasing catchabilityodek suggest thathe stock is
more productive than the central and red tide models. The 0.11 bassred tide 0.11 base
M modek suggest that the stock is less productive than the central and red tide moteds.
FeurreNFuvaxand SSBod SSEiaxratios for all of tle alternative assessment modeéxcept the
red tide 0.19 base M modeduggest the same stock statas the central and red tide models
(i.e., overfished and undergoing overfishinghe red tide 0.19 base M model suggests the
stock is not overfished bus undergoing overfishing, similar to the SEDAR 10 assessment.

10 Projections
10.1 Projection methods

Deterministic pojections were run using PREBOX. The CASAL estimates of catch at age,
fishing mortality at age, and numbers at age were used as ihgiuts for PRQBOX. The stock
was projected forward from 2002019 to cover the 10 year rebuildipgriod. The update

AWP agreed that recruitments for 20@®19 would be set equal to the geometric mean
recruitment from 19842005, similar to what wasahe in the SEDAR 10 assessment. The
update AWP decided that the selectivity pattern for 281819 would be set equal to the
geometric mean fishing mortality at age from 262807, normalized by the maximum value.
The 2009 landings target was set equaBt88 million pounds, gutted weight, and all changes in
fishing mortality rates and yieldseganin 2010. Projections were run for the centrakd tide,

and red tide increasing catchabilityodels.

A decision table was created, which reports the probgbof overfishing across a range of fixed
landing (i.e., kept catch onlylanagementscenarios. The probability of overfishing was
estimated using stochastic projections in RBREIDX. The stochastic projections were set up the
same way as the determinis projections described above with the following exceptionsa 1)
six year projection period (2068014) was used, 2) 500 bootstrap iterations were run for each
fixed landing scenario, and 3) recruitments during the projection period were randomly
resamped from the historical recruitments (196305). The probability of overfishing was
calculated based on the number of bootstrap iterations where F exceeged FThe

probability of overfishing was estimated for the central, 0.19 base M, 0.11 baseMasing
catchability, decreasing catchability, red tjded tide 0.19 base M, red tide 0.11 base M, red
tide increasing catchability, and red tide decreasing catchabildgels.

10.2 Management scenarios considered

Projections consideresixfixed Fmanagement scenarios.
e Scenario 1F = EURRENT
e Scenaria2: F = ax
e Scenario3: F = 90% ofyax
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e Scenariod: F = 75% ofyax
e Scenaridh: F that rebuilds stock to Sg&Rby 2019
e Scenaris: F that rebuilds stock to S§By 2019

The decision table considatden fixed landing management scenarios.
e Scenario 1Landing target = 0.5 mp gw
e Scenario 2Landing target = 1.0 mp gw
e Scenario 3Landing target = 1.5 mp gw
Scenario 4Landing target = 2.0 mp gw
Scenario 5Landing target 2.5 mp gw
Scenario 6Landingarget =3.0mp gw
Scenario 7Landing target 3.5 mp gw
Scenario 8Landing target 4.0mp gw
Scenario 9Landing target 4.5 mp gw
Scenario 10Landing target 5.0mp gw

10.3 Projection results

Projection results for the central model are presethia Figurel0.1 and the yields produced
under each scenario are given in Tablel. The fishing mortality ratthat rebuildsthe stock to
SSRBsyby 2019 is 0.19wvhichproducesa projected yield of 3.40 million pounds, gutted weight,
in 2019. The fishg mortality rate that rebuilds the stock to S§By 2019 is 0.14, which
producesa projected yield of 3.06 million pounds, gutted weight, in 2019.

Projection results for the red tide model are presented in Figur2 and the yields produced
under eachscenario are given in Tabl®.1. The fishing mortality rate that rebuilds the stock to
SSRBsyby 2019 is 0.19, whighroducesa projected yield of 3.73 million pounds, gutted weight,
in 2019. The fishing mortality rate that rebuilds the stock tocsB¥B2019 is 0.14, which
producesa projected yield of 3.36 million pounds, gutted weight, in 2019.

Projection results for the red tide increasing catchability model are presented in Figure 10.3 and
the yields produced under each scenario are given in TEHhle The fishing mortality rate that
rebuilds the stock to S§B/by 2019 is 0.20, which produces a projected yield of 3.72 million
pounds, gutted weight, in 2019. The fishing mortality rate that rebuilds the stock tg/BEB

2019 is 0.14, which prodes a projected yield of 3.30 milliggounds, gutted weight, in 2019.

The decision tabkeare presented in Tabk10.2and 10.3
104 Comments on projections
As usual, projections should be interpreted in light of the model assumptions and key aspects of

the data. In this case, recruitment is assumed to be constaming the projection period.
Estimated recruitment patterns from CASAL suggestdhgtecruitment is highly variable,
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with a few strong year classes dominating the fishery caislseries of strong or weak
recruitment events could dramatically affect the rebuilding of the stdokaddition, the
projections fail to account for episodic environmental events, such as the 2005 red tide which
may have caused the sudden decline luadance shown by the indice&pisodic

environmental events could affect the stock in such a way that formerly safe levels of harvest
could suddenly endanger the stock.
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13 Tables

Table 3.1Meristic regressions fagagfrom the Gulf & Mexico (19912008).

Gulf of MexicdGag

r2

values

Data Ranges

Sample
Conversion and units Equation Size

FL (mm) to TL (mm) TL=1.03*F.0.68 4999

TL (mm) to W. Wt (kg) W. Wt =1 x 18 * (T17>%) 4922

FL (mm) to W. Wt (kg) W. Wt =1 x 18°* (FL'>% 3809

TL (mm)to G. Wt (kg) G. Wt =1 x 18 * (TI'>%) 527

FL (mm}o G. Wt (kg)  G. Wt =9 x 18* (FI'*%) 2407

SL (cm) to TL (cm)

for age0 gag only TL=1.85*50.23 165

0.99

0.97

0.97

0.96

0.98

0.99

TL (mm): 24% 1360
FL (mm): 23§ 1321

TL (mm): 24% 1360
W. Wt (kg): 0.2% 32.74

FL (mm): 21¢ 1321
W. Wt (kg): 0.1, 32.74

TL (mm): 44 1295
G. Wt (kg): 0.99 27.02

FL (mm): 432 1335
G. Wt (kg): 0.99 32.21

SL (cm): 280.0
TL (cm): 3412.1
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Gulf of MexicdGag

Table 4.1. Estimated commercial dead discandsumbers by mode (i.e., longline, handline,

and other) for GOMyag

Year Longline Handline  Other
1990 126 0 0
1991 0 0 0
1992 0 0 0
1993 217 0 0
1994 0 0 0
1995 251 0 0
1996 282 0 0
1997 394 0 0
1998 528 0 0
1999 458 0 0
2000 1,271 1,082 0
2001 3,975 2,784 0
2002 4,132 2,443 0
2003 4,721 1,740 0
2004 5,032 2,294 0
2005 4,753 1,618 0
2006 2,231 956 0
2007 1,475 930 0
2008 1,394 1,004 0
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Gulf of MexicdGag

Table5.1. Estimated MRFSS A+B1 (fish killed) and B2 catch (released alive) by magderfor g
the Gulf of Mexico. Charterboat and cbt/hbt estimates use the new method or are calibrated

to the new method.

Chbt Cbt/Hbt Priv Shore Total
YEAR abl b2 abl b2 abl b2 abl b2 abl b2
1981 77,389 35,814 166,658 85,272 7,646 127,637 251693 248,723
1982 100,441 12,423 374,656 101,213| 9,391 1,793 484,487 115,429
1983 171,426 21,201 749,944 397,265| 76,261 8,734 997,631 427,201
1984 85,698 16,051 193,308 51,911 30,146 4,613 309,152 72,574
1985 514,011 54,167 348,940 91,392 8560 11,188 871,511 156,747
1986| 160,020 51,492 412,772 300,772 8,199 19,269 580,992 371,534
1987 89,489 17,827 305,138 234,244| 3,956 0 398,583 252,071
1988 62,932 14,716 491,907 232,433| 9,504 0 564,343 247,150
1989 34,801 18,612 297,381 411,530| 11,366 60,109 343,548 490,252
1990 31,750 83,989 128,073 275,931 159,823 359,920
1991 12,705 1,838 228,289 781,548| 17,088 86,914 258,082 870,299
1992 43,999 44,691 183,686 578,903 7,262 98,413 234,948 722,007
1993| 100,569 91,819 220213 982,653| 10,434 211,888 331,216 1,286,360
1994 49,616 148,295 208,060 1,588,795 1,633 88,548 259,309| 1,825,638
1995| 107,010 190,854 283,920 1,530,169 13,792 123,788 404,723| 1,844,811
1996 99,369 191,374 231,474 938,111| 3,122 79,195 333,965| 1,208,680
1997 94,892 181,140 278,850 1,460,364 2,315 63,964 376,056| 1,705,468
1998 | 146,440 339,137 312,827 1,683,162| 32,605 74,421 491,872| 2,096,721
1999 126,936 209,573 382,529 1,207,813 7,631 50,876 517,097| 1,468,262
2000| 156,338 132,717 527,670 1,231,361 9,578 62,253 693,586| 1,426,330
2001| 105,072 142,127 356,723 1,678,446 0 98,240 461,795, 1,918,813
2002 91,652 208,725 412,341 2,033,080 1,996 242,380 505,989| 2,484,185
2003 96,332 287,772 392,206 2,941,049 605 157,077 489,144| 3,385,898
2004 | 131,746 320,727 497,021 3,094,069 3,941 137,761 632,708| 3,552,556
2005| 120,576 331,647 359,070 1,914,369 7,702 201,576 487,349| 2,447,592
2006 69,235 157,483 201,005 1,528,082 3,544 115,443 273,784 1,801,008
2007 48,391 147,964 253,375 2,431,527 5,073 352,413 306,839| 2,931,904
2008 90,263 339,577 325,922 3,473,171| 12,434 380,266 428,619| 4,193,014
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Table5.2. Estimated MRFSS A+B1 (fish killed) and B2 catch (released alive) by state for gag in
the Gulf of Mexico. Chartend cbt/hbt estimates use the new method or are calibrated to the
new method. Posstratified MRFSS estimates were used to exclude Monroe county from FLW.

LA MS AL FLW Total
YEAR abl b2 | abl b2 ab1 b2 abl b2 abl b2
1981 7,255 0 244,48 248,723 251,693 248,723
1982| 3,546 04,598 1,797 476,343 113,632 484,487 115,429
1983| 2,912 0 2,436 0 992,283 427,201 997,631 427,201
1984 172 0 6 0 308,974 72,574 309,152 72,574
1985| 6,319 0 34,781 0 830,411 156,747 871,511 156,747
1986| 2,924 2,839 1,961 0| 11,662 2,677 564,444 366,018 580,992 371,534
1987 | 4,018 012,443 0 842 0 391,280 252,071 398,583 252,071
1988| 5,875 0] 321 0 6 0 558,141 247,150 564,343 247,150
1989 | 4,277 0| 906 235 614 0 337,751 490,017 343,548 490,252
1990 117 0 1,211 0 158,495 359,920 159,823 359,920

1991| 1,983 0 0 0 1,990 471 254,109 869,828 258,082 870,299
1992| 2,063 768| 611 24 1,339 211 230,936 721,004 234,948 722,007
1993| 2,400 2,653| 2,159 165 3,039 3,700 323,619 1,279,842 331,216 1,286,360
1994 | 2,577 1401\ 1,447 3,707 5,842 7,187 249,443 1,813,343 259,309| 1,825,638
1995 831 186 20 4,851 7,975 9,679 395,896 1,830,095 404,723| 1,844,811
1996| 10,603 2,572| 5,914 2,535| 21,134 16,861 296,314 1,186,712 333,965| 1,208,680
1997| 1,022 2,018 299 1,263| 11,749 8,151 362,986 1,694,034 376,056, 1,705,468
1998| 2,832 607 3,813 311 7,488 36,336 477,739 2,059,467 491,872 2,096,721
1999| 17,104 6,647 489 5,602| 22,942 77,965 476,562 1,378,049 517,097| 1,468,262
2000, 3,166 02342 1,566| 23,253 21,567 664,825 1,403,198 693,586| 1,426,330
2001| 4,197 3,054 19 1,887| 8,436 11,334 449,143 1,902,537 461,795 1,918,813
2002| 1,964 5,636| 6,921 8,118| 11,003 23,505 486,101 2,446,926 505,989| 2,484,185
2003| 1,776 5,251| 296 81| 11,124 31,005 475,948 3,349,562 489,144| 3,385,898
2004 | 13,848 7,253 0 936 6,290 25,690 612,570 3,518,677 632,708| 3,552,556
2005| 7,115 4,437 23,348 69,029 456,886 2,374,125 487,349 2,447,592
2006| 7,382 1,636 5,757 14,336 260,645 1,785,036 273,784| 1,801,008
2007 | 4,355 1,890 0 551 5,261 20,456 297,223 2,909,007 306,839 2,931,904
2008| 2,601 6,694 0 676 1,470 45,337 424,548 4,140,308 428,619 4,193,014
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Table5.3. Headboat Survegstimated catchby area groups for Gulf of Mexico gag. (Estimated
catch includes only kept fish.) A Gwilde estimate was made for0B8.

SW FL- NW FL -
Mid.gr. Texas All Gulf
year 18+21+22 2327 areas
1986 28,403 14,092 42,495
1987 24,992 7,164 32,156
1988 23,894 2,442 26,336
1989 33,600 1,545 35,145
1990 18,105 992 19,097
1991 10,553 900 11,453
1992 12,792 997 13,789
1993 16,640 2,695 19,335
1994 18,225 2,336 20,561
1995 15,116 2,700 17,816
1996 10,369 5,693 16,062
1997 10,271 5,352 15,623
1998 29,394 6,922 36,316
1999 27,126 4,991 32,117
2000 27,384 3,440 30,824
2001 11,678 2,816 14,494
2002 9,480 2,135 11,615
2003 12,538 3,843 16,381
2004 19,923 4,747 24,670
2005 12,706 4,078 16,784
2006 4,558 2,206 6,764
2007 9,848 1,293 11,141
2008 15,148
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Table5.4. Texas Parks and Wildlife Department estimated landings for gag in the state of Texas.

year Cbt  Hbt Priv | Total
1981 500 500
1982 500 500
1983 500 60 560
1984 500 86 586
1985 500 116 616
1987 | 111 111
1989 41 41
1990 229 229
1991 41 223 264
1993 17 17
1994 134 134
1996 40 241 281
1998 60 351 411
1999 | 483 288 771
2000 77 588 665
2001 21 1,557| 1,578
2002 485 485
2003 18 475 493
2004 157 157
2005 18 114 132
2006 9 508 517
2007 25 166 191
2008 9 348 357
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Table5.5. Headboat Survey estimated discards by area groups for Gulf of Mexico gagdDiscar
estimated using MRFSS charter boat mode estimates discard ratios (B2/ (A+B1)). Discard
estimate for 2008 was applied using a Guidle ratio.

SW FL- NW FL -
Mid.gr. Texas All Gulf
year 18+21+22 2327 areas
1986 9,306 4,327 13,633
1987 4,996 1,271 6,267
1988 5,615 574 6,189
1989 18,174 706 18,880
1990 48,070 2,631 50,701
1991 1,808 127 1,935
1992 13,066 847 13,913
1993 15,435 1,954 17,389
1994 55,252 7,017 62,269
1995 27,150 4,299 31,449
1996 20,147 10,424 30,571
1997 19,725 9,850 29,575
1998 68,169 12,101 80,270
1999 44,922 7,085 52,007
2000 23,363 2,729 26,092
2001 15,707 3,677 19,384
2002 21,581 5,046 26,627
2003 37,746 10,793 48,539
2004 48,637 11,332 59,969
2005 35,779 10,943 46,722
2006 10,725 4,837 15,562
2007 30,274 3,649 33923
2008 56,779
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Table5.6. Ratios of fish released alive to total catch (kept + released dead+ released alive) from
the Headboat Survey trip report data for gag by year and area group. Only trips that reported
discards for any species are inchatd

NW FL and AL (23) SW FLMid.gr. (18+21+22)
year rel_live kept+dead+live| live/kept+dead+live| rel_live kept+dead+live | live/kept+dead+live
2004 110 242 0.45 21,480 28,717 0.75
2005 239 509 0.47 12,676 19,406 0.65
2006 150 454 0.33 5,228 6,277 0.83
2007 60 253 0.24 6,640 8,039 0.83

Table5.7. Ratios of fish released alive (B2) to total catch (A+B1+B2) for gag from headboat
observer programs in Florida (2005+) and Alabama (2004+).

FLW panhandle + AL FLW peninsula
year b2 ablb2 b2/ablk2 b2 ablb2 b2/abl1b2
2004 7 8 0.88
2005 398 491 0.81 944 1251 0.75
2006 29 45 0.64 657 891 0.74
2007 7 21 0.33 1039 1207 0.86

Table5.8. Ratios of fish released alive (B2) to total catch (A+B1+B2) from MRFSS private mode
catch estimates by yeand area group for gag in the Gulf of Mexico.

FLW panhandle + AL FLW peninsula
year b2 ablb2 b2/ablb2 b2 ablb2 b2/ablb2
2004 583,582 782,662 0.75] 2,502,610 2,787,194 0.90
2005 454,912 581,363 0.78| 1,456,431 1,685,241 0.86
2006 377,605 502,428 0.75] 1,149,611 1,221,043 0.94
2007| 452,914 591,054 0.77| 1,976,792 2,088,130 0.95
Table5.9. Ratios of fish released alive (B2) to total catch (A+B1+B2) from MRFSS charter boat
mode catch estimates by year and area group for gag in the Gulégichl
FLW panhandle + AL FLW peninsula
year b2 ablb2 b2/ablb2 b2 ablb2 b2/ablb2
2004 84,981 163,165 0.52| 235,433 288,503 0.82
2005 153,368 233,549 0.66 | 176,866 213,957 0.83
2006 44,781 82,580 0.54| 111,932 140,735 0.80
2007 13,178 33,666 0.39| 134,166 161,622 0.83
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Table 510. Estimated recreational dead discards in numbers by mode (i.e., headboat and
MRFSS) for GOlag

Year Headboat MRFSS

1981 0 35,462
1982 0 20,418
1983 0 53,860
1984 0 13,753
1985 0 36,528
1986 4,071 110,936
1987 1,484 59,694
1988 1,417 56,593
1989 2,406 62,471
1990 11,260 79,931
1991 364 163,776
1992 2,667 138,419
1993 3,714 274,745
1994 11,194 328,194
1995 6,933 406,716
1996 6,131 242,392
1997 5,203 300,009
1998 17,122 447,237
1999 11,239 317,307
2000 5,523 301,917
2001 4,317 427,357
2002 5,617 523,996
2003 10,508 733,005
2004 13,296 787,654
2005 10,685 559,731
2006 3,297 381,616
2007 6,508 562,433
2008 10,619 784,182
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Table6.1. Standardized&ommercialindices of abundance.

Index Name CMHL:1990-2000 CMHL:2000-2008 CMLL:1990-2000 CMLL:2000-2008
Size Range >508 mm >610 mm >508 mm >610 mm
Relative (Scaled to 1)? Yes Yes Yes Yes
Weight/Numbers Weight Weight Weight Weight
Units Ibs/hook hr Ibs/hook hr Ibs/hook Ibs/hook
YEAR INDEX CcVv INDEX Ccv INDEX Ccv INDEX CcVv
1990 0.714 0.107 - - 1.264 0.332 - -
1991 0.519 0.105 - - 0.850 0.331 - -
1992 0.758 0.085 - - 0.706 0.417 - -
1993 1.027 0.066 - - 0.976 0.180 - -
1994 0.856 0.068 - - 0.541 0.232 - -
1995 0.849 0.066 - - 0.744 0.202 - -
1996 0.978 0.061 - - 0.878 0.154 - -
1997 1.036 0.060 - - 0.875 0.154 - -
1998 1.726 0.057 - - 1.529 0.120 - -
1999 1.176 0.058 - - 1.184 0.136 - -
2000 1.361 0.064 0.818 0.065 1.454 0.170 0.635 0.265
2001 - - 1.246 0.056 - - 1.121 0.125
20@ - - 1.236 0.057 - - 1.081 0.128
2003 - - 1.135 0.057 - - 1.211 0.118
2004 - - 1.434 0.056 - - 1.351 0.107
2005 - - 1.431 0.057 - - 1.683 0.099
2006 - - 0.655 0.063 - - 0.754 0.144
2007 - - 0.488 0.068 - - 0.674 0.191
2008 - - 0.557 0.069 - - 0.489 0.221
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Table 6.2. Standardized recreational indices of abundance.

Index Name MRFSS Headboat:19861989 Headboat:19902000 Headboat:20002008

Size Range Pending Pending >508 mm >559mm

Relative (Scaled to 1)? Yes Yes Yes Yes

Weight/Numbers Numbers Numbers Numbers Numbers

Units fish/1000 angler hrs fish/angler hr fish/angler hr fish/angler hr
YEAR INDEX CcVv INDEX CcVv INDEX CcVv INDEX CVv
1981 0.284 0.560 - - - - - -
1982 0.258 0.519 - - - - - -
1983 0.609 0.565 - - - - - -
1984 0.018 1.885 - - - - - -
1985 0.030 1.122 - - - - - -
1986 0.178 0.437 0.978 0.293 - - - -
1987 0.162 0.414 1.205 0.219 - - - -
1988 0.079 0.498 0.950 0.284 - - - -
1989 0.294 0.406 0.866 0.315 - - - -
1990 0.771 0.392 - - 0.691 0.330 - -
1991 0.632 0.366 - - 0.606 0.360 - -
1992 0.512 0.334 - - 0.705 0.354 - -
1993 1.288 0.315 - - 0.836 0.297 - -
1994 1.737 0.308 - - 0.868 0.303 - -
1995 1.625 0.303 - - 0.866 0.307 - -
1996 1412 0.312 - - 1.331 0.182 - -
1997 1.071 0.305 - - 1.339 0.176 - -
1998 2.096 0.292 - - 1.2& 0.197 - -
1999 1.756 0.290 - - 1.258 0.185 - -
2000 1.009 0.297 - - 1.239 0.230 1.134 0.269
2001 0.815 0.299 - - - - 0.866 0.258
2002 1.542 0.287 - - - - 0.843 0.248
2003 1.709 0.288 - - - - 1.188 0.174
2004 1.691 0.289 - - - - 1.420 0.142
2005 2.003 0.288 - - - - 1571 0.117
2006 0.882 0.300 - - - - 0.653 0.324
2007 1.210 0.294 - - - - 0.590 0.351
2008 2.326 0.290 - - - - 0.735 0.215
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Table 6.3. Standardizelieryindependent indices of abundance.

SeaMAP R.F.Video

Index Name SeaMAP R.F. Video (Copper Belly) Combined Age0 Surveys

Size Range 425975 mm 425975 mm 50-400 mm

Relative (Scaled to 1)? Yes Yes Yes

Weight/Numbers Presence/Absence Presence/Absence Numbers

Units frequency of occurrence frequency of occurrence fish/haul
YEAR INDEX CV INDEX CV INDEX CV
1991 - - - - 4.173 0.540
1992 - - - - 0.168 0.479
1993 0.783 0.423 1.444 0.399 8.851 0.085
1994 0.603 0.525 0.934 0.580 0.305 0.446
1995 0.528 0.357 0.779 0.495 0.121 0.365
1996 1.030 0.281 1.017 0.410 0.118 0.362
1997 1.10 0.308 0.637 0.571 0.075 0.374
1998 - - - - 0.149 0.429
1999 - - - - 0.186 0.363
2000 - - - - 0.256 0.332
2001 - - - - 0.198 0.468
2002 1.884 0.181 1.099 0.358 0.715 0.270
2003 - - - - 0.295 0.286
2004 2.288 0.175 2.183 0.282 0.169 0.324
2005 1.10 0.188 1.178 0.260 0.186 0.307
2006 0.687 0.254 0.531 0.385 0.612 0.203
2007 0.812 0.193 0.932 0.266 1.021 0.176
2008 0.184 0.520 0.265 0.612 0.400 0.262
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Table8.1. Central model estimated selectivity at age.

Gulf of MexicdGag

Handline Headboat Longline MRFSS Others

1986- 2000- 1986- 1990- 2000- 1986- 1986- 1986-

Age 1999 2008 1989 1999 2008 2008 2008 2008
1 0.0004 0.0000 0.0281 0.0076 0.0221 0.0001 0.0758 0.0008
2 0.0063 0.0008 0.3205 0.1824 0.2565 0.0013 0.3950 0.0095
3 0.0613 0.0255 0.7712 0.6803 0.7127 0.0109 0.7590 0.1062
4 0.2822 0.2506 0.9162 0.9054 0.8987 0.0642 0.9054 0.6127
5 0.5787 0.6051 0.8854 0.9203 0.8616 0.2258 0.9145 0.9334
6 0.7805 0.8234 0.7678 0.8486 0.7184 0.4577 0.8422 0.8517
7 0.8806 0.8923 0.6098 0.7152 0.5450 0.6602 0.7143 0.7356
8 0.9224 0.8652 0.4570 0.5623 0.3913 0.7993 0.5708 0.5905
9 0.9389 0.7912 0.3328 0.4245 0.2741 0.8845 0.4406 0.4357
10 0.9457 0.6968 0.2403 0.3149 0.1912 0.9332 0.3353 0.2959
11 0.9486 0.6036 0.1743 0.2329 0.1346 0.9602 0.2550 0.1875
12 0.9500 0.5195 0.1282 0.1732  0.0966 0.9752 0.1955 0.1129
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Table8.2. Estimated apical fishing mortality rates.

Year Central Red Tide

1986 0.34 0.34
1987 0.28 0.28
1988 0.35 0.35
1989 0.31 0.31
1990 0.27 0.27
1991 0.39 0.39
1992 0.36 0.35
1993 0.44 0.43
1994 0.35 0.34
1995 0.40 0.39
1996 0.32 0.31
1997 0.29 0.27
1998 0.39 0.37
1999 0.31 0.29
2000 0.37 0.35
2001 0.41 0.37
2002 0.43 0.38
2003 0.44 0.37
2004 0.64 0.47
2005 0.58 0.49
2006 0.45 0.42
2007 0.54 0.49
2008 0.92 0.76
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Table8.3. Central model estimates of fishing mortality at age.

Year

Age

1

2

3

4

5

6

7

8

9

10

12

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

0.02
0.01
0.02
0.01
0.01
0.02
0.01
0.02
0.01
0.02
0.01
0.01
0.01
0.01
0.02
0.02
0.02
0.02
0.03
0.02
0.02
0.03
0.04

0.09
0.08
0.11
0.08
0.05
0.10
0.08
0.10
0.07
0.09
0.07
0.06
0.08
0.07
0.09
0.09
0.10
0.11
0.16
0.13
0.13
0.16
0.25

0.20
0.16
0.23
0.16
0.11
0.22
0.18
0.21
0.16
0.20
0.15
0.14
0.18
0.15
0.19
0.18
0.21
0.23
0.34
0.29
0.26
0.34
0.56

0.27
0.22
0.31
0.23
0.16
0.31
0.25
0.31
0.25
0.30
0.22
0.20
0.26
0.22
0.27
0.27
0.30
0.32
0.48
0.41
0.36
0.46
0.79

0.32
0.26
0.35
0.29
0.22
0.37
0.32
0.39
0.32
0.37
0.29
0.25
0.34
0.28
0.34
0.36
0.39
0.40
0.59
0.52
0.43
0.53
0.92

0.34
0.28
0.35
0.31
0.26
0.39
0.36
0.44
0.35
0.40
0.32
0.28
0.39
0.31
0.37
0.41
0.43
0.44
0.64
0.58
0.45
0.54
0.91

0.33
0.28
0.33
0.31
0.27
0.38
0.36
0.43
0.35
0.39
0.32
0.29
0.39
0.31
0.36
0.41
0.43
0.43
0.61
0.56
0.42
0.49
0.79

0.30
0.26
0.29
0.28
0.27
0.34
0.34
0.40
0.33
0.36
0.31
0.27
0.37
0.29
0.32
0.37
0.39
0.39
0.53
0.49
0.36
0.42
0.63

0.26
0.24
0.25
0.26
0.25
0.31
0.31
0.37
0.30
0.33
0.28
0.25
0.34
0.27
0.28
0.33
0.34
0.34
0.45
0.42
0.31
0.35
0.49

0.24
0.22
0.21
0.24
0.24
0.27
0.29
0.33
0.28
0.30
0.26
0.23
0.32
0.25
0.24
0.29
0.30
0.30
0.38
0.36
0.26
0.29
0.39

0.22
0.20
0.19
0.22
0.23
0.25
0.27
0.31
0.26
0.27
0.25
0.22
0.30
0.23
0.20
0.25
0.26
0.26
0.32
0.31
0.22
0.24
0.31

0.20
0.19
0.17
0.21
0.22
0.23
0.25
0.29
0.24
0.26
0.23
0.21
0.28
0.22
0.17
0.22
0.23
0.23
0.28
0.27
0.19
0.20
0.25
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Table8.4. Red tide model estimates of fishing mortality at age.

Year

Age

1

2

3

4

5

6

7

8

9

10

12

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

0.02
0.01
0.02
0.01
0.01
0.02
0.01
0.02
0.01
0.02
0.01
0.01
0.01
0.01
0.02
0.01
0.02
0.02
0.02
0.02
0.02
0.03
0.04

0.09
0.07
0.11
0.07
0.05
0.10
0.08
0.09
0.07
0.09
0.07
0.06
0.08
0.07
0.09
0.08
0.09
0.09
0.12
0.12
0.12
0.14
0.22

0.20
0.16
0.23
0.16
0.11
0.22
0.17
0.21
0.16
0.20
0.15
0.13
0.17
0.15
0.18
0.17
0.18
0.19
0.26
0.25
0.25
0.31
0.48

0.27
0.21
0.30
0.23
0.16
0.31
0.25
0.30
0.24
0.29
0.22
0.19
0.25
0.21
0.26
0.25
0.26
0.27
0.36
0.36
0.33
0.41
0.66

0.32
0.26
0.34
0.28
0.22
0.37
0.32
0.39
0.31
0.36
0.28
0.24
0.33
0.27
0.32
0.33
0.34
0.33
0.44
0.45
0.40
0.48
0.76

0.34
0.28
0.35
0.31
0.25
0.39
0.35
0.43
0.34
0.39
0.31
0.27
0.37
0.29
0.35
0.37
0.38
0.37
0.47
0.49
0.42
0.49
0.76

0.32
0.27
0.32
0.30
0.27
0.37
0.35
0.42
0.34
0.38
0.31
0.27
0.37
0.29
0.33
0.37
0.37
0.36
0.45
0.48
0.39
0.45
0.66

0.29
0.26
0.28
0.28
0.26
0.34
0.33
0.39
0.32
0.35
0.29
0.26
0.35
0.28
0.30
0.34
0.34
0.32
0.40
0.43
0.34
0.38
0.54

0.26
0.23
0.24
0.26
0.25
0.30
0.31
0.36
0.29
0.32
0.27
0.24
0.33
0.26
0.26
0.30
0.30
0.29
0.34
0.37
0.29
0.32
0.42

0.24
0.21
0.21
0.23
0.24
0.27
0.28
0.33
0.27
0.29
0.25
0.22
0.30
0.24
0.22
0.26
0.26
0.25
0.29
0.32
0.24
0.26
0.34

0.22
0.20
0.19
0.22
0.23
0.24
0.26
0.30
0.25
0.27
0.24
0.21
0.28
0.22
0.19
0.23
0.23
0.22
0.25
0.27
0.21
0.22
0.27

0.20
0.19
0.17
0.21
0.22
0.23
0.25
0.28
0.24
0.25
0.23
0.20
0.27
0.21
0.16
0.20
0.20
0.20
0.22
0.24
0.18
0.19
0.22
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Table8.5. Central model estimated numbers at age.
Age
Year 1 2 3 4 5 6 7 8 9 10 11 12
1986 1,643,810 1,025,090 711,915 423,772 431,667 256,994 140,957 73,089 41,547 28,504 14,104 64,809
1987 1,080,540 1,125,080 661,085 442,437 254,976 253,543 150,926 85,073 45,916 27,152 19,255 56,079
1988 1,345,530 741,802 738,775 427,667 281,363 159,466 158,099 95,768 55,561 30,901 18,755 54,204
1989 791,231 917,829 470,137 443,645 248,093 160,915 92,430 95,421 60,810 36,990 21,383 53,297
1990 3,263,030 543,396 602,413 302,478 277,548 150,916 97,263 56,966 60,734 39,992 25,014 52,643
1991 1,343,250 2,251,980 367,140 410,395 202,652 180,453 96,236 62,093 36,920 40,135 26,919 53,916
1992 1,727,310 917,234 1,436,530 222,579 237,468 113,225 100,395 55,135 37,237 23,176 26,183 55,566
1993 1,911,450 1,184,360 598,693 913,444 136,262 139,633 65,399 58,706 33,234 23,221 14,897 54,929
1994 4,256,500 1,307,420 761,997 367,847 528,838 74,425 74,546 35545 33,218 19,642 14,253 45,328
1995 2,255,050 2,922,730 859,451 490,210 226,965 312,198 43,244 43,973 21,652 20,951 12,770 40,570
1996 2,073,010 1,542,580 1,882,820 531,021 287,612 126,973 172,229 24,394 25,846 13,284 13,333 35,812
1997 5,462,580 1,424,270 1,018,660 1,227,960 335,704 175,177 76,090 104,363 15,184 16,577 8,749 33,728
1998 2,935,270 3,757,110 946,463 674,278 794,956 211,199 108,934 47,848 67,255 10,053 11,242 29,974
1999 1,859,080 2,012,990 2,453,730 601,080 409,143 457,945 118,532 61,714 27,936 40,642 6,264 26,899
2000 4,228,580 1,276,820 1,326,350 1,593,250 379,410 250,119 276,477 72,544 38,854 18,135 27,102 23,102
2001 3,097,040 2,893,780 824,949 829,973 956,839 217,731 141,859 161,237 44,449 25095 12,283 36,041
2002 2,255,480 2,120,760 1,877,250 520,664 499,990 541,215 119,363 78,897 93,657 27,187 16,118 33,416
2003 2,863,020 1,541,100 1,359,250 1,155,720 304,696 275,030 289,317 65,037 45120 56,624 17,308 33,936
2004 1,578,200 1,953,050 978,324 819,605 661,964 165,254 145,887 157,065 37,138 27,258 36,010 35,005
2005 1,987,010 1,067,800 1,181,380 528,573 401,575 296,964 72,070 66,628 78,086 20,162 15,971 45,486
2006 2,793,440 1,349,650 660,990 672,525 276,772 192,884 137,836 34,588 34,345 43,497 12,036 40,396
2007 1,267,980 1,900,090 843,058 385,271 370,887 146,332 101,808 75,896 20,298 21,487 28,758 37,492
2008 2,703,160 857,769 1,148,770 456,170 192,605 176,577 70,156 51,923 42,120 12,212 13,828 46,234
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Table8.6. Red tide moel estimates of numbers at age.
Age
Year 1 2 3 4 5 6 7 8 9 10 11 12
1986 1,648,830 1,028,000 714,451 425,470 433,605 258,463 141,946 73,692 41,933 28,796 14,257 65,576
1987 1,084,400 1,129,180 663,930 444,691 256,448 255,211 152,116 85,844 46,381 27,451 19,484 56,823
1988 1,351,260 744,821 742,407 430,106 283,254 160,691 159,464 96,720 56,176 31,275 18,998 55,007
1989 795,032 922,448 473,024 446,923 250,225 162,514 93,426 96,501 61,552 37,471 21,678 54,144
1990 3,280,240 546,282 606,306 304,905 280,286 152,688 98,568 57,775 61,616 40,599 25,410 53,587
1991 1,352,720 2,264,620 369,443 413,584 204,658 182,710 97,682 63,153 37,584 40,870 27,429 55,045
1992 1,744,710 924,428 1,447,850 224,654 240,261 114,910 102,194 56,253 38,0563 23,696 26,770 56,902
1993 1,938,720 1,197,050 604,512 923,060 138,037 141,973 66,759 60,123 34,111 23,867 15,315 56,516
1994 4,340,940 1,327,090 771,983 372,754 537,230 75,948 76,448 36,605 34,308 20,320 14,758 46,948
1995 2,318,430 2,982,580 874,162 498,264 231,134 319,353 44,489 45,476 22,480 21,804 13,307 42,298
1996 2,144,670 1,587,310 1,927,040 542,750 294,438 130,555 178,117 25,373 27,006 13,923 13,999 37,630
1997 5,670,580 1,474,550 1,050,870 1,262,340 345,389 180,966 79,074 109,130 15,964 17,497 9,258 35,748
1998 3,076,010 3,902,940 982,483 698,871 822,895 219,328 113,760 50,285 71,094 10,679 11,982 32,046
1999 1,993,530 2,111,560 2,558,870 628,553 428,834 481,391 125,345 65,664 29,889 43,689 6,759 29,149
2000 4,731,460 1,370,530 1,397,110 1,674,870 401,459 266,274 295,867 78,117 42,061 19,717 29,572 25,356
2001 3,692,280 3,242,640 891,200 885,068 1,023,760 235,720 154,987 177,025 48,993 27,718 13,580 39,948
2002 2,887,920 2,532,630 2,119,970 571,169 545,517 597,532 134,142 89,567 106,572 30,926 18,288 37,784
2003 3,926,180 1,978,050 1,642,700 1,337,220 346,301 314,498 337,191 77,148 53,807 67,243 20,414 39,503
2004 2,282,700 2,687,660 1,278,420 1,028,350 808,011 201,096 180,074 197,266 47,112 34,441 44918 42,531
2005 2,390,200 1,554,520 1,684,690 747,741 565,926 420,661 103,218 95,798 111,708 28,469 22,029 59,892
2006 3,092,830 1,451,190 692,146 703,485 292,307 206,455 149,623 37,840 37,349 46,539 12,582 39,356
2007 1,454,790 2,107,900 914,543 410,491 397,358 159,079 112,360 84,772 22,761 23,851 31,287 37,566
2008 3,148,830 987,145 1,293,540 510,600 214,393 199,295 80,452 60,106 48,942 14,136 15,741 48,893
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Table9.1. Nonred tide model lenchmarkestimates from deterministic projection runs.

Biomass units are pounds, gutted weight (MSY, SSB, Y, Y/R). Objective function represents the
estimated loglikelihood of the model fit. F Current is geometric mean F for 2200®%/. F

Rebuild rebuilds stock t8SBmax or to SSBoy by 2019. F at max Y/R used as proxy for F at MSY.

Base M Catchability
Quantities Central 0.19 0.11 2% Increase 2% Decrease
Objective function 4836.08 4851.21 4824.41 4797.35 4886.51
F 2008 0.92 0.75 1.27 1.18 0.81
FCurrent 0.52 0.45 0.59 0.57 0.46
SSB 2008 10,214,018 12,046,060 8,853,766 8,827,310 12,184,951
MSST 18,887,148 15,965,842 24,698,203 18,628,658 19,223,518
MSY 3,938,118 3,621,997 4,677,240 3,908,179 3,974,737
F at max. Y/R 0.21 0.25 0.17 0.22 0.21
Y/R maximum 1.88 1.19 3.19 1.89 1.87
S/R at Fmax 4.82 2.79 8.98 4.82 4.83
SPR at Fmax 0.39 0.38 0.39 0.39 0.39
SSB at Fmax 22,220,174 18,783,343 29,056,710 21,916,068 22,615,904
FO0.1 0.14 0.17 0.11 0.14 0.14
Y/R at FO.1 1.79 1.12 3.03 1.80 1.78
S/R at FO.1 6.39 3.72 11.83 6.38 6.39
SPR at FO.1 0.51 0.51 0.52 0.51 0.51
SSB at FO.1 29,418,929 25,050,469 38,272,033 29,017,467 29,958,400
F 20% SPR 0.41 0.45 0.34 0.42 0.41
Y/R at F20 1.63 1.07 2.72 1.65 161
S/R at F20 2.55 1.62 4.63 2.57 2.52
SSB at F20 11,756,967 10,910,039 14,976,643 11,704,630 11,829,477
F 30% SPR 0.28 0.33 0.23 0.29 0.28
Y/R at F30 1.83 1.16 3.09 1.84 1.82
S/R at F30 3.76 2.21 6.93 3.76 3.76
SSB at F30 17,343,350 14,884,027 22,422,117 17,111,181 17,635,308
F 40% SPR 0.20 0.24 0.17 0.21 0.20
Y/R at F40 1.88 1.18 3.19 1.89 1.87
S/IR at F40 5.02 2.94 9.23 5.01 5.01
SSB at F40 23,145,895 19,814,908 29,853,901 22,815,643 23,484,966
F 90% max Y/R 0.12 0.14 0.10 0.12 0.12
Y 90% max Y/R 3,540,272 3,254,927 4,206,950 3,507,467 3,567,587
Y/R 90% max Y/R 1.69 1.07 2.87 1.70 1.68
S/R 90% max Y/R 7.07 412 13.05 7.08 7.09
SSB 90% max Y/R 32,554,564 27,708,803 42,201,112 32,205,572 33,201,180
F75% of Fmax 0.16 0.19 0.13 0.16 0.16
Y 75% of Fmax 3,838,425 3,531,696 4,557,793 3,809,632 3,873,545
Y/R at 75% Fmax 1.84 1.16 3.11 1.85 1.82
S/R at 75% Fmax 5.92 3.43 10.98 5.91 5.93
SSB at 75% Fmax 27,274,272 23,098,275 35,534,994 26,898,384 27,770,973
Fcurrrent/Fmax 2.43 1.77 3.41 2.64 2.18
SSB2008/MSST 0.54 0.75 0.36 0.47 0.63
F Rebuild
to SSBmax 0.19 0.24 0.14 0.20 0.19
to SSBoy 0.14 0.18 0.09 0.14 0.14
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Table 9.2. Red tide model benchmark esties from deterministic projection runs. Biomass

units are pounds, gutted weight (MSY, SSB, Y, Y/R). Objective function represents the estimated
log-likelihood of the model fit. F Current is geometric mean F for 2Z00®/. F Rebuild rebuilds

stock to SSBmxaor to SSBoy by 2019. F at max Y/R used as proxy for F at MSY.

Red Tide + Base M Red Tide + Catchability
Quantities Red Tide 0.19 0.11 2% Increase 2% Decrease
Objective function 4825.05 4838.85 4814.09 4790.78 4868.10
F 2008 0.76 1.10 0.93 1.02 0.73
F Current 0.47 0.40 0.53 0.53 0.39
SSB 2008 11,536,792 13,670,867 10,083,945 9,576,882 14,643,105
MSST 20,453,753 11,847,226 38,045,641 20,413,838 20,496,291
MSY 4,254,988 2,646,473 7,260,970 4,282,546 4,217,664
F at max. Y/R 0.21 0.25 0.17 0.22 0.21
Y/R maximum 1.89 1.17 3.22 1.90 1.87
S/R at Fmax 4.84 2.80 8.99 4.83 4.85
SPR at Fmax 0.39 0.38 0.39 0.39 0.39
SSB at Fmax 24,063,239 13,937,913 44,759,577 24,016,280 24,113,284
FO0.1 0.14 0.16 0.11 0.14 0.14
Y/R at FO.1 1.79 1.11 3.05 1.80 1.77
S/R at FO.1 6.41 3.73 11.87 6.39 6.41
SPR at FO.1 0.51 0.51 0.52 0.51 0.51
SSB at F0.1 31,912,799 18,543,612 59,070,446 31,819,102 31,913,901
F 20% SPR 0.41 0.45 0.35 0.41 0.41
Y/R at F20 1.63 1.05 2.75 1.65 1.61
S/IR at F20 2.55 1.60 4.63 2.58 2.52
SSB at F20 12,688,068 7,958,204 23,038,971 12,815,142 12,520,605
F 30% SPR 0.28 0.33 0.24 0.29 0.28
Y/R at F30 1.83 1.14 3.12 1.85 1.82
S/R at F30 3.77 2.21 6.94 3.77 3.77
SSB aF30 18,756,072 10,998,158 34,511,828 18,743,175 18,749,899
F 40% SPR 0.20 0.23 0.17 0.20 0.20
Y/R at F40 1.88 1.17 3.22 1.90 1.87
S/IR at F40 5.02 2.94 9.24 5.02 5.01
SSB at F40 24,977,496 14,630,693 45,973,002 25,004,172 24,954,788
F90% max Y/R 0.12 0.14 0.10 0.12 0.11
Y 90% max Y/R 3,828,019 2,375,856 6,524,030 3,850,330 3,792,789
Y/R 90% max Y/R 1.70 1.05 2.89 1.71 1.68
S/R 90% max Y/R 7.07 4.13 13.08 7.07 7.08
SSB 90% max Y/R 35,184,679 20,561,548 65,085,098 35,175,200 35,252,141
F 75% of Fmax 0.16 0.19 0.13 0.16 0.16
Y 75% of Fmax 4,147,425 2,579,872 7,077,236 4,174,828 4,110,299
Y/R at 75% Fmax 1.84 1.14 3.14 1.85 1.82
S/R at 75% Fmax 5.93 3.44 10.99 5.92 5.95
SSB at 75% Fmax 29,520,121 17,142,553 54,685,010 29,459,494 29,588,465
Fcurrrent/Fmax 2.20 1.60 3.08 2.47 1.87
SSB2008/MSST 0.56 1.15 0.27 0.47 0.71
F Rebuild
to SSBmax 0.19 TBD TBD 0.20 TBD
to SSBoy 0.14 TBD TBD 0.14 TBD
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Table 9.3. Required SFA avi8RA evaluations for Gulf of Mexigagfor central and red tide
models. Biomass units are million pounds, gutted we{§sB, MSST, MSY, OY, OFL, ABC
*The red tide increasing catchability model was recommended by the SSC. The SSC did not
accept the 20112014 OFL, ABC and OY values and asked that they be reevaluated when the
2009 landings are available. In the event that the reevaluation is not completed before the

rebuilding plan is submitted, the SSC recommended that the ABCs fo2204be used

pending the reevaluation.

*Red Tide
Red
Criteria Definition Central Tide w/ +2% q
Mortality Rate Criteria
FMSY or proxy FMAX 0.21 0.21 0.22
MFMT Fuax 0.21 0.21 0.22
Foy 75% OF \iax 0.16 0.16 0.16
FecUrRRENT Geometric mean 2002007 0.52 0.47 0.53
FeurreNMFMT Geometric mean 2002007 2.43 2.20 2.47
Base M 0.15 0.15 0.15
Biomass Criteria
SSRax Equilibrium SSB @k« 22.22 24.06 24.02
MSST (1-M)*SSRiaxM=0.15 18.89 20.45 20.41
SSBURRENT SSByos 10.21 11.54 9.58
SSURRENMSST SSByos 0.54 0.56 0.47
Equilibrium MSY Equilibrium Yield @yky 3.94 4.25 4.28
Equilibrium OY Equilibrium Yield @dy 3.84 4.15 4.17
OFL Annual Yield @ MFMT
SEDAR 10 OFL 2009 4.25 4.25 4.25
Update OFL 2010 0.94 1.29 0.88
Update OFL 2011 1.28 1.65 1.27
Update OFL 2012 1.74 2.13 1.80
Update OFL 2013 2.20 2.58 231
Update OFL 2014 2.60 2.96 2.77
Annual OY (ACT) Annual Yield @dy
SEDAR 10 OY 2009 3.38 3.38 3.38
Update OY 2010 0.72 0.98 0.67
Update OY 2011 1.02 131 1.01
UpdateOY 2012 1.44 1.76 1.48
Update OY 2013 1.87 2.19 1.97
Update OY 2014 2.26 2.58 241
2010 Yield @ 65% MFMT 0.63 0.87 0.59
Alternative ACT: 2010 Yield @ 75% MFMT 0.72 0.98 0.67
2010 Yield @ 85% MFMT 0.80 1.11 0.78
Generation Time n/a n/a n/a
Rebuld Time (if Bygos<MSST)
Tmin @ F=0 5yrs 5yrs 5yrs
Midpoint mid of Tmin, Tmax 7.5yrs 7.5yrs 7.5yrs
Tmax if Tmin>10y, Tmin + 1 Gen 10 yrs 10 yrs 10 yrs
ABC Recommended by SSC
2010 Yield @Hzpuilg n/a n/a 0.82
2011 Yield @Hzpuilg n/a n/a 1.20
2012 Yield @&puilg n/a n/a 1.71
2013 Yield @d&puilg n/a n/a 2.23
2014 Yield @ dzpuilg n/a n/a 2.68
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Tablel0.1. Projected yields for Gulf of Mexigagfrom central red tide,and red tideincreasing catchabilitynodels urer six fixed
F management scenarios. Units for yield are million pounds gutted weight.

Projection
Scenario Year

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Central

Fcurrent 534 338 206 225 252 272 286 294 298 3.00 301 3.02
Fmax 534 338 094 128 174 220 260 291 313 328 340 349
90%Fmax 534 338 054 078 114 152 188 217 240 258 271 282
75%Fmax 534 338 072 102 144 187 226 258 282 299 313 3.23

FrebuildSSBoy 534 338 063 091 130 171 209 241 264 282 296 3.06
FrebuildSSBmax 5.34 3.38 085 1.17 1.62 207 247 278 301 318 330 3.40

Red Tide
Fcurrent 534 338 258 275 3.00 318 330 337 341 343 344 345
Fmax 534 338 129 165 213 258 296 325 346 361 3.72 3.81
90%Fmax 534 338 074 101 139 178 214 244 267 284 298 3.09
75%Fmax 534 338 098 131 176 219 258 289 312 330 343 353

FrebuildSSBoy 534 338 0.87 118 160 202 240 271 294 312 325 3.36
FrebuildSSBmax 5.34 338 1.16 152 198 243 28 312 335 351 363 3.73
Red Tide w/ Increasing Catchability

Fcurrent 530 338 194 225 260 286 3.04 314 320 323 324 325
Fmax 530 338 088 127 180 231 277 311 336 355 368 3.78
90%Fmax 530 338 050 0.78 117 159 199 233 258 278 293 3.05
75%Fmax 530 338 067 101 148 197 241 276 3.03 323 338 349

FrebuildSSBoy 530 338 059 090 133 179 222 256 283 3.03 3.18 3.30
FrebuildSSBmax 5.30 3.38 082 120 171 223 268 3.03 329 348 361 3.72
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Table 10.2. Estiated probability of overfishing given ten fixed landmganagement scenarios
for the central, 0.19 base M, 0.11 base M, increasing catchalaititytlecreasing catchability
models. Landings include the kept catch only, and are reported in million ppgutied
weight.

Fixed NonRed Tide Models
0.11 Base 0.19 Base Decreasing Increasing
Landings Central M M q q
2009
3.38 mp 1.00 1.00 1.00 1.00 1.00
2010
0.5mp 0.00 0.38 0.00 0.00 0.25
1.0 mp 0.52 0.88 0.01 0.03 0.79
1.5mp 0.86 0.98 0.45 0.59 0.93
2.0mp 0.97 1.00 0.79 0.88 0.99
2.5mp 0.99 1.00 0.93 0.98 1.00
3.0mp 1.00 1.00 0.98 1.00 1.00
3.5mp 1.00 1.00 0.99 1.00 1.00
4.0 mp 1.00 1.00 1.00 1.00 1.00
4.5 mp 1.00 1.00 1.00 1.00 1.00
5.0 mp 1.00 1.00 1.00 1.00 1.00
2011
0.5mp 0.00 0.07 0.00 0.00 0.04
1.0mp 0.21 0.64 0.00 0.01 0.51
1.5mp 0.64 0.89 0.20 0.32 0.81
2.0mp 0.86 0.98 0.57 0.68 0.93
2.5mp 0.96 1.00 0.80 0.88 0.98
3.0mp 0.99 1.00 0.92 0.97 1.00
3.5mp 1.00 1.00 0.97 0.99 1.00
4.0 mp 1.00 1.00 0.99 1.00 1.00
45 mp 1.00 1.00 1.00 1.00 1.00
5.0 mp 1.00 1.00 1.00 1.00 1.00
2012
0.5mp 0.00 0.00 0.00 0.00 0.00
1.0 mp 0.04 0.34 0.00 0.00 0.26
1.5mp 0.39 0.73 0.07 0.11 0.62
2.0mp 0.71 0.91 0.38 0.47 0.85
2.5mp 0.89 0.98 0.64 0.74 0.95
3.0mp 0.97 1.00 084 0.91 0.99
3.5mp 0.99 1.00 0.94 0.98 1.00
4.0 mp 1.00 1.00 0.98 1.00 1.00
4.5 mp 1.00 1.00 1.00 1.00 1.00
5.0 mp 1.00 1.00 1.00 1.00 1.00
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Table 10.2.Continued.

0.5mp
1.0 mp
1.5mp
2.0 mp
2.5 mp
3.0mp
3.5mp
4.0 mp
4.5 mp
5.0 mp

0.5mp
1.0 mp
1.5mp
2.0mp
2.5mp
3.0 mp
3.5mp
4.0 mp
4.5 mp
5.0 mp

0.00
0.01
0.22
0.57
0.82
0.93
0.99
1.00
1.00
1.00

0.00
0.00
0.09
0.45
0.75
0.91
0.97
1.00
1.00
1.00

0.00
0.13
0.55
0.83
0.95
0.99
1.00
1.00
1.00
1.00

0.00
0.03
0.38
0.74
0.90
0.97
1.00
1.00
1.00
1.00

2013
0.00
0.00
0.03
0.25
0.55
0.78
0.91
0.97
1.00
1.00

2014
0.00
0.00
0.00
0.12
0.46
0.73
0.89
0.96
1.00
1.00

0.00
0.00
0.04
0.32
0.63
0.85
0.95
0.99
1.00
1.00

0.00
0.00
0.01
0.18
0.53
0.79
0.93
0.98
1.00
1.00

0.00
0.09
0.46
0.76
0.90
0.97
1.00
1.00
1.00
1.00

0.00
0.03
0.33
0.67
0.87
0.95
0.99
1.00
1.00
1.00
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Table 10.3. Estimated probability of overfishing given ten fixed landings management scenarios
for the red tide, red tide 0.19 base M, red tide 0.11 base M, reditideeasing catchability, and

red tide decreasing catchability models. Landings include the kept catch only, and are reported
in million pounds, gutted weight.

Fixed Red Tide Models
Red 0.11 Base 0.19 Base Decreasing Increasing
Landings Tide M M q q
2009
3.38mp 1.00 1.00 1.00 1.00 1.00
0.5mp 0.00 0.01 0.00 0.00 0.03
1.0 mp 0.12 0.66 0.00 0.00 0.59
1.5 mp 0.61 0.93 0.05 0.04 0.89
2.0 mp 0.88 0.99 0.43 0.45 0.97
2.5mp 0.98 1.00 0.73 0.76 1.00
3.0mp 1.00 1.00 0.90 0.94 1.00
3.5mp 1.00 1.00 0.98 0.99 1.00
4.0 mp 1.00 1.00 0.99 1.00 1.00
4.5 mp 1.00 1.00 1.00 1.00 1.00
5.0 mp 1.00 1.00 1.00 1.00 1.00
2011
0.5mp 0.00 0.00 0.00 0.00 0.00
1.0 mp 0.03 0.33 0.00 0.00 0.29
1.5 mp 0.33 0.71 0.03 0.02 0.66
2.0 mp 0.67 0.91 0.24 0.25 0.87
2.5mp 0.87 0.99 0.52 0.55 0.97
3.0mp 0.97 1.00 0.74 0.78 0.99
3.5mp 0.99 1.00 0.89 0.92 1.00
4.0 mp 1.00 1.00 0.97 0.98 1.00
45 mp 1.00 1.00 0.99 1.00 1.00
5.0 mp 1.00 1.00 1.00 1.00 1.00
2012
0.5mp 0.00 0.00 0.00 0.00 0.00
1.0 mp 0.01 0.10 0.00 0.00 0.08
1.5 mp 0.14 0.46 0.01 0.01 0.41
2.0 mp 0.43 0.77 0.10 0.13 0.71
2.5mp 0.72 0.92 0.35 0.34 0.89
3.0mp 0.89 0.99 0.60 0.61 0.97
3.5mp 0.97 1.00 0.80 0.81 0.99
4.0 mp 0.99 1.00 0.92 0.95 1.00
4.5 mp 1.00 1.00 0.98 0.99 1.00
5.0 mp 1.00 1.00 1.00 1.00 1.00
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Table 103. Gontinued.

0.5mp
1.0 mp
1.5mp
2.0mp
2.5mp
3.0mp
3.5mp
4.0 mp
4.5 mp
5.0 mp

0.5 mp
1.0 mp
1.5mp
2.0 mp
2.5mp
3.0 mp
3.5mp
4.0 mp
4.5 mp
5.0 mp

0.00
0.00
0.04
0.30
0.57
0.80
0.93
0.99
1.00
1.00

0.00
0.00
0.01
0.16
0.46
0.73
0.90
0.97
1.00
1.00

0.00
0.02
0.28
0.60
0.83
0.95
0.99
1.00
1.00
1.00

0.00
0.00
0.13
0.45
0.75
0.91
0.99
1.00
1.00
1.00

2013
0.00
0.00
0.00
0.05
0.27
0.50
0.73
0.88
0.96
0.99

2014
0.00
0.00
0.00
0.02
0.17
0.44
0.68
0.85
0.95
0.99

0.00
0.00
0.00
0.06
0.25
0.5
0.73
0.88
0.97
0.99

0.00
0.00
0.00
0.03
0.15
0.40
0.65
0.83
0.95
0.99

0.00
0.02
0.27
0.58
0.81
0.93
0.99
1.00
1.00
1.00

0.00
0.00
0.13
0.46
0.74
0.90
0.97
1.00
1.00
1.00
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14 Figures

Figure 5.1. Ratios ofsh released alive (B2) to total catch (A+B1+B2) for gag from all sources for
FL panhandle + AL.
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Figure 5.2. Ratios of fish released alive (B2) to total catch (A+B1+B2) for gag from all sources for
FL peninsula.
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Figure6.1. Standardized indicesf abundance for headboat (HB), MRFSS, handline (HL),
longline (LL), SEAMAP video, and SEAMAP cbefigrvideo (CB).
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Figure8.1. Central model fits to indices of abundance:-8gé&ge0CPUE), SEAMAP coiymdly
video (CopperBCPUHER901999 handlie (HandlineCPUEZ2), 262008 handline
(HandlineCPUE3), 1986889 headboat (HeadboatCPUE1), 19909 headboat
(HeadboatCPUEZ2), 20@008 headboat (HeadboatCPUE3), 19999 longline
(LonglineCPUEZ2), 20@008 longline (LonglineCPUE3), MRFSS (MRFSSCRIEEARAP
video (VideoCPUE)efhandpanels depict observed (blue points) and predicted (red line)
CPUE. Righéndpanels depict normalized residudldue bars)
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Figure8.1. Continued.
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Figure8.2. Central model fits to catch at age: 19B2B9handline (HandlinelCAA), 199999
handline (Handline2CAA), 20Q008 handline (Handline3CAA), 198889 headboat
(Headboat1lCAA), 1991999 headboat (Headboat2CAA), 2a81D8 headboat

(Headboat3CAA), 198189 longline (LonglinelCAA), 198809 longline (@ngline2CAA),

20002008 longline (Longline3CAA), MRFSS (MRFSSCAA), and other commercial (OthersCAA).
Lefthand panels depict predicted catch at age. Righthand panels depict positive (red circle) and
negative [ight blue circle) residuals.
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Figure 8.2.Continued
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