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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. SEDAR seeks
improvements in the scientific quality of stock assessments and the relevance of information
available to address fishery management issues. SEDAR emphasizes constituent and stakehol der
participation in assessment devel opment, 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 Regiona 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 is 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
workshop, during which assessment models are devel oped 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 al 3 workshops and al
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 organi zations,
Council members, Council advisors, and the fishing industry with agoal 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 achair, 3 reviewers appointed by the
Center for Independent Experts (CIE), and one reviewer appointed by each council having
jurisdiction over the stocks assessed. The Review Workshop Chair is appointed by the SEFSC
director and is usually selected from aNOAA Fisheries regional science center. Participating
councils may appoint representatives of their SSC, Advisory, and other panels as observers.
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2. MANAGEMENT OVERVIEW

2.1 FISHERY MANAGEMENT PLAN AND AMENDMENTS

The following summary describes only those management actions that likely affect red grouper
fisheries and harvest

Original Fishery Management Plan

The Fishery Management Plan (FMP), Regulatory Impact Review, and Final Environmental
Impact Statement for the Snapper-Grouper Fishery of the South Atlantic Region, approved in 1983 and
implemented in August of 1983, establishes a management regime for the fishery for snappers, groupers
and related demersal species of the Continental Shelf of the southeastern United States in the fishery
conservation zone (FCZ) under the area of authority of the South Atlantic Fishery Management Council
and the territorial seas of the states, extending from the North Carolina/Virginia border through the
Atlantic side of the Florida Keysto 83° W longitude. In the case of the sea basses, the management
regime applies only to south of Cape Hatteras, North Carolina. Regulations apply only to Federa
waters.

****Measures in the original FMP that would have affected red grouper included the 4" trawl mesh size
regulationand al12in TL size limit.x***

SAFMC FMP Amendments affecting red grouper

Description of Action FMP/Amendment Effective Date
Prohibit trawls Amendment 1 1/12/89
(SAFMC 1988)

Prohibit fish traps, entanglement nets & longlines
within 50 fathoms; Aggregate bag limit of 5
groupers per person per day excluding Nassau
and goliath grouper’; Red grouper 20" TL
commercia and recreational minimum size limit

Amendment 4

(SAFMC 1991) 1/1/92
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Oculina Experimental Closed Area

Amendment 6

6/27/94

(SAFMC 1993)
Limited entry program: transferable permits and
225-1b non-transferable permits

Amendment 8

(SAFMC 1997) 12/98
Within the 5 fish aggregate grouper bag limit, no
more than 2 fish may be gag or black grouper
(individually or in combination); Vessels with Amendment 9 2/24/99
longlines may only possess deepwater species (SAFMC 19983)
MSY proxy for red grouper is 30% static SPR; Amendment 11 12/2/99
QY proxy is 45% static SPR

(SAFMC 1998b)
Establish eight deepwater Type Il marine Amendment 14
protected areas to protect a portion of the
population and habitat of long-lived deepwater (SAFMC 2007) 2/12/09
Snapper grouper species
Reduce the 5 aggregate grouper bag limit to 3; Amendment 16 IN NOAA
Reduce the 2 gag/black bag (individually or in REVIEW -
combination) bag limit from 2 to 1; when gag (SAFMC 2008) REGULATIONS
guota met, prohibit harvest of, possession, and NOT

retention of shallow water groupers (which
includes red grouper)

ESTSABLISHED

2.2. Control Date Notices

Notice of Control Date 07/30/91 56 FR 36052:;

-Anyone entering federal snapper grouper fishery (other than for wreckfish) in the EEZ off S.
Atlantic states after 07/30/91 was not assured of future access if limited entry program

devel oped.

Notice of Control Date 10/14/05 70 FR 60058:

-The Council is considering management measures to further limit participation or effort in the
commercial fishery for snapper grouper species (excluding Wreckfish).
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Notice of Control Date 3/8/07 72 FR 60794:

-The Council may consider measures to limit participation in the snapper grouper for-hire fishery

2.3. Management Program Specifications

Table 2.3.1. General Management Information

Species Red Grouper (Epinephelus morio)

Management Unit Southeastern US

All waters within South Atlantic Fishery
Management Council Boundaries

Management Unit Definition

South Atlantic Fishery Management Council
Jack McGovern/Rick DeVictor

Management Entity

Management Contacts

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

Table 2.3.2. Specific Management Criteria

Criteria Current Proposed
Definition Value Definition Vaue
MSST MSST =[(1-M) | Unknown MSST =[(1- SEDAR 19
or 0.5 M) or 0.5
whichever is whichever is
greater]* Busy greater]*B
MSY
MFMT Fusy 0.28" Fusy SEDAR 19
MSY Yield at Fysy Not Specified Yield at Fysy SEDAR 19
Fusy Faosser 0.28" Fuax SEDAR 19
0) Yield at Foy Not Specified Yield at Foy SEDAR 19
Foy Fusosser Not specified” Foy = SEDAR 19
65%,75%,
85% Fysy
M n/a 0.20" M SEDAR 19
Potts and Brennan (2001)
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NOTE: “Proposed” columns are for indicating any definitions that may exist in FMPs or amendments that are
currently under development and should therefore be evaluated in the current assessment. “Current” is those
definitions in place now. Please clarify whether landings parameters are ‘landings’ or ‘catch’ (Landings + Discard).
If ‘landings’, please indicate how discards are addressed.

Table 2.3.3. Stock Rebuilding Information

The current stock biomass status is unknown; no rebuilding plan required.

Table 2.3.4. 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 Vaue

First Y ear of Management 2011

Projection Criteriaduring interim years should be | Fixed Exploitation; Modified
based on (e.g., exploitation or harvest) Exploitation; Fixed Harvest*

Projection criteriavalues for interim years should | Average of previous 3 years
be determined from (e.g., terminal year, avg of X
years)

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

First year of Management: Earliest year in which management changes resulting from this
assessment are expected to become effective

interim years:. those between the terminal assessment year and the first year that any management
could redlistically become effective.

Projection Criteria: The parameter which should be used to determine population removals,
typically either an exploitation rate or an average landings value or a
pre-specified landings target.
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Table 2.3.5. Quota Calculation Details
If the stock is managed by quota, please provide the following information

Thereis currently not a quota specified for this stock.

2.4. Federal Management and Regulatory Timeline

The following tables provide atimeline of federal management actions by fishery.
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Table 2.4.1. Federal Annual Commercial Red Grouper Regulatory Summary

Y ear Fishing Y ear Size Limit
1983 Calendar Y ear 12inTL
1984 Calendar Year 12inTL
1985 Calendar Year 12inTL
1986 Calendar Year 12inTL
1987 Calendar Y ear 12inTL
1988 Calendar Y ear 12inTL
1989 Calendar Year 12inTL
1990 Calendar Year 12inTL
1991 Calendar Year 12inTL
1992 Calendar Y ear 20inFL
1993 Calendar Y ear 20in FL
1994 Calendar Y ear 20inFL
1995 Calendar Year 20in FL
1996 Calendar Year 20inFL
1997 Calendar Year 20inFL
1998 Calendar Y ear 20inFL
1999 Calendar Y ear 20inFL
2000 Calendar Year 20inFL
2001 Calendar Year 20in FL
2002 Calendar Year 20in FL
2003 Calendar Y ear 20in FL
2004 Calendar Y ear 20in FL
2005 Calendar Y ear 20inFL
2006 Calendar Year 20in FL
2007 Calendar Year 20in FL
2008 Calendar Y ear 20inFL
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Table 2.4.2. Federal Annual Recreational Red Grouper Regulatory Summary

Year Size Limit Bag Limit
1983 12inTL -
1984 12inTL =
1985 12inTL =
1986 12inTL -
1987 12inTL -
1988 12inTL -
1989 12inTL -
1990° 12inTL -
1991 12inTL -
1992 20in TL 5 grouper aggregate” person/day
1993 20inTL "
1994 20inTL "
1995 20inTL "

1996 20inTL "
1997 20inTL "
1998 20inTL "
20inTL Within the aggregate, not more than 2 fish may be gag or

1999 black (individually or in combination)
2000 20inTL "
2001 20inTL "
2002 20inTL "
2003 20inTL "
2004 20inTL "
2005 20inTL "

2006 20inTL "
2007 20inTL "
2008 20in TL

1The following species are included in the grouper aggregate: snowy grouper, gag, black grouper, golden tilefish,
misty grouper, red grouper, scamp, tiger grouper, yellowedge grouper, yellowfin grouper, yellowmouth grouper,
blueline tilefish, sand tilefish, coney, graysby, red hind, and rock hind.



2.5. State Management and Regulatory Timeline

The following tables provide atimeline of state management actions by fishery.

Table 2.5.1. Annual Commercial Red Grouper Regulatory Summary - Florida

Minimum Size Limit

Fishing Year State Waters Possession Limit
Year Atlantic Gulf Atlantic Gulf Atlantic Gulf
No more than 10% of individuals may | No more than 10% of individuals may
be undersize (FL Statutes Chapter be undersize (FL Statutes Chapter
1983 Calendar Year | Caendar year 12 in FL® 12 in FL® 370.11, effective ~7/1/1977) 370.11, effective effective ~7/1/1977)
1984 " " 12 in FL? 12 in FL? " "
1985 " " 18 in FL 18 in FL (effective 7/29/1985) (effective 7/29/1985)
1986 " " 18 in FL 18in FL " "
Use of longline gear for reef fish in
state waters by commercial fishermen
prohibited; bycatch allowance of 5% is
permitted harvesters of other species Use of longline gear for reef fish in
using this gear; use of stab nets (or sink | state waters by commercial fishermen
nets) to take snapper or grouper is prohibited; bycatch allowance of 5%
prohibited in Atlantic waters of is permitted harvesters of other
Monroe County; 5% of snapper and species using this gear; 5% of snapper
grouper in possession of harvester may | and grouper in possession of harvester
be smaller than the minimum size may be smaller than the minimum
limit; must be landed in whole size limit; must be landed in whole
condition (head and tail intact) condition (head and tail intact)
1987 " " 18 in FL 18 in FL (effective 12/11/1986) (effective 12/11/1986)
1988 " " 18 in FL 18 in FL ! "
1989 " " 18 in FL 18 in FL " "
Minimum size 20 in TL; All snapper Minimum size 20 in TL; All snapper
1990 " " 20in TLP 20in TLP and grouper designated as “restricted | and grouper designated as “restricted
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species”; Allowable gear for snappers
and groupers are hook and line, black
sea bass traps, spears, gigs, or lance
(except powerheads, bangsticks, or
explosive devices); all commercial
harvest of any species of snapper,
grouper, and sea bass is prohibited in
state waters whenever harvest of that
species is prohibited in adjacent
federal waters; snapper and grouper
must be landed in whole condition

species”; Allowable gear for snappers
and groupers are hook and line, black
sea bass traps, spears, gigs, or lance
(except powerheads, bangsticks, or
explosive devices); all commercial
harvest of any species of snapper,
grouper, and sea bass is prohibited in
state waters whenever harvest of that
species is prohibited in adjacent
federal waters; snapper and grouper
must be landed in whole condition

(2/2/1990) (2/1/1990)
1991 " " 20in TL 20in TL " "
" Requires that a harvester have the
appropriate federal permit in order to
exceed snapper/grouper bag limits
and to purchase or sell
snapper/grouper on the state’s Gulf
1992 " 20in TL 20in TL " Coast (12/31/1992)
Use of longline gear in state waters Use of longline gear in state waters
prohibited (1/1/1993); allows persons prohibited (1/1/1993); allows persons
who possess either a Gulf of Mexico or | who possess either a Gulf of Mexico or
South Atlantic federal reef fish permit | South Atlantic federal reef fish permit
to commercially harvest snappers and | to commercially harvest snappers and
grouper (except red snapper) in all grouper (except red snapper) in all
state waters until July 1, 1995. state waters until July 1, 1995.
1993 " " 20in TL 20in TL (10/18/1993) (10/18/1993)--
Rule language modified to provide the | Rule language modified to provide the
same state and federal definitions of same state and federal definitions of
Gulf of Mexico and Atlantic Ocean Gulf of Mexico and Atlantic Ocean
1994 " " 20in TL 20in TL regions (3/1/1994) regions (3/1/1994)
Continues the allowance of persons to | Continues the allowance of persons to
possess either the proper South possess either the proper South
Atlantic or Gulf permit to harvest reef | Atlantic or Gulf permit to harvest reef
1995 " " 20in TL 20in TL fish for commercial purposes through | fish for commercial purposes through
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12/31/1995. (7/1/1995)

12/31/1995. (7/1/1995)

1996

20in TL

20in TL

Continues the allowance of persons to
possess either the proper South
Atlantic or Gulf permit to harvest reef
fish for commercial purposes through
12/31/1996. (1/1/1996)

Continues the allowance of persons to
possess either the proper South
Atlantic or Gulf permit to harvest reef
fish for commercial purposes through
12/31/1996. (1/1/1996)

1997

20in TL

20in TL

Continues the allowance of persons to
possess either the proper South
Atlantic or Gulf permit to harvest reef
fish for commercial purposes through
12/31/1997. (11/271996)

Continues the allowance of persons to
possess either the proper South
Atlantic or Gulf permit to harvest reef
fish for commercial purposes through
12/31/1997. (11/271996)

1998

20in TL

20in TL

1999

20in TL

20in TL

No black grouper and gag harvest or
possession greater than the bag limit (2
fish daily within the 5 fish daily
aggregate limit for all groupers
including speckled hind and warsaw)
(12/31/1998); 2-fish daily recreational
bag limit for black grouper and gag,
prohibits the harvest, possession, or
landing of black grouper and gag in
excess of the recreational bag limit and
the purchase, sale, or exchange of black
grouper and gag during March and
April (3/1/1999)

In Monroe County state waters, 2-fish
daily recreational bag limit for black
grouper and gag within the 5 fish
daily aggregate limit for all groupers
including speckled hind and warsaw),
prohibits the harvest, possession, or
landing of black grouper and gag in
excess of the recreational bag limit
and the purchase, sale, or exchange of
black grouper and gag during March
and April (3/1/1999)

2000

20in TL

20in TL

Eliminates the 5-day commercial
season closure extension in the reef fish
rule, restores documentation
requirement for reef fish species
possessed during a closure period
(Chapter 68B-14, F.A.C.) (1/1/2000)

Eliminates the 5-day commercial
season closure extension in the reef
fish rule, restores documentation
requirement for reef fish species
possessed during a closure period
(Chapter 68B-14, F.A.C.) (1/1/2000)

2001

20in TL

20in TL

Feb. 15-Mar 15 closed season for the
commercial harvest of Gulf gag,
black, and red grouper (1/1/2001)
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2002

20in TL

20in TL

2003

20in TL

20in TL

Imported reef fishes must comply with
Florida’s legal minimum size limits,
includes minimum size limits for 19

reef fish species (1/1/2003)

Imported reef fishes must comply
with Florida’s legal minimum size
limits, includes minimum size limits

for 19 reef fish species (1/1/2003)

2004

20in TL

20in TL

2005

20in TL

20in TL

2-fish daily recreational bag limit for
red grouper (1/3/2005); grouper
(includes all grouper species listed in
Chap. 68B-14.001(2)(b), F.A.C.,
except bank sea bass and black sea
bass) vessel trip limit for commercial
harvesters in state waters of 10,000
pounds until the National Marine
Fisheries Service reduces the vessel
trip limit in adjacent federal waters.
The grouper vessel trip limit shall be
restored in state waters to 10,000
pounds on January 1 of the following
year (5/20/2005).

2006

20in TL

20in TL

Specifies total length (TL)
measurement means the straight line
distance from the most forward point
of the head with the mouth closed, to
the farthest tip of the tail with the tail
compressed or squeezed, while the fish

is lying on its side (7/1/2006)

1-fish daily recreational bag limit for
red grouper (1/1/2006); specifies total
length (TL) measurement means the
straight line distance from the most
forward point of the head with the
mouth closed, to the farthest tip of the
tail with the tail compressed or
squeezed, while the fish is lying on its
side (7/1/2006).

2007

20in TL

20in TL

Commercial trip limits in the Atlantic
are set to the same trip limits in federal
waters; Commercial fishermen
prohibited from harvesting or
possessing the recreational bag limit of
reef fish species on commercial trips

Commercial fishermen prohibited

from harvesting or possessing the

recreational bag limit of reef fish
species on commercial trips (7/1/2007)
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(7/1/2007)

2008 "

20in TL

20in TL

Requires all commercial fishermen
fishing for Gulf reef fish species to use
circle hooks, dehooking devices, and
venting tools beginning 6/1/2008.
(4/1/2008)

2009 "

20in TL

20in TL

®Measurement specified as “from the tip of the nose to the rear center edge of the tail (i.e., a fork length).”

PMeasurement is a total length.
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Table 2.5.2. Annual Recreational Red Grouper Regulatory Summary - Florida

Fishing Y ear Size Limit Bag Limit
Year | Atlantic| Gulf Atlantic Gulf Atlantic Gulf
Cdendar | Caendar No more than 10% of individuals may be No more than 10% of individuals may be
1983" Year Year 12inFL? | 12in FL? undersize (effective ~7/1/1977) undersize (effective ~7/1/1977)
No more than 10% of individuals may be No more than 10% of individuals may be
1984! " " 12in FL 12in FL undersize undersize
1985° " " 18inFL | 18inFL (effective 7/29/1985) (effective 7/29/1985)
Grouper aggregate bag limit of 5 per Grouper aggregate bag limit of 5 per
recreational angler daily, with off-the-water recreational angler daily, with off-the-water
possession limit of 10 per recreational angler, possession limit of 10 per recreational angler,
for any combination of groupers, excluding for any combination of groupers, excluding
rock hind and red hind, 5% of grouper in rock hind and red hind, 5% of grouper in
possession may be smaller than minimum size possession may be smaller than minimum size
1986 " " 18inFL | 18inFL limit (12/11/1986) limit (12/11/1986)
1987 " " 18inFL | 18inFL " "
1988 " " 18inFL | 18inFL " "
1989 " " 18inFL | 18inFL " "
Allowable gear: hook and line, spear, gig, or
Allowable gear: hook and line, spear, gig, or lance (except powerheads, bangsticks, or
lance (except powerheads, bangsticks, or explosive devices), grouper must be landed in
explosive devices), grouper must be landed in whole condition (2/1/1990)
1990° " " 20in TL® | 20in TL" whole condition (2/1/1990) (Federal: 5 grouper aggregate’/person/day)
1991 " " 20inTL | 20inTL " "
1992 " " 20inTL | 20inTL (Federal: 5 grouper aggregate®person/day) "
1993 " " 20inTL | 20inTL " "
Allows a two-day possession limit for reef fish Allows a two-day possession limit for reef fish
statewide for persons aboard charter and head | statewide for persons aboard charter and head
boats on trips exceeding 24 hours provided boats on trips exceeding 24 hours provided that
that the vessel is equipped with a permanent the vessel is equipped with a permanent berth
berth for each passenger aboard, and each for each passenger aboard, and each passenger
passenger has a receipt verifying the trip has a receipt verifying the trip length. Modifies
1994 " " 20inTL | 20inTL | length. Modifies rule language to provide the rule language to provide the same state and
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same state and federal definitions of Gulf of
Mexico and Atlantic Ocean regions (3/1/1994)

federal definitions of Gulf of Mexico and
Atlantic Ocean regions (3/1/1994)

1995 " " 20inTL | 20inTL " "
1996 " " 20inTL | 20inTL " "
1997 " " 20inTL | 20inTL " "
1998 " " 20inTL | 20inTL " "
Harvest and possession prohibited in excess of
the bag limit, and purchase and sale of black
Black grouper and gag management modified grouper and gag during March and April
in Atlantic Ocean state waters to a 2 fish daily | (12/31/1998); Monroe County state waters: a 2
recreational bag limit (within the federal 5 fish fish daily recreational bag limit (within the 5
daily aggregate limit for all groupers including fish daily aggregate limit for all groupers
speckled hind and warsaw), harvest and including speckled hind and warsaw) for black
possession prohibited in excess of the bag limit, and gag grouper. Harvest, possession, or
and purchase and sale of black grouper and landing of black grouper and gag in excess of
gag during March and April (12/31/1998) the recreational bag limit and the purchase,
[Federal: Within the aggregate, not more than sale, or exchange of black grouper and gag
2 fish may be gag or black (individually or in during March and April are prohibited
1999 " " 20inTL | 20inTL combination)] (3/1/1999)
2000 " " 20inTL | 20inTL " "
2001 " " 20inTL | 20inTL " "
2002 " " 20inTL | 20inTL " "
2003 " " 20inTL | 20inTL " "
2004 " " 20inTL | 20inTL " "
2-fish daily recreational bag limit for red
grouper (1/3/2005)
[Federal: Published 7/05-Limited aggregate
grouper bag limit from 5 to 3 grouper per day
2005 " " 20inTL | 20inTL " but, was overturned by 12/05]
Specifies total length (TL) measurement means 1-fish daily recreational bag limit for red
the straight line distance from the most grouper (1/1/2006); Specifies total length (TL)
forward point of the head with the mouth measurement means the straight line distance
2006 " " 20inTL | 20inTL closed, to the farthest tip of the tail with the from the most forward point of the head with
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tail compressed or squeezed, while the fish is
lying on its side (7/1/2006)

the mouth closed, to the farthest tip of the tail
with the tail compressed or squeezed, while the
fish is lying on its side (7/1/2006).
[Federal: 5 grouper aggregate?/person/day]

Commercial fishermen prohibited from
harvesting or possessing the recreational bag
limit of reef fish species on commercial trips

Zero bag limit for Gulf gag, red and black
grouper for captains and crew on for-hire
vessels, commercial fishermen prohibited from
harvesting or possessing the recreational bag
limit of reef fish species on commercial trips

2007 20inTL | 20inTL (7/1/2007) (7/1/2007)

Requires all commercial and recreational
anglers fishing for any Gulf reef fish species to
use circle hooks, dehooking devices and venting

2008 20inTL | 20inTL tools beginning 6/1/2008 (4/1/2008)
2009 20inTL | 20inTL "

®Measurement specified as “from the tip of the nose to the rear center edge of the tail (i.e., a fork length).”

PMeasurement is a total length.

The following species are included in the South Atlantic grouper aggregate: snowy grouper, gag, black grouper, golden tilefish, misty grouper, red grouper,
scamp, tiger grouper, yellowedge grouper, yellowfin grouper, yellowmouth grouper, blueline tilefish, sand tilefish, coney, graysby, red hind, and rock hind.

*The following species are included in the Gulf of Mexico grouper aggregate. The shallow-water grouper are defined as the follows and includes species are
applied to the daily bag limits: black grouper, gag, red grouper (no more than 1 per person), yellowfin grouper, yellowmouth grouper, rock hind, red hind,
speckled hind (1 per vessel), and scamp. Deep-water grouper are defined as misty grouper, snowy grouper, yellowedge grouper, warsaw grouper (1 per vessel),

and scamp.

No other states provided state regulatory tables, as the state regulations did not differ significantly from the federal

regulations.
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3. ASSESSMENT HISTORY AND REVIEW

Red grouper have not been formally assessed prior to SEDAR-19. However, the stock has been
examined in atrends report using catch curve analysis and catch-per-unit-effort, with data
through 1999 (Potts and Brennan, 2001). That report examined severa constant, natural
mortality rates (M=0.15, 0.20, 0.25, and 0.30), but considered M=0.20 to be the base level. For
M=0.20, the most recent static SPR value was estimated at 16%. Possible proxies for Fysy were
estimated at Fagyspr=0.28 and F400,5pr=0.17, Whereas full F was estimated at F=0.56, which
indicated that overfishing was occurring.

References

Potts, JC and K Brennan. 2001. Trends in catch data and estimated static SPR values for fifteen
species of reef fish landed aong the southeastern United States. Report prepared for the SAFMC.
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4. REGIONAL MAPS
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Figure 4.1. South Atlantic Region including Council and EEZ Boundaries
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5. ASSESSMENT SUMMARY

The Summary Report provides a broad but concise view of the salient aspects of the

stock assessment. It recapitulates: (a) the information available to and prepared by the Data

Workshop; (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 grouper
Epinephelus morio is currently overfished and is experiencing overfishing.

Estimated time series of stock status (SSB/M SST) shows decline until the mid-1980s,
and then steady increase since, but with a decrease in the terminal year. Theincrease in
stock status appears to have been initially driven by strong recruitment, then reinforced
by 1992 management regulations. Base-run estimates of spawning biomass have
remained below MSST throughout the time series (overfished statusin 1976 is not
surprising given the heavy fishing pressure that occurred prior to the start of the
assessment period).

Current stock status was estimated in the base run to be SSB2008/M SST = 0.92;
uncertainty in this estimate includes the possibility that the stock is not overfished (i.e.,
SSB > MSST), but also the possibility that the stock is less healthy than estimated by the
base run. Age structure estimated by the base run has become repopulated by older fish
during the last decade, approaching the (equilibrium) age structure expected at MSY .
The estimated time series of F /FMSY suggests that overfishing has been occurring
throughout the assessment period. The series peaked during the 1980s; since 2000, F
IFMSY has been at its lowest levels, but has been increasing since 2005. Current fishery
statusin the terminal year, with current F represented by the geometric mean from 2006—
2008, is estimated by the base run to be Fcurrent/FMSY = 1.35. This estimate indicates

current overfishing and appears robust across MCB trials.
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Table 1. Summary of stock status determination criteria.

South Atlantic Red Grouper

Criteria Recommended Values from SEDAR 19

Definition Value
M (Instantaneous natural Average of Lorenzen M (if used) 0.14
mortality; per year)
F2o0s (per year) Apica Fishing mortality in 2008 0.340
Feurrent (per year) Geometric mean of the directed 0.298

fishing mortality ratesin 2006 -
2008

Fumsy (per year) Fmsy 0.221
Bmsy (metric tons) Biomass at MSY 3680
SSB2o0s (Metric tons) Spawning stock biomass in 2008 2051
SSBM sy (metric tOﬂS) SSBM sy 2592
MSST (metric tons) (1-M)*SSB msy 2229
MFEMT (per year) Fvsy 0.221
MSY (1000 pounds) Yield at MSY 1110
OY (1000 pounds) Yield at Foy OY (65% Fusy)= 1064

OY (75% Fusy)= 1089
OY (85% Fumsy= 1103

Fov (per year)

Foy = 65%,75%, 85% Fy sy

65% FMSY= 0.144
75% Fysy= 0.166
85% Fysy=0.188

Biomass Status

SSB20os/ MSST

0.920

Exploitation Status

I:current/ I:M SY

1.35

*xk Al WeightS arewholeweight

Stock Identification and Management Unit

The red grouper fishery has been managed in the US as separate Atlantic and Gulf of Mexico

stock units with the boundary being U.S. Highway 1 in the FloridaKeys. Significant differences

in size and age structure and in growth rates of red grouper north and south of 28°N latitude in

the Gulf of Mexico have been determined, supporting a hypothesis that red grouper may have

some degree of subpopulation structure. Landings data from 1983 through 1995 indicated a
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possible disunct distribution of red grouper off the Atlantic coast; with the most catches
occurring off NC and off southern FL, with relatively little in between.

The SEDAR12 Life History Data Workshop for the Gulf of Mexico stock of red grouper
reviewed the available stock structure information and concluded there is no evidence that
suggests different stock management units need to be considered at thistime. The SEDAR19 LH
DW concurred with that report.

Species Distribution:

The red grouper, is associated with reef habitat, especially the adults, in the Western Atlantic
from Massachusetts through the Gulf of Mexico and south to Brazil and are reported to occur at
depths of 24-120 m.

Stock Life History - summary of life history characteristics of the stock under assessment;

e There are no significant identification issues with red grouper and there are no other
common names regularly used for red grouper in the region that may complicate data
analysis.

e No published information is available on tagging of Atlantic red grouper from the US
South Atlantic. Tagging information from the Florida Keys and GOM suggest that adult
red grouper only move short distances

e Natura mortality isthought to vary by age so an age-specific Lorenzen mortality curve
was used, scaled to provide the same survivorship to the oldest ages as that of the Hoenig
estimate of 0.14 per year.

e The maximum observed age was 26 years.

e TheLH WG recommends using L;=848.2 (mm), K=0.213 (per year), and t,=-0.66 (yr)
in the stock assessment model. These values were obtained using the most appropriate
treatment of the data: all available age datawith the Diaz et a. (2004) correction applied
for fishery dependent samples

e Red grouper is a protogynous hermaphrodite with asynchronous ovarian organization.
Eqggs are released in batches, but the fecundity pattern (determinate vs. indeterminate) of
red grouper is not known.

e Spawning season is from February through June, with a peak in April
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Assessment Methods

The primary model in this assessment was the Beaufort statistical catch-age model (BAM). The
model was implemented with the AD Model Builder software, and its structure and equations are
detailed in the document, SEDAR-19 RW-0L1. In essence, a statistical catch-age model simulates
apopulation forward in time while including fishing processes. Quantities to be estimated are
systematically varied until characteristics of the simulated populations match available data on
the rea population. Statistical catch-age models share many attributes with ADAPT-style tuned
and untuned VPAS.

Assessment Data

The catch-age model included data from four fleets that caught southeastern U.S. red grouper:
commercia lines (handline and longline), commercial other (pots, traps, trawl, diving,
miscellaneous), recreational headboat, general recreational. The model was fit to data on annual
landings (in units of 1000 Ib 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
handline, general recreational, and headboat), and one fishery independent index of abundance
(MARMAP chevron traps). Not all of the above data sources were available for al fleetsin all
years. Annual discard mortalities, as fit by the model, were computed by multiplying total
discards (tabulated in the DW report) by the release mortality probability of 0.2.

Release Mortality
e The Life History Working Group reviewed the scientific studies on release mortality
available for red grouper. Values ranged from 8 to 70% depending on the depth of

capture and if post-release mortality were included.

e The Commercia workgroup recommended using 20% as the point estimate release
mortality for red grouper with a sensitivity range of 10-30%.

e The Recreational workgroup recommended a discard mortality of 20%, with a sensitivity
range of 10-30%.
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The Assessment Workshop decided to support the point estimates and range of values
recommended by the Data Workshop: 20% (range of 10-30%).

The Review Panel was concerned with the lack of empirical datato support the discard
mortality estimate of 20%. Sensitivity runs were performed that varied this estimate from
10— 70%. These results support the high impact of this parameter. In the absence of any
substantive empirical datathe panel did not see a strong basis to change the value from
20%, however, attempts should be made to obtain a more accurate estimate of both
immediate and delayed discard mortality.

Catch Trends

Commercial lines reached a peak in the late 1990s, followed by a decline until 2005,
when the trend again reversed and began to increase throughout the remainder of the
assessment period, with the highest landings reported in 2008.

Commercia “other” landing showed a general decline throughout the assessment period,
with fairly stable landingsin the last 4 years of the time series

Headboat landings have been variable over the assessment period, with peaksin 1998 and
2005.

Recreational landings showed alarge decrease early in the time series, were relatively
stable from 1993 to 2004, and have been on the increase since 2005.

In general, estimated landings have been dominated by commercial lines and general
recreational fleets, particularly since 1992. Estimated discard mortalities occur on a

smaller scale than landings.

Fishing Mortality Trends

The estimated fishing mortality rates (F) peaked during the 1980s, and in the last decade
have generally been at their lowest levels of the time series. The two primary contributors
are genera recreational and commercial line fleets. An increase in fishing mortality rate
in the last few years coincides with increased landings from those two fleets.

In any given year, the maximum F at age (i.e., apical F) may be less than that year’s sum
of fully selected Fs across fleets. Thisinequality is due to the combination of two features
of estimated selectivities: full selection occurs at different ages among gears and severa

sources of mortality have dome-shaped selectivity.
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Stock Abundance and Biomass Trends - summary of abundance, biomass, and recruitment
over time

Estimated abundance at age shows truncation of the older ages until the early 1990s, after
which older fish began to repopulate. In the most recent years, older fish (6+) appear to
be more abundant than in the early years of the assessment period. These older fish are
predominantly male. A notably strong year classes was predicted to have occurred in
2004.

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-1980s, and

general increase since the early 1990s but with a downturn at the end of the time series.

Projections - results of model runs conducted to estimate stock conditions under various
potential future levels of fishing mortality

Projection scenario 1, in which F = 0, predicted the stock to achieve at |east 50% chance
of recovery by 2013. This duration defines the minimum rebuilding time frame (Tmin).
Because the stock can rebuild within 10 years, the maximum rebuilding time frame
(Tmax) is 10 years. Thus rebuilding that starts in 2011 should occur by the end of 2020,
at the latest. The Tmin and Tmax should bracket the target rebuilding time frame
(Ttarget).

Projections with F at 100%, 75%, 50%, or 25% of Fcurrent predicted recovery by 2020
only if F were reduced sufficiently below the current level, as did projections with F at
65%, 75%, 85%, or 100% of FMSY . The value of Frebuild showed little sensitivity to F
in 2010. In general, higher projected F resulted in larger annual and cumulative landings,

but smaller biomass with a correspondingly smaller buffer from the MSST.

Scientific Uncertainty

Uncertainty was in part examined through use of multiple models and sensitivity runs.
For the base run of the catch-age model (BAM), uncertainty in results and precision of
estimates was computed more thoroughly through a mixed Monte Carlo and bootstrap
(MCB) approach. The approach translates uncertainty in model input into uncertainty in
model output, by fitting the model many times with different values of “observed” data
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and key input parameters. A chief advantage of the approach is that the results describe a
range of possible outcomes, so that uncertainty is characterized more thoroughly than it
could be by any single fit or handful of sensitivity runs.

e Inthisassessment, the BAM was successively re-fit n=2500 trials that differed from the
original inputs by bootstrapping on data sources, and by Monte Carlo sampling of natural
mortality and discard mortality. This number of trials was sufficient for convergence of
standard errors in management quantities. Of the 2500 trials, approximately 1.3% were
discarded, because the model didn’t properly converge (in most of these cases a spawner-
recruit parameter hit an upper or lower bound, and in one case the optimization did not
complete). Thisleft n=2467 trials used to characterize uncertainty.

e Although thereis evidence of stock separation (most catches occur off NC and off
southern FL, with relatively little in between), the assessment assumed a single unit
stock, as suggested by the DW. This assumption imparts an additional and unexplored
source of uncertainty. Future assessments could consider spatially explicit assessment
models, if datawere split accordingly at the DW and if mixing rates could be estimated
or assumed. In the meantime, fishery management is not necessarily limited by the
assumption of asingle unit stock, if managers wished to consider policies that treat

portions of the stock distinctly (e.g., regional ABCs).

Significant Assessment Modifications

Changes to the base case, as proposed by the assessment workshop, were made at the request of
the SEDAR Review Workshop (RW) for application of the Beaufort Assessment Model (BAM)
to red grouper. The primary change made at the RW was the removal of the visual survey (RVC)
index of abundance and its corresponding length compositions. The BAM base configuration
was re-run without the RV C data, as were sensitivity analyses, Monte Carl o/Bootstrap anal yses,
and projections. Sensitivity analysis included one additional run not considered at the
Assessment Workshop, arun with high discard mortality (6 = 0.7). In addition, the rebuilding

time frame was revised to have aduration of 10 years (until 2020).

Sources of Information
All information was copied directly or generated from the information available in the fina
Stock Assessment Report for SEDAR 19: South Atlantic Red Grouper.
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Table 2: Summary of Life History Parameters:

Table 6.1. Life-history characteristics at age of the population, including average size (mid-vear), proportion
female, and proportion females mature (all males assumed mature)

Age  Total length (mum)  Total length {in)  CVlength  Whole weight (kg)  Whole weight (lb)  Prop. female  Female maturity
1 313.9 12.4 0,08 0.46 1.02 L.00 0,00
2 416.4 16.4 0,008 1.11 2.45 0.96 0,35
3 499.3 19.7 0,09 1.95 4.30 0.93 0.54
4 5662 22.3 0,09 2,58 G.35 .58 071
5 G20.3 24.4 0.09 3.82 H.43 0,80 .54
i G640 26.1 0.09 4.72 10.41 0,70 0.92
i GO9.4 2750 0,09 5,04 12.22 0,50 0,96
a8 727.9 28.7 0,058 6,28 13.84 0.47 0.98
9 73l 29.6 0.09 6,91 15.24 0,35 (.99

10 769.6 30.3 0.09 R 1 16.45 0,24 1.00
11 78d. 7 30.9 0,05 7.02 17.46 015 1.00
12 796.9 3l.4 0.09 85.31 18.32 0.09 1.00
13 BOG.Y 318 0.09 B.63 19.03 0,05 1.00
14 Bl14.7 321 .09 5.90 19.62 0,02 1.00
15 HZ1.1 323 .09 g9.12 20,10 0,00 1.00
16 B26.3 32.5 0,09 0.30 20.50 0,00 1.00

SEDAR 19 SAR SECTION | INTRODUCTION



South Atlantic Red Grouper

Table 3: Catch and discards by fishery sector
a) Landings and discards, asfitted by the BAM (i.e., model input).

Commercial Recreational
Landings (1000 Ib whole weight) Discards (1000s) Landings (1000s) Discards (1000s fish)
Lines Misc. MRFSS

(handline, longline)  (diving, pots, other) Line Headboat  (smooth) Headboat MRFSS
1976 263.678 171.480 4.60
1977 209.245 135.148 5.61
1978 257.966 152.356 4.77
1979 234.447 135.079 9.38
1980 184.857 103.576 8.14
1981 210.664 125.994 7.96 79.93 15.33
1982 205.599 113.021 6.36 138.64 17.47
1983 203.609 118.816 9.89 237.35 154.68
1984 236.620 141.385 8.56 206.42 175.84
1985 201.470 100.637 8.78 76.69 7.19
1986 249.957 130.830 5.81 91.20 34.29
1987 189.755 118.235 7.04 80.46 114.71
1988 244.353 111.014 5.10 37.99 54.63
1989 230.244 113.742 3.62 74.68 11.93
1990 172.989 102.009 7.33 12.83 21.89
1991 139.206 74.863 2.73 5.95 163.80
1992 128.888 39.960 8.915 3.98 22.65 152.33
1993 168.202 16.477 8.575 4.79 50.32 79.55
1994 165.351 10.094 14.397 5.47 34.43 146.42
1995 230.109 9.413 10.489 5.25 37.21 150.45
1996 279.453 19.121 11.582 5.65 46.47 344.66
1997 310.997 18.837 14.709 8.06 40.68 352.94
1998 431.654 35.487 10.461 10.90 35.31 113.65
1999 404.755 17.033 12.956 7.26 19.40 110.38
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2000
2001
2002
2003
2004
2005
2006
2007
2008

342.501
327.783
331.352
307.358
289.084
202.093
323.546
569.328
590.412

12.356
43.889
31.312
22.158
31.624
13.270
7.659
15.027
9.382

10.869
8.423
21.608
11.354
10.850
9.992
4.933
8.571
1.993

5.33
4.94
4.60
4.02
10.76
11.47
5.24
5.16
2.44

17.63
18.37
39.25
47.95
40.40
35.42
55.80
77.99
89.13

South Atlantic Red Grouper

88.18
22.44
20.30

226.80
189.69
122.95
159.81
219.12
230.41
194.77
58.24
89.94
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b) Landings and dead discards in 1000 pounds whole weight, as estimated by the BAM (i.e., model output).

Landings (1000 lbs)

Discards (1000 Ibs)

Commercial Commercial Commercial
Year Lines Other Headboat MRFSS Lines Headboat MRFSS
1976 262.12 170.91 26.55 1713.36 0.00 0.00 0.00
1977 208.43 134.67 35.45 1517.04 0.00 0.00 0.00
1978 257.53 151.64 30.38 1299.14 0.00 0.00 0.00
1979 234.95 134.88 57.28 1110.18 0.00 0.00 0.00
1980 185.02 103.54 49.77 968.90 0.00 0.00 0.00
1981 210.82 125.98 49.81 486.06 0.00 0.00 4.27
1982 205.78 113.12 37.32 793.97 0.00 0.00 4.58
1983 203.57 119.01 49.66 1163.97 0.00 0.00 42.81
1984 235.87 141.99 42.76 1033.00 0.00 6.73 50.51
1985 200.92 100.99 39.64 347.87 0.00 6.42 1.97
1986 250.03 131.15 25.53 403.06 0.00 5.95 10.19
1987 190.07 118.42 31.74 365.16 0.00 5.89 29.68
1988 244.10 111.01 22.20 165.21 0.00 6.79 16.25
1989 228.88 113.86 17.08 350.67 0.00 4.48 3.66
1990 172.95 102.14 39.34 68.88 0.00 3.01 6.42
1991 139.63 74.76 16.37 35.68 0.00 3.49 42.27
1992 129.29 39.95 33.00 198.81 2.82 8.58 48.21
1993 168.24 16.47 37.66 438.81 3.81 11.06 35.40
1994 165.10 10.09 38.36 266.67 6.12 9.30 62.14
1995 229.03 9.41 39.35 288.19 3.44 10.50 49.36
1996 277.91 19.11 43.78 387.29 417 1591 123.80
1997 311.58 18.83 58.36 326.84 7.02 15.82 168.08
1998 433.52 35.47 78.09 272.43 5.42 9.54 58.88
1999 409.53 17.04 57.47 158.83 4.74 6.41 40.36
2000 348.42 12.36 47.64 163.93 3.99 7.80 83.35
2001 331.70 43.93 45.42 183.16 3.19 9.39 71.92
2002 331.50 31.32 41.45 386.64 7.97 11.25 45.16
2003 307.52 22.17 34.55 454,54 4.28 13.89 60.32
2004 289.41 31.65 87.33 360.59 3.69 19.17 74.72
2005 202.52 13.28 90.07 305.12 4.19 37.03 96.81
2006 325.09 7.66 39.29 462.48 2.62 11.90 103.46
2007 569.40 15.03 40.62 638.96 4.18 9.89 28.62
2008 589.30 9.38 21.61 806.81 0.66 8.53 29.82
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Table 4: Fishing mortality estimates

Table 6. 10, Estimated instantansous fishing mortality vate (per vl at age, including discard movtality

Year 1 2 3 4 5 G 7 & ! 10 11 12 13 14 15 16

1976 Q100 0233 0338 0379 0395 0404 0411 0415 0417 0418 0419 0419 04159 0418 0418 0418
1977 Q9§ 0231 0.335 0373 QU386 0503 0307 0400 0401 0402 0402 0402 0401 0401 0401 0401
1978 Q109 0.245 0356 0306 0410 0418 0423 0427 0425 0429 0429 0428 0428 0428 0427 0427
1979 Q112 0.256 0567 0408 0423 0431 0436 0440 0441 0442 0442 0441 0441 0441 0440 0440
1980 Q107 0,248 0558 0309 0413 0421 0426 0430 0431 04232 0432 0432 0432 0431 0431 0451
1981 0096 0198 0260 0287 0290 0307 0313 0317 0319 Q319 0319 0318 0218 0318 0317 0317
1982 0124 0274 0579 0422 04539 0449 0457 0461 0464 0465 0465 0464 0464 0464 0463 0463
1983 0235 0496 0636 0708 0736 0752 0763 077 0773 0775 07 0775 0775 Q774 057 0.77

1984 0215 0662 0938 0997 L1026 1.054 L1076 1.081 L1100 1.104  1.106 1106 L1106 1.106 1.105 1.105
loss 0118 02344 0520 0572 0614 0654 Qe 0708 0722 0728 Q733 0735 0736 0736 Q726 0736
o8 0159 0421 O6ll 0679 0735 0790 QB34 0864 0883 0893 G.BLO 0901 0902 0802 0902 0902
187 0172 0425 0561 0614 0657 0697 730 0753 0467 0FV4 QP78 057 0.7a0 80 QFs0 057

1988 0137 0.286 02609 0,425 0481 0535 057 0.6089 0628 0639 0644 0647 0648 0645 0640 0.645
1989 0125 0325 0471 Q525 0572 0616 0652 0677 0693 0701 0505 OQF07 0708 0708 0708 Q708
1990 0111 0208 0240 0268 0205 0322 02344 0359 035368 0372 02374 0Q3FFy 0375 0375 0375 Q375
1991 0176 0256 0145 0463 0179 018 0210 0219 0224 0227 0228 0220 0229 0228 0228 (Qu228
1992 0065 0086 0127 0268 0324 035336 0333 0228 0323 0320 0318 0316 0.315 0514 0313 0313
1983 Q42 0058 0174 0501 G580 0611 0612 0611 Que0d 0607 0606 0606 0605 0605 0604 0604
1994  QOF7 0099 0141 0314 0350 0411 0413 0412 Q411 0411 0410 0410 0409 0400 0409 04009
1985 Q036 0073 0117 0.27ys 0361 0584 0387 0287 Q386 0385 038> 0385 0384 035384 0384 0284
1986 Q083 0108 0158 0360 0448 0472 0474 0473 0471 0470 0470 0469 0469 0468 0468 0468
1997 0111 0142 0166 0325 0416 OG443 0446 0445 0445 0442 0442 0441 0441 0441 0440 0440
1988 0072 0085 0131 0284 0396 0428 0431 0429 0427 0425 0424 0423 0423 0422 0422 0422
1999 0074 0095 0101 0182 0260 0284 0287 0286 0285 0285 0284 0284 0283 0,283 0283 0283
2000 0112 Q140 0120 0l63 0215 0232 0,234 0233 0233 0232 0232 0231 0231 0231 0231 0231
2001 0083 0107 Q109 0180 0236 0251 Q250 0247 0244 0242 0241 0240 0239 0.238 0238 0.238
2002 0053 0070 0109 0256 0324 0341 Q342 0340 0338 0336 0335 0334 0334 0233 Q333 0333
2003 0052 00658 0114 0282 0350 0368 Q360 0368 0367 0366 0365 0364 0364 02363 0363 0363
2004 0047 0063 0110 0,252 0315 0332 0332 0330 0529 0327 02326 0325 0325 0324 0324 0.324
2005 0053 0068 0091 QlFe 0212 0222 0223 0223 0222 0222 0221 Q221 0221 0221 D22l a2l
2006 0058 0074 0080 Q188 0235 0248 0250 0250 0250 0250 0.245 0240 0249 0249 0249 0.249
2007 0040 0053 0086 Q220 0289 0309 0312 0312 0511 0311 0311 Q310 0310 0310 0310 Q310
2008 0042 0.055 0,085 Q251 0318 0337 0340 0340 0339 0339 0335 0330 0,329 0339 03309 0330
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South Atlantic Red Grouper

Table 5: Stock abundance and biomass

Table 6.2, Estimated total abundance at age (1000 fish) at start of year.

Year 1 2 3 4 3 G 7 & 9 10 11 12 13 14 15 16 Total
1876 3871 36l.1 169.0 5425 160.0 34.5 246 117 125 4.5 22 11 o8 03 02 Q3 17122
1977 370.0 2596 227.3 99.6  313.2 91.9 1.8 14.2 6.5 7.2 26 13 07 04 02 Q3 14150
1878 4547 2485 163.8 1345 78 1814 334 1l& 8.3 4.0 43 15 07 04 0.2 03 13254
1979  411.1 2022 154.0 04.5 6.3 327 1028 304 6.6 4.8 23 24 09 04 02 03 12223
1980 2269 2723 1859 88.2 532 42.6 183 577 172 ) 27 L3 14 05 0.2 03 a72.6
1981 267.5 1510 1688 1075 50,0 30.0 24.1 104 350 0.8 21 1.5 708 0.3 03 B57.9
1982  451.5  180.0 95.5  107.6 G8.0 316 1.0 15.3 6.6 211 6.3 14 10 05 05 04 100461
1983 4921 2053 1088 357 50.5 74 73 105 8.5 a7 1l.e 35 Q8 06 03 05 11059
1984 3578 2881 14209 47.6 23.1 24.3 15.2 L0 4.3 2.4 L5 47 14 023 0.2 03 9223
1985 3808 2139 1181 46.2 14.5 7.l 7. 4.5 21 1.2 L. 04 14 04 01 02 7085
1986 263.1 2507 1205 8.1 22.0 6.8 3z 3.2 L.9 0.9 05 04 02 06 0.2 0l 7324
1987  424.3 1663 1307 541 24.9 9.0 2.7 1.2 1.2 0.7 02 02 02 01 02 0l 826.0
l19gs 206.0 270.8 a6.4 61.7 24.7 11.0 2.9 1.1 0.5 0.5 03 ol 0l ol 00 0l 7ad.a
1989  168.1 181.1 16L& 409.4 34.0 13.0 3.5 1.9 0.5 0.2 2 ol 0l 00 00 0l G261
1980  138.3 1099 109.7 &34 24.7 16.4 6.0 2.5 0.8 0.2 ol 0l 0l 00 00 0.0 492.3
188l 2568 91.7 708 714 53.8 15.6 10.2 3.7 L5 0.5 0l 0l 0l 00 00 Qo V6.7
1892 462.6 159.5 6.4 50.6 5l.2 38.3 11.1 7.2 2.6 1.1 04 01 00 00 00 Qo B4]1.2
1983 1584 221.2 116.3 41.1 32.6 31.5 23.8 6.9 4.5 1.7 0.7 02 01 00 o Qo 738.9
1894 25749 1125 240.6 80.9 21.0 15.4 14.7 111 3.3 2.2 &8 03 01 00 Qo Qo 7G60.9
1985 5345 1769 81.0 T2.8 409.8 12.1 8.8 8.5 6.5 1.9 1.3 05 02 41 00 00 10548
1886 6011 3746 1307 396 1103 20.6 7.l 5.2 5.1 3.9 L1 08 @3 41 00 00 132094
1997 1784 4007 267.2 02.3 35l 601 15.9 2.8 2.8 2.8 21 e 04 02 01 0o 107L5
1988 1144 1183 2825 187.2 56.3 187 332 8.9 2.2 1.6 L6 1.2 04 02 01 0l B27.6

1989 2717 78.9 85,5 2050 1188 323 1.1 188 &l 1.2 0.9 05 g0 02 0l 0l 83l.2
2000 28le 18609 57.0 63.9 1442 el 20.9 2 124 3.3 s O6 o0& 05 01 02 B58.4
2001 3234 1865 1291 41.8 45.8 99.1 53.3 144 5.0 .6 23 06 04 04 03 02 a911.3
2002 4121 220,58 133.2 95.7 20.5 30.8 G664  36.1 9.9 2.5 59 le 04 03 03 04 10465
2003 468.7  288.5 1633 98.8 G2.5 15.2 189 41.0 226 6.2 2.2 L0 03 02 04 11973
2004  BB4.3 320.5 2147 1205 G2.8 375 108 113 249 137 ig 13 23 06 0.2 04 17187
2005 5005 6248 2459 15481 7.0 301 23.2 i 71l 157 o 08 15 04 0353 17153
2006 125.2 3515 4637 1856 1125 54.4 26.9  16.1 47 50 111 L7 06 1.0 0.5 1366.9
2007 1798 875 2585 350.6 1298 758 i6e 182 110 3.2 . ’ L1 11700
2008 4265 128.0 GE.0 1968 2375 52.8 479 233 1LY 7.l 21 2 449 27 0.8 10 1241.3
2009 3558 3029 06.2 40.6 1282 147.2 509 29.7 145 7.3 1 L1 1196.6
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South Atlantic Red Grouper

Table 6.5, Estimated biomass at age (mt) at start of vear

Year 1 2 3 4 3 i 7 & ] 10 11 12 13 14 15 16 Total
1976  179.2 4012 3295 15625 G6l11.6 162.0 1362 3.0 866 33.2 173 0.3 5.2 1.7 26 36156
1977 1712  2BE5S 443.2 287.0  1197.2 4337 109.9 B88.9 7.1 4.0 204 105 5.6 1.8 2.5 31646
18978 2104 761 3194 387.3 221.1 8562 2659 va.q 7. 205 337 126 6.5 1.9 2.6 2VEV4

20 26 24420
22 2.7 20028

1979 180.3 335.8 3003 2731 20817 1544 560.F7 1607 45.9 35.6 18:1 20.2 ¥
1980 1050 3026 3625 254.1 2033 2012 1015 3624 1183 280 213 107 120

1981 123.8 167.8 3292 309.6 1910 1416 1335 G52 2281 73l 169 128 6.4 2.6 2.9 18116
1982 2089 2000 18520 3099 260.0 1490 1053 96.1 45.8 1572 49.6 113 8.5 4 3.6 18063
18983 2277 3281 2121 LG0.5 2275 1765 6.1 G5.6 538.6 740 92,1 287 6.6 24 4.7 17196
1984 165.6 320.1 V8.8 137.1 88.4 1147 841 44.1 20.4 256 1.8 39.1 122 2.1 2.9 13586
1985 1762 2377 230.3 133.1 56,7 i34 40.4 28.2 14.3 9.3 7.9 a6 1 0.8 1.5 0989.0
1986 1218 2785 22349 167.3 84.1 32.3 7.5 20.0 15.4 6.6 4.2 2.5 1.6 1.0 09935
1987  201.0 1848 254.8 155.8 95.0 42.4 14.8 7.5 8.2 5.3 2.5 LG 1.9 0.9 078.4

OO L e s s Lo Lo Lo LY
TR~ 00 D LY e 00 e = D
e
H

1

1

. 1
1988 137.0 2009 1685 177.6 94.4 3l.G 214 7.0 34 3.6 2.3 1.1 0 0.2 1.2 A71.6
1985 7. 2124 3152 142.4 125.9 Gl.4 307 11.8 o L.7 1.8 1.1 0 0.3 0.3 0.7 99la
1990 G40 1221 2138 240.3 94.3 7i.2 3.5 15.7 5.8 L& 0.3 0.8 0.5 0.2 o1 0.4 8715
1991 1188 1019 1383 205.7 205.8 73.8 56.5 234 10.6 3.8 1.1 05 0.5 0.3 0.1 0.3 941.6
1992  214.1 177 1100 145.6 1957 181.0 G1.3 45.1 18.1 8.0 2.8 0.8 0.4 0.4 0.2 0.3 1161.3
1993 ¥3.3 3568 2268 1183 1246 1489 1308 43.53 3l4 12.4 54 1.9 0.6 0.2 0.2 0.4 12755
1984 1194 1250 469.2 23249 a0.2 72,0 BLY G985 22.7 16.2 6.3 2.7 Lo Q3 0.1 3 13005

1985 2474 1966 157.9 497.8 190.4 57.2 48.7 53.2 44.7 143  10.0 3.9 L7y 06 0.2 3 15248
1986 278.2 416.2 25490 1716 4216 1387 354 32.6 5.0 28.8 .1 .3 24 1.0 0.4 o3 1837.3
199y B2.6 4552 5210 2658 124.1 2836 da.l 24.1 158 20,7 16.8 5.2 3.6 1.4 0.6 0.3 19228
1995 528 131.4 5510 538.1 215.1 93.1  184.1 55.4 15.0 1.9 12.4 0.9 3.1 2.1 0.5 0.5 1877,

1999 12557 BF.6 1667 590.4 454.1 152.3 6l 1178 5.0 9.2 7.2 7.5 6.0 1.9 L.3 0.8 1824.9
2000 130.3 2077 111.1 154.0 551.2 3685 1159 45.3 5.6 24.9 3.5 5.0 5.2 4.1 L.3 1.4 1848.2
2001 1497 2073 2517 120.4 175.0 467.8 2654 0.3 34.7 G4.3 184 47 A7 3.8 3.0 L9 1852.0
2002 1907 245.0 250.8 2757 1126 1455 3679 2264 G8.2 25.8 w0 133 34 27 2F 34 199035
2003 21689 3216 2185 284.5 238.0 857 1045 2572 15589 46.1 7.2 2lo 8.8 2.3 L7 2.0 2004.8
2004  409.3 366.2 4187 2470 2402 1771 0.0 711 1722 1024 298 110 198 5.6 1.4 3.5 24353
2005 2316 6943 4704 458.3 3020 1844 1285 42.53 464 1175 GBS 1498 3 131 3.7 3.2 28036
2006 37.8 3006 9043 5347 430.1 2570 149.2 1011 328 37a 877 508 146 5.4 0.6 4.0  3068.2
2007 83.2 g97.2 5060 10099 496.0 3580 2026 1144 6.2 242 272 630 365 104 28 101 31188
2008 1974 1422 12846 567.1 9076 30089 2656 146.0 a81.0 528 165 184 425 245 7.0 9.1  25997.3
2000  164.7 3366 1876 142.9 4639 6050 2821 186.1 1004 547 351 108 121 7o 158 102 2756.1
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Table 6: Spawning stock biomass and recruitment

SEDAR 19 SAR SECTION |

South Atlantic Red Grouper

Year SSB (mt) Recruits (1000 fish)
1976 2158 387.1
1977 2002 370.0
1978 1749 454.7
1979 1492 411.1
1980 1290 226.9
1981 1152 267.5
1982 1054 451.5
1983 847 492.1
1984 572 357.9
1985 415 380.8
1986 418 263.1
1987 391 434.3
1988 427 296.0
1989 475 168.1
1990 488 138.3
1991 552 256.8
1992 623 462.6
1993 683 158.4
1994 717 257.9
1995 809 534.5
1996 920 601.1
1997 1057 178.4
1998 1153 114.4
1999 1200 271.7
2000 1247 281.6
2001 1260 323.4
2002 1248 412.1
2003 1240 468.7
2004 1306 884.3
2005 1589 500.5
2006 1944 125.2
2007 2125 179.8
2008 2051 426.5
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South Atlantic Red Grouper
Figure 1: Landings by fishery sector

Figure 6.12. Observed (open circles) and estimated (line, solid civcles) commercial lines landings (1000 Ib whole
weight).
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Figure 6.13. Observed (open circles) and estimated (line, solid circles) commercial other (1000 [b whole weight).
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South Atlantic Red Grouper

Figure 1: continued

Figure 6.14. Observed (open circles) and estimated (line, solid circles) headboat landings (1000 fish).
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Figure 6.15. Observed (open circles) and estimated (line, solid civcles) general recreational landings (1000 fish).
In years without observations, values were predicted using average F (see §IT for details).
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South Atlantic Red Grouper
Figure 2: Discards by fishery sector

Figure 6.16. Observed (apen circles) and estimated (line, solid circles) commercial handline discard mortalities
(1000 dead fish). In years without observations, values were predicted using average F (see §III for details).
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Figure 6.17. Observed (open circles) and estimated (line, solid circles) headboat discard mortalities (1000 dead
fish). In years without observations, values were predicted using average F (see §II for details).
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Figure 2: continued
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South Atlantic Red Grouper

Figure 6.18. Observed (open circles) and estimated (line, solid circles) general recreational discard mortalities
(1000 dead fish).
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South Atlantic Red Grouper
Figure 3: Fishing Mortality

Figure 6.33. Estimated fully selected fishing movtality rate (per year) by fishery. cl refers to commercial lines, cc
to commercial other, hb to headboat, rec to general recreational, cl.D to commercial discard mortalities, hb.D tc
headbeat discard mortalities, and rec.D to general recreational discard movtalities.
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South Atlantic Red Grouper

Figure 4: Stock Biomass

Figure 6.25. Top panel: Estimated total biomass (metric tons) at start of year. Horizontal dashed line indicate.
Bysy. Bottom panel: Estimated spawning biomass (total mature biomass) at time of peak spawning.
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South Atlantic Red Grouper

Figure 5: Abundance Indices
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Figure 6: Stock-Recruitment

South Atlantic Red Grouper

Figure 6.37. Top panel: Beverton-Holt spawner-recruit curves, with and without lognovmal bias correcti
Bottom panel: log of vecruits (number age-1 fish) pev spawner (total mature biomass) as a function of spawne
Years on each panel indicate yvear of vecruitment generated from spawning biomass one year pviov.

log(Recruits/Spawner)
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South Atlantic Red Grouper

Figure 7: Yield per Recruit

Figure 6.40. Top panel: vield per recruit. Bottom panel: spawning potential ratio (spawning biomass per recruit
relative to that at the unfished level), from which the y% levels provide F,s,. Both curves are based on average
selectivity from the end of the assessment period.
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South Atlantic Red Grouper
Figure 8: Stock Status and Control Rule

Figure 6.44. Estimated time sevies relative to benchmavks. Solid line indicates estimates from base run of the
Beaufort Assessment Model: gray error bands indicate 5" and 95" percentiles of the MCB trials. Top panel:
spawning biomass relative to the minimum stock size threshold (MSST). Bottom panel: F relative to Fygy.
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South Atlantic Red Grouper

Figure 8: continued

Figure 6.50. Phase plot of terminal status estimates from sensitivity runs of the Beaufort Assessment Model,
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South Atlantic Red Grouper

Figure 9: Projections

Figure 6.51. Projection results under scenario 1—fishing mortality rate fixed at F = 0. Curve represents the
proportion of projection replicates for which SSB(mid-year) has reached at least SSBygy, = 2592 mt.
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Figure 6.52. Prajection results under scenario 2—fishing mortality rate fixed at F = Fuyment. FExpected values
represented by dotted solid lines, and uncertainty represented by thin lines corresponding to 5" and 95™
percentiles of replicate projections. Horizontal lines mark MSY -related quantities. Spawning stock (S5B) is at
mid-year.
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Figure 9: continued

South Atlantic Red Grouper

Figure 6.53. Projection results under scenario 3—fishing mortality rate fixed at F = Feyrene 10 2009 and F =
75%Furrent thereafter. Expected values represented by dotted solid lines, and uncertainty represented by thin
lines corresponding to 5" and 95™ percentiles of replicate projections. Horizontal lines mark MSY-related

quantities. Spawning stock (SSB) is at mid-year.
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Figure 6.54. Projection results under scenario 4—fishing mortality rate fixed at F = Foypent in 2009 and F -
50%Frrent thereafter. Expected values represented by dotted solid lines, and uncertainty represented by thi
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Figure 9: continued

South Atlantic Red Grouper

Figure 6.55. Projection vesults under scenario 5—fishing mortality rate fixed at F = Feyrene i1 2009 and F =
25%Fourent thereafter. Expected values represented by dotted solid lines, and uncertainty represented by thi

lines corresponding to 5" and 95

th

quantities. Spawning stock (S5B) is at mid-year.
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Figure 6.56. Projection results under scenario 6—fishing mortality rate fixed at F = 65%Fysy. Expected values
represented by dotted solid lines, and uncertainty represented by thin lines corresponding to 5t and 95th
percentiles of replicate projections. Hovizontal lines mark MSY -related quantities. Spawning stock (SSB) is at

mid-year.
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Figure 9: continued

South Atlantic Red Grouper

Figure 6.57. Projection results under scenario 7—fishing mortality rate fixed at F = 75%Fygy. Expected values
represented by dotted solid lines, and uncertainty represented by thin lines corresponding to 5t" and 95th
percentiles of replicate projections. Horizontal lines mark MSY -related quantities. Spawning stock (S5B) is at

mid-year.
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Figure 6.58. Projection results under scenario 8—fishing mortality rate fixed at F = 85%Fyqy. Expected values
represented by dotted solid lines, and uncertainty represented by thin lines corresponding to 5t" and 95"
percentiles of replicate prajections. Horizontal lines mark MSY -related quantities. Spawning stock (SSR) is at

mid-year.

3000

1000

Spawning biomass (total mature)

SEDAR 19 SAR SECTION |

2010 2012 2014 2016 2018 2020
T T T T T T
2010 2012 2014 2016 2018 2020

Year

Recruits (1000 fish)

Landings (1000 Ib)

800

G600

400

200

2010

2012

2014

2016

T T
2018 2020

2010

2012

2014

Year

2016

T T
2018 2020

INTRODUCTION



Figure 9: continued

South Atlantic Red Grouper

Figure 6.59. Projection results under scenario 9—fishing mortality rate fixed at F = FRygy. Expected values
represented by dotted solid lines, and uncertainty represented by thin lines corresponding to 5% and 95t
percentiles of replicate projections. Horizontal lines mark MSY -related quantities. Spawning stock (SSB) is at

mid-year.
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Figure 6.60. Projection results under scenario 10—fishing mortality rate fixed at F = Frepuild, after an initializa-
tion period with F = Foyrent in 2009 and 2010. Expected values represented by dotted solid lines, and uncer-
tainty represented by thin lines corresponding to 5" and 95" percentiles of replicate projections. Horizontal
lines mark MSY -related quantities. Spawning stock (SSB) is at mid-year.
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Figure 9: continued

South Atlantic Red Grouper

Figure 6.61. Projection results under scenario 11—fishing mortality rate fixed at F = Frepuild, after an initializa
tion period with F = Foyprent in 2009 and F = 75%Fourrene 2010, Expected values represented by dotted solid lines
and uncertainty represented by thin lines corresponding to 5™ and 95" percentiles of replicate projections
Horizontal lines mark MSY-related quantities. Spawning stock (SSB) is at mid-year.
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Figure 6.62. Projection vesults under scenario 12—fishing mortality rate fixed at F = Fyebuild, after an initializa
tion period with F = Foyprent in 2009 and F = 50%Feyrrent 2010. Expected values represented by dotted solid lines
and uncertainty represented by thin lines corresponding to 5™ and 95" percentiles of replicate projections
Horizontal lines mark MSY-related quantities. Spawning stock (SSB) is at mid-vear.
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South Atlantic Red Grouper

Figure 9: continued

Figure 6.63. Projection results undev scenario 13—fishing mortality rate fixed at F = Frepuid, after an initializa-
tion period with F = Foypen: in 2009 and F = 25%Foyrren: 2010. Expected values represented by dotted solid lines,
and uncertainty represented by thin lines corresponding to 5" and 95" percentiles of replicate projections.
Horizontal lines mark MSY -related guantities. Spawning stock (S5B) is at mid-vear.
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1. INTRODUCTION

1.1. WORKSHOP TIME AND PLACE

The SEDAR 19 Data Workshop was held June 22 - 26, 2009 in Charleston, South Carolina.

1.2. TERMS OF REFERENCE

1. Characterize stock structure and develop a unit stock definition. Provide maps of species and
stock distribution.

2. 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.

3. Provide measures of population abundance that are appropriate for stock assessment.
Consider 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.

4. Characterize commercial and recreational catch, including both landings and discard, in
pounds and number. Evaluate the adequacy of available data for accurately characterizing
harvest and discard by species and fishery sector. Provide length and age distributions if
feasible. Provide maps of fishery effort and harvest.

5. 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.

6. 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 within 6 weeks prior to the Assessment Workshop.

7. 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

Workshop Panel

ANNE LANZE .....oiiiiiiiiieciee ettt e ette et e s te e et e e snbaesstae e sseesnsaeessseesnseeensseennseeanns SAFMC SSC
BeVETLY SAUIS ....veiiieiiect ettt s raesnee e FWC FWRI
BiIl TUCKET ...ttt sttt et GMFMC AP
Bill LINADETE...c.viiiieiieciiecieeieeiteteste sttt ettt v b e s evessbaessaesaesaaesenesnneanneenne GMFMC SSC
BODbD SPAtN....iitiiieee e e GMFMC AP
BYTON WRIEE.....oiiiiiiiiiecee ettt et e e b e e et e e eebeessbeeesaeessbeeensseessseennns SC DNR
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| TG 1 B A - 1 1)« FO TSP SC DNR
Dennis O HEIM .....oooouiiiiiiiieiii ettt ettt et s eetb e e s ebeesabeeeeseesaseeennes GMFMC AP
DON DEMATIA ...uveevieiieeiiieieeieeee et e et eebe et e e steestaeesbessseesseesseesseessseasseesseesseesseesssessseass SAFMC AP
DOUZIAS GICEOTY . .vveuvieeieeiieeiieie ettt et st e et e et e e e bt e seeseeesebesnseenseenseessaesseesnsesnsennns GMFMC SSC
JACK IMICGIOVEIN ...ttt ettt e et e et e e s teeestbeeesbaeestaeassseeassseessseeenseeessassnsseesseeanes SERO
JENNITRT POLES....uiiiiieiiieie ettt ettt e st s esanesaneens NMFS/SEFSC
JESSICA STEPNCTL.....viieiiiiiiiecee ettt et et e et e e e e e et e e eabeeetb e e abaeerreeanes SC DNR
L0 TR0 a0 o J USRS FWC FWRI
JUIE DEFTIPPI .-ttt sttt ettt st et st nbe st ACCSP
| QS 123 (311 1 1 RS NMFS/SEFSC
KeVIN MCCAItRY.....cocviiiieiieiieeeeese ettt e et a s e e ssaessaessnesaneans NMFS/SEFSC
KY1E SHEITZET ...eonieieieeieeieee ettt ettt ettt et be st et e e e sesneenseeseennans NMEFS/SEFSC
Marcel REICHETT.......cccvveiieiieiieiieiieesee ettt nne s s SAFMC SSC/ SC DNR
PaUl CONM...ooiiiiiiiecee ettt ettt et e et e e teeetbeeebeeeaneas NMFS/SEFSC
RIChAIA StIGIZ ..eevveeiiceiecie ettt rb e b e e s te e staesrbessbeesseenns SAFMC AP
ROD CRESNITE. .....eiiiiiieieciieieeeee ettt ettt et aestaessaessnesnneans NMFS/SEFSC
RODETE MULLET ...ttt ettt e sb e s bt e s e e FWC FWRI
RUSSEI HUASON ...ttt sttt te e s tbeetbeesbeesbeestaesasessseessesssaesseens DSF
Stephanie MCINEITY ......c..coiiiiiiiiiiiiiee ettt st NC DMF
STEVE BIOWIL..coutiiiiiiiiiii ettt ettt e et st e st e e bteesabeeenabeenas FWC FWRI
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WaAlLEr INGIAIM ..oeviiiiiieiie et et s e et e e tbe e ebeeebaeessbeeesbaeensseas NMEFS/SEFSC
Walter KIthLY ...oocviiiiiciiiciiciececeesee ettt b e e e reesaeesenessne e GMFMC SSC

Council Representation

Brian CREUVIONT....cceeeieee et ee e e e e e e e e eeeraeaaaeeas SAFMC/NC DMF

GEOTZE GRILET ...ttt ettt ettt ettt ettt et et b e et sate bt eaeeeanes SAFMC

MATK RODISON.c.ceiiiiiiiiiiieeieeeieeeeeeeeeeeeeeee ettt eeeeeeeeeeeeeeeeeeeeeeeeees SAFMC/ FL FWRI

KAy WILHAMS ..ottt ettt st ebeessaeensae s GMFMC
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Observers

Claudia FriESS...cuuiiiiiieiiieeiieecieeeie ettt e ete et e e tee et e e sebeeeseaeessbeeesseeenseesaseas Ocean Conservancy
Chad HAnSOM ......ccueeiiiiiieeieeieesitee e st ete ettt et steesetessseesseesteesseessaessseasseanseensaesseesssesssenseesssenns PEW
Chris RODDINS. ...couiiiiiiiicieeieee sttt Ocean Conservancy
DAVIA HOKE ....eevvieiieiieciecie ettt ettt et e et esttestaessbessbeesseessaessaesaesssessseessaessessseenns NOAA
JEITY AL .ottt ettt sttt e e e saenae s University of Miami
MATK MITITKIN ..ttt s et se b et e e neeneeneesens NMFS/HQ
RIChAId Hall....c.viiiiiiiecicce ettt st s seb e e e et e ta e tbesebeesbaessaesaeesneenns NOAA
Staff

CAITIC STMITIONS ...eouvieeivieeieeiieeiteettesteesteesteeteeebeesseessbeesseeenseessseanseessseenseessseensaens GMFMC
GIEZE WaAUZN ..ottt ettt et et seesaaeenne SAFMC
JOhn CarmiChael.........ccviiiiiiiiiiiiecieee et e ees SAFMC
JUIIE INECT ...ttt ettt st e et e st e e teesebaesbeeesseensaeenseenseans SEDAR
Rachael LindSay........ccccuiieiiiiiiiieciee et e vae e e tae e e e e SEDAR
RICK DEVICTOT ...viiiiiiecie ettt ettt e et e et e e e e e siveeesnneeesneeennne SAFMC
TYTEE DIAVIS ...ttt NMFS Miami

1.4. LIST OF DATA WORKSHOP WORKING AND REFERENCE PAPERS

Document # Title Authors Working
Group

Documents Prepared for the Data Workshop

SEDAR19-DW-01 | Black grouper, Mycteroperca Robert G. Muller | Indices
bonaci, standardized catch rates
from the Marine Recreational
Fisheries Statistics Survey in south

Florida,1991-2008

SEDAR19-DW-02 | A fishery independent index for Robert G. Muller | Indices
black grouper, Mycteroperca and Alejandro
bonaci, from Florida Fish and Acosta

Wildlife Research Institute's visual
survey in the Florida Keys, 1999-
2007

SEDAR19-DW-03 | Construction of a headboat index for | Paul Conn Indices
south Atlantic red grouper
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SEDAR19-DW-04

Construction of a headboat index for
black grouper

Paul Conn

Indices

SEDAR19-DW-05

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)

Rob Cheshire and
Joe O'Hop

Recreational
Statistics

SEDAR19-DW-06

Steepness of spawner-recruit
relationships in reef fishes of the
southeastern U.S.: A prior
distribution for possible use in stock
assessment

Sustainable
Fisheries Branch

Life History

SEDARI19-DW-07

South Atlantic Region Recreational
Fishery Catches of Red and Black
Grouper, 1981 - 2008 and Gulf of
Mexico Landings of Black Grouper.

Tom Sminkey

Recreational
Statistics

SEDARI19-DW-08

Length Frequencies and Condition
of Released Red Grouper and Black
Grouper from At-Sea Headboat
Observer Surveys in the Gulf of
Mexico and Atlantic Ocean, 2005 to
2007.

Beverly Sauls

Recreational
Statistics

SEDARI19-DW-09

Age, growth, and maturity of black
grouper (Mycteroperca bonaci) —
Crabtree and Bullock (1998)

revisited

Joe O’hop and
Rick Beaver

Life History

SEDAR19-DW-10

Ault-Smith Notes on Reef-fish
Visual Census (RVC) Population
Statistics Estimation for Black
Grouper (Mycteroperca bonaci) and
Red Grouper (Epinephelus mori) in
the Florida Keys and Dry Tortugas
Regions

Jerald S. Ault and
Steven G. Smith

Indices/Life
History

SEDAR19-DW-11

Patterns of annual abundance of
black and red grouper in the Florida
Keys and Dry Tortugas based on

G. Walter Ingram,
Jr. and Douglas E.
Harper

Indices
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reef fish visual census conducted by
NOAA NMFS.

SEDAR19-DW-12 | A fishery independent index for red | Robert G. Muller | Indices
grouper, Epinephelus morio, from and Alejandro
Florida Fish and Wildlife Research | Acosta
Institute's visual survey in the
Florida Keys, 1999-2007

SEDAR19-DW-13 | United States Commercial Vertical | Kevin McCarthy Indices
Line and Longline Vessel
Standardized Catch Rates of Black
Grouper the Gulf of Mexico and
South Atlantic, 1993-2008

SEDAR19-DW-14 | United States Commercial Vertical | Kevin McCarthy Indices
Line Vessel Standardized Catch
Rates of Red Grouper in the US
South Atlantic, 1993-2008

SEDAR19-DW-15 | Calculated discards of black grouper | Kevin McCarthy Commercial
from commercial vertical line and Statistics
longline fishing vessels in the Gulf
of Mexico and US South Atlantic

SEDAR19-DW-16 | Calculated discards of red grouper Kevin McCarthy Commercial
from commercial vertical line Statistics
fishing vessels in the US South
Atlantic

SEDAR19-DW-17 | Patterns of annual abundance of red | G. Walter Ingram, | Indices
grouper observed in chevron traps Jr. and Jessica
set during the MARMAP Survey Stephen
(1990 — 2008) in the U.S. South
Atlantic.

SEDAR19-DW-18 | Standardized catch rates of Atlantic | Walter Ingram’ Indices
red grouper (Epinephelus morio) Stephanie
from the North Carolina Mclnerny, and
Commercial Fisheries Trip Ticket Alan Bianchi

Program.
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SEDAR19-DW-19

Red grouper standardized catch
rates from the Marine Recreational
Fisheries Statistics Survey for the
southeastern U.S. Atlantic Ocean,
1991-2008

Chris Hayes and Indices

Robert G. Muller

SEDAR19-DW-20

Standardized catch rates of black
grouper. Mycteroperca bonaci, and
red grouper, Epinephelus morio,
from Florida’s commercial trip
tickets, 1991-2008

Robert G. Muller Indices

SEDAR19-DW-21

Estimated Landings and Discards of
Red Grouper in the South Atlantic
and Black Grouper in the South
Atlantic and Gulf of Mexico
Headboat Fishery, 2004-2008.

Recreational
Statistics

Ken Brennan

Reference Documents

SEDAR19-RDO01

Reproduction in the protogynous
black grouper (Mycteroperca bonaci
(Poey) from the southern Gulf of
Mexico

Thierry Brulé¢, Ximena Renan,
Teresa Colas-Marrufo, Yazmin
Hauyon, and Armin N. Tuz-Sulub

SEDARI19-RDO02

Life history of red grouper
(Epinephelus morio) off the coasts of
North Carolina and South Carolina

Julian M. Burgos, George R.
Sedberry, David M. Wyanski, and
Patrick J. Harris

SEDARI19-RDO03

Trends in catch data and estimated
static SPR values for fifteen species
of reef fish landed along the
southeastern United States

Jennifer C. Potts and Ken Brennan

SEDAR19-RD04

Density, species and size distribution
of groupers (Serranidae) in three
habitats at Elbow Reef, Florida Keys

Robert Sluka, Mark Chiappone,
Kathleen M. Sullivan, Thomas A.
Potts, Jose M. Levy, Emily F.
Schmitt and Geoff Meester

SEDAR19-RDO05

Population genetic analysis of red
grouper, Epinephelus morio, and

M. S. Zatcoff, A. O. Ball and G. R.
Sedberry
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scamp, Mycteroperca phenax, from
the southeastern U.S. Atlantic and
Gulf of Mexico

SEDARI19-RD06

The 1960 Salt-Water Angling Survey,
USFWS Circular 153

J. R. Clark

SEDARI19-RDO07

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

D. G. Deuel and J. R. Clark

SEDARI19-RDO08

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

D. G. Deuel

SEDARI19-RD09

Age, growth, and reproduction of
black grouper, Mycteroperca bonaci,
in Florida waters

Roy E. Crabtree and Lewis H.
Bullock

SEDARI19-RD10

Age and growth of the warsaw
grouper and black grouper from the
southeast region of the United States

Charles S. Manooch, III and Diane
L. Mason

SEDARI19-RD11

The influence of spear fishing on
species composition and size of
groupers on patch reefs in the upper
Florida Keys

Robert D. Sulka and Kathleen M.
Sullivan

SEDARI19-RD12

Aspects of fishing and reproduction
of the black grouper Mycteroperca
bonaci (Poey, 1860) (Serranidae:
Epinephelinae) in the Northeastern
Brazil

Simone Ferreira Teixeira, Beatrice
Padovani Ferreira and Isairas
Pereira Padovan**

SEDARI19-RD13

Diet composition of juvenile black
grouper (Mycteroperca bonaci) from
coastal nursery areas of the Yucatan
Peninsula, Mexico

Thierry Brulé, Enrique Puerto-
Novelo, Esperanza Pérez-Diaz, and
Ximena Renan-Galindo

SEDARI19-RD14

Life history of the red grouper
(Epinephelus morio) off the North
Carolina and South Carolina coast

Julian M. Burgos

SEDARI19-RD15

Mean Size at Age: An Evaluation of
Sampling Strategies with Simulated

C. Phillip Goodyear
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Red Grouper Data

SEDARI19-RD16

Evaluation of average length as an
estimator of exploitation status for the
Florida coral reef fish community.

Ault, J.S., S.G. Smith, and J.A.
Bohnsack

SEDAR19-RD17

A retrospective (1979-1996)
multispecies assessment of coral reef
fish stocks in the Florida Keys

Ault, J.S., J.A. Bohnsack, and G.A.
Meester

SEDARI19-RD18

Building sustainable fisheries in
Florida’s coral reef ecosystem:
positive signs in the Dry Tortugas.

Ault, J.S., S.G. Smith, J.A.
Bohnsack, J. Luo, D.E. Harper, and
D.B. McClellan

SEDARI19-RD19

Are the coral reef finfish fisheries of
south Florida sustainable?

Ault, J.S., S.G. Smith and J.T.
Tilmant

SEDAR19-RD20

Fishery management analyses for reef
fish in Biscayne National Park: bag &
size limits

Ault, J.S., S.G. Smith, and J.T.
Tilmant

SEDARI19-RD21

Site characterization for Biscayne
National Park: assessment of fisheries
resources and habitats

Ault, J.S., S.G. Smith, G.A.
Meester, J. Luo, and J.A. Bohnsack

SEDARI19-RD22

Baseline Multispecies Coral Reef
Fish Stock Assessment for the Dry
Tortugas

Jerald S. Ault, Steven G. Smith,
Geoffrey A. Meester, Jiangang Luo,
James A. Bohnsack, and Steven L.
Miller

SEDAR19-RD23

Movement of yellowtail snapper
(Ocyurus chrysurus Block 1790) and
black grouper (Mycteroperca bonaci
Poey 1860) in the northern Florida
Keys National Marine Sanctuary as
determined by acoustic telemetry

James Lindholm, Les Kaufman,
Steven Miller, Adam Wagschal and
Melinda Newville

SEDARI19-RD24

Coral reef fish response to FKNMS
management zones: the first ten years
(1997-2007)

James A. Bohnsack, Douglas E.
Harper, David B. McClellan, and G.
Todd Kellison and Jerald S. Ault,
Steven G. Smith, Natalia Zurcher

SEDARI19-RD25

Reef fish movements and marine
designs

Nick Farmer

SEDARI19-RD26

A Cooperative Multi-agency Reef
Fish Monitoring Protocol for the
Florida Keys Coral Reef Ecosystem

Marilyn E. Brandt, Natalia Zurcher,
Alejandro Acosta, Jerald S. Ault,
James A. Bohnsack, Michael W.
Feeley, Doug E. Harper, John Hunt,
Todd Kellison, David B. McClellan,
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Matt E. Patterson, Steven G. Smithi

SEDAR19-RD27

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

Trevor J. Kenchington

SEDAR19-RD28

Population Assessment of the Scamp,
Mycteroperca phenax, from the
Southeastern United States

Charles S.Manooch, III, Jennifer C.
Potts, Michael L. Burton, and Patrick J.
Harris

SEDAR19-RD29

A Review for Estimating Natural
Mortality in Fish Populations

Kate. I. Siegfried & Bruno Sans6

2. LIFE HISTORY

2.1. OVERVIEW

2.1.1. Group membership

Marcel Reichert
Jennifer Potts
Byron White
Dave Wyanski
Joe O’Hop
Doug Gregory
Bill Lindberg
Carrie Simmons

Daniel Carr

SC-DNR-MARMAP, WG leader and editor

SEFSC Beaufort, Data compiler red grouper
SC-DNR-MARMAP, Data provider
SC-DNR-MARMAP, Data provider

FWRI, Data compiler and editor for black grouper
FL SeaGrant, GMFMC SSC

University of Florida, GMFMC SSC

GOM Council Staff lead

SEFSC Beaufort — Data provider

2.2. STOCK DEFINTION AND DESCRIPTION

The red grouper, Epinephelus morio, is a protogynous serranid that is associated with reef

habitat, especially the adults, in the Western Atlantic from Massachusetts through the Gulf of

Mexico and south to Brazil (Brule and Deniel 1996; Johnson et al. 1998). Red grouper are

reported to occur at depths of 24-120 m (Johnson et al. 1998).

2.2.1 Stock structure/definition
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The red grouper fishery has been managed in the US as separate Atlantic and Gulf of Mexico
stock units with the boundary being U.S. Highway 1 in the Florida Keys. Lombardi-Carlson et
al. (2006) found significant differences in size and age structure and in growth rates of red
grouper north and south of 28°N latitude in the Gulf of Mexico, supporting a hypothesis that red
grouper may have some degree of subpopulation structure. Based on landings data from 1983
through 1995, McGovern et al. (2002) indicated a possible disjunct distribution of red grouper
off the Atlantic coast. Landings from more recent years are consistent with these findings (see
information of other Data Workshop Working Groups in this report)

The SEDARI12 Life History Data Workshop (LH DW) for the Gulf of Mexico (GOM)
reviewed the available stock structure information and concluded there is no evidence that
suggests different stock management units need to be considered at this time. The SEDAR19 LH
DW concurs with this report and recommends that the status quo be maintained until further

studies suggest otherwise.

2.2.2. Population genetics

The SEDAR12 LH DW (GOM) reviewed available genetic studies based on mitochondrial DNA
(Richardson and Gold 1997) and microsatellite markers (Zatkoff et al. 2004) and found that there
was no evidence of stock structure or reproductive isolation among southeastern U.S. Atlantic,
northeastern Gulf of Mexico, and southwestern Mexico Gulf of Mexico (Yucatan peninsula)
collections of red grouper. Red grouper may have a more complex stock structure, but a longer
timescale of generations may be needed to detect genetic differences (Zatcoff et al. 2004). Since
the GOM stock assessment, no new published information has become available and the DW
recommends that until more detailed information becomes available that suggests otherwise, the

red grouper of the S. Atlantic coast of the US be considered one stock.

2.2.3. Tagging

No published information is available on tagging of Atlantic red grouper from the US South
Atlantic. Tagging information from the Florida Keys (Farmer 2009) and GOM suggest that adult
red grouper only move short distances, which could contribute to future stock separation given

enough time. The DW of the GOM assessment concluded that it is possible that further research
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will reveal a more complex subpopulation structure that may not be genetically distinct but are

functionally independent units (e.g. red snapper, Fischer et al. 2004).

2.2.4. Larval transport and connectivity

The SEDAR 12 DW was not aware of any larval duration estimates specifically for red grouper,
and no new information has become available. However, other grouper species have been
estimated to have durations of 31-66 days (Lindeman et al. 2000). There are some indications
that red grouper, or at least a small part of the population, may have an estuarine dependent
component since larval and early juvenile red grouper have been caught in traps in creeks in SC
and NC (Ross and Moser 1995, Paulette Mikell, SCDNR, pers.comm.: an ongoing study of gag

grouper ingress in the region).

2.2.5. Distribution

The red grouper occurs in the western Atlantic from Massachusetts to Rio de Janeiro, Brazil, the
Gulf of Mexico and Brazil (Figure 2.14.1 A & B). McGovern et al. (2002) indicated a disjunct
distribution of red grouper off the Atlantic coast. Red grouper are commonly caught off NC,
northern SC and southern FL but are rare from southern SC to northern FL. They reported that
from 1983 through 1995, landings (NC to eastern FL) of grouper increased reaching a peak of
207,000 lbs (Figure 1 in McGovern et al. 2002). Eastern Florida landings dominated the catch
through the middle 1980’s (Figure 2 in McGovern et al. 2002) when a decline occurred,
concurrent with a tremendous increase in North Carolina red grouper landings. During 1986-
1995, 45% of the red grouper from the southeastern United States were landed in east Florida
and 53% were landed in North Carolina. Red grouper are rarely landed in Georgia or South

Carolina (Figure 2 in McGovern et al. 2002).

2.2.6. ldentification issues

There are no significant identification issues with red grouper and there are no other common
names regularly used for red grouper in the region that may complicate data analysis. The LH
WG recommended that no adjustments of the data are necessary to correct for possible

misidentifications.
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2.3. NATURAL MORTALITY

The LH WG Natural mortality for red grouper was evaluated using the following methods:
Alverson & Carney (1975, as presented in Quinn & Deriso (1999), Beverton (1959), Hoenig (for
fish, 1983), Pauly (as presented in Quinn & Deriso, 1999), Ralston (1987), Lorenzen (1992),
Jensen (1996), and the “Rule of thumb”. The formulas are listed in table 2.13.3A and the
estimated M values are provided in Table 2.13.3B.

Since the estimates for Von Bertalanffy parameters K and Liyr did not vary much (see Table
2.13.2), the variability in the M estimates that were based on these K and Li,r would not vary
much either. Considering the size of the age data set, the LH WG recommends using a
maximum age (Tmax) of 26 years (see section 2.5.3). For the Beverton estimate of M, the range of
the 95% confidence interval for the age at 50% maturity was 2.1-3.2 years. Using a K value of
0.211 resulted in rather high M values between 0.66 to 1.14. We also estimated M based on the
Pauly method using 20.9°C (average bottom temperature in the region based on MARMAP
data). Estimates of M using this method for 15°C, 25°C, and 30°C are provided in table 2.13.3.B
to investigate the effect of the temperature choice on M estimates. Natural mortality estimates
using models based on growth and reproductive parameters were highly variable, ranging from
0.09 to 0.78. As was described for the Atlantic red snapper (SEDAR15), among other species,
low natural mortality estimates (M = 0.08-0.09) for Atlantic red grouper using the Alverson and
Carney (1975) method, and relatively high estimates (M = 0.67-1.14) from the Beverton (1992)
equation may be due to the relatively early maturation (2.8 yrs) of red grouper in spite of a
relatively long potential life span of 25 years of more. The LH WG concluded that the use of

these methods was not appropriate for red grouper.

The DW recommended to use Lorenzen age-specific model for estimates of natural mortality for
Ages 1+, as was done in the SEDAR12 for the GOM red grouper assessment. This method
allows for the incorporation of age varying natural mortality while constraining the estimates
using the biological input of maximum age. The panel further recommended that if desired, a
baseline estimate of 0.14 be used for the initial evaluations, with a sensitivity analysis between

0.10 and 0.30. The 0.14 value is an average estimate using the Lorenzen method, as well as the
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combined “Rule of thumb” and Hoenig estimates. It is also similar to the natural mortality value

used in the SEDAR12 GOM red grouper assessment.

2.4. DISCARD MORTALITY

The Working Group reviewed the scientific studies on release mortality available for red
grouper. Release mortality for red grouper has been reported at 0-15%, but may potentially be
higher under certain scenarios. In the Gulf of Mexico, Wilson & Burns (1996) found that release
mortality for red grouper was 9% for depths less than 44 meters. Burns et al. (2002) reported that
release mortality for red grouper, was 15% for depths 35-55 meters. However, Burns et al.
(2002) state that capture/release mortality was not strongly related to depth. Burns et al. (2002)
also reported that red grouper showed a significantly greater (P< 0.0001) tag return rate
(survival) when unvented. Rudershausen et al. (2007) found that red grouper, in the Atlantic, had
an overall release mortality of 8.6%. Those red grouper < 508 mm TL had a release mortality of
10.2% (n=68), and those > 508 mm total length (TL) had release mortality 0.0 % (n=13). Those
captured in depths between 25-50 meters had an immediate (release) mortality of 8.6% with a

potential delayed mortality of 70.6 % (based on a Monte Carlo probability model).

2.5. AGE

2.5.1 Available age data

Age data were available from SEFSC Beaufort, NC and MARMAP. Each lab provided age
information from both fishery dependent and fishery dependent sources. During the DW data
were combined and analyses were performed on the combined data set. The LH WG also
provided a series of tables with the number of age samples by fishery, year, and state (Table
2.13.1). A significant portion of the SC-DNR/MARMAP otolith data does not include marginal
increment information (“edge type”), therefore increment count was used as a proxy for age. In
other words, no calendar ages were used in the analysis. The LH WG recommends that
MARMAP re-evaluate the available red grouper age data to provide edge types for future
assessments. Note that the fishery-independent age frequency data reported by the life-history
group is different than that reported by the indices workgroup. The MARMAP life history data
represent all red grouper captured with all gear types, under all conditions. The samples used in

developing indices are those from Chevron traps only, fished as intended on appropriate habitat.
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2.5.2. Age procedures, error matrix, and conversion criteria.

SC-DNR/MARMAP and NMFS Beaufort staff met during the SEDAR17 Assessment Workshop
to discuss processing and examination of red grouper otoliths. It was concluded that both labs
use similar processing techniques and read red grouper otoliths after they have been sectioned.

In addition, both labs interpret the increment structure of red grouper otoliths in a similar
manner; increments and edge types were characterized in similar way. After the meeting a set of
200 red grouper otolith sections was read by NMFS Beaufort Lab and SC-DNR/MARMAP staff.
Annuli counts and edge type for each sample were recorded. Comparisons of the calendar ages
of 193 otoliths yielded an absolute agreement between labs of 77%, with an agreement of 99%
within 1 calendar year. Average Percent Error (APE) between readings of the two labs was 2.2%,

well within the < 5% acceptable APE for relatively easy to read otoliths such as red grouper.

Although the age data were not converted to calendar age, the LH WG recommended the
following criteria for possible conversions: Burgos et al. (2007) concluded that annulus (opaque
zone) formation is completed by August. For otoliths collected between January 1 and July 31
with a wide translucent zone on the otolith edge, the annuli counts should be advanced by one for
calendar age. For samples from the same time period with opaque zones or narrow translucent
zones on the edge, annuli counts should be equal to calendar age. For samples collected between

August 1 and December 31, annuli counts should be equal to calendar age regardless of edge

type.

2.5.3. Maximum age

The maximum age of red grouper in the NMFS Beaufort samples (n= 6,541 dating back to 1972)
is 26 years. This fish was collected in March of 2003 by a recreational angler. The oldest two
fish collected by MARMAP were 20 years (n=2,852, dating back to 1979) and were collected in
June and July of 1998 by a commercial fisherman using hook and line. The maximum age for red
grouper reported in the Gulf of Mexico was 29 yrs (SEDAR12-DW-03). The LHWG
recommends using 26 years at the maximum age for red grouper since this value is based on the

largest data set, spanning the longest time period.
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2.6. GROWTH

Using several subsets of the combined data set, a series of Von Bertalanffy (VB) growth
parameters were estimated (Table 2.13.2). The LH WG recommends using Li,~=848.2 (mm),
K=0.213 (per year), and t,=-0.66 (yr) in the stock assessment model. These values were obtained
using the most appropriate treatment of the data: all available age data with the Diaz et al. (2004)
correction applied for fishery dependent samples (Figure 2.14.2). The LH WG feels that the
selected values are robust, since there was very little variability between the VB parameter
estimates between the various iterations (Table 2.13.2). The difference from the general pattern

for the MARMAP vertical long line data is due to the low sample size (n=55).

2.7. REPRODUCTION
Red grouper is a protogynous hermaphrodite (Moe 1969; Burgos et al. 2007) with asynchronous
ovarian organization. Eggs are released in batches (SEDAR12-DW-4), but the fecundity pattern

(determinate vs. indeterminate) of red grouper is not known.

Burgos et al. (SEDAR19-RD02) is the only published reference on the reproductive biology of
red grouper along the Atlantic coast of the southeastern U.S. Fishery-independent data collected
by the MARMAP program during 1997-2007 were added to the Burgos et al. data set in
preparation for the present data workshop. In the workshop data set, sixty-four percent of the
2915 specimens examined histologically came from fishery-dependent sources, primarily the
commercial snapper reel fishery. Overall, the majority of specimens were collected with snapper
reels (74%) and chevron traps (19%). The information below on spawning seasonality, sexual
maturity, sex ratio, and sex transition is based on the most accurate technique (histology) utilized

to assess reproductive condition in fishes.

The reproductive information provided to the LH WG was based exclusively on samples
collected by the MARMAP program. The LH WG recommends that information provided by
MARMAP on spawning seasonality, age at maturity, age at sex transition, and overall sex ratio
be used in the assessment for the following reasons: 1) sample sizes in the analyses are large

(>1200), 2) this is the only information on the reproductive biology of red grouper along the
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Atlantic coast of the southeastern U.S., and 3) the information is based on the most accurate

technique (histology) utilized to assess reproductive condition in fishes.

2.7.1 Spawning season

Spawning season is from February through June, with a peak in April (Burgos et al. 2007).
Burgos et al. (2007) reported the capture of spawning red grouper off the Carolinas between
32°20'N and 34°11'N. Figure 2.14.3 summarizes all available spawning location information
collected by MARMAP over the years for both male and female red grouper. The data suggest

that spawning is concentrated along the shelf edge.

2.7.2 Fecundity

No estimates of annual fecundity at age are available for red grouper along the Atlantic coast of
the southeastern U.S. Equations relating age to batch fecundity (BF = 97986*Age — 409775; r* =
0.49, n=73) and annual fecundity (AF = 416068*Age -1E+06; 1> = 0.26, n=72) were developed
for red grouper in the Gulf of Mexico by Fitzhugh et al. (SEDAR12-DW-4), but those equations
are limited to ages 5+; for age 4, the equations produce a negative estimate of fecundity. After
the Data Workshop, a small amount of gonad weight data (with corresponding age data; n=112,
see Figure 2.14.4) was found in the MARMAP data set; however, the relationship between
gonad weight age and is weak (simple linear regression, adj. = 0.04), and marginally

significant (p = 0.02).

Given the limitations of the fecundity equations and the lack of adequate gonad weight data, the
consensus of DW was to recommend the use of total mature biomass (male and female
separately) as a proxy for fecundity. It should be noted that gonad weight served as a proxy for

fecundity at age in SEDAR12.

2.7.3 Age and size at maturity

The smallest mature female was 352 mm TL, and the youngest was age 2 (Figure 2.14.5); age at
50% maturity was 2.8 yr (95% CI =2.06-3.21) and length at 50% maturity was 488 mm TL
(95% CI =482-493). The largest immature female was 641 mm TL and the oldest was age 9.

The logistic equation (1 - 1/(1 + exp(at+b*age)) was used to estimate As, for females (a=-2.1139;
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b=0.7569). This value of As (2.8 yr) is very similar to the value of 2.4 yr (95% CI = 1.77-2.74)
reported by Burgos et al. (2007), but it is approximately one year higher than the value of 2 yr
applied to data from the 1990s+ during the assessment of Gulf of Mexico red grouper (See
Figure 2.5 in SEDAR 12 SARI). It should be noted that the estimate from SEDAR 12 was based
on a methodology that omitted inactive mature females because this reproductive state is most
difficult to distinguish from the immature state. In SEDAR19, the classical definition of
maturity has been utilized, such that inactive mature females have been included in the
numerator and denominator of the proportion mature calculation and the data set has not been
temporally restricted. It should be noted that 18.8% of female specimens were classified as
“uncertain maturity” because it was difficult to determine whether or not the specimens had
spawned previously and therefore reached sexual maturity; therefore, they were omitted from

analyses of maturity and sex ratio.

A comparison of age at maturity ogives for 1990-1999 and 2000-2007 with PROBIT analysis
revealed a shift toward maturity at later age (period effect, p<0.0001), but the overall fit of the
model was poor (Logistic model, L.R. chi-square=30.8, p = 0.021). Sample size in the latter
period was relatively small (440 vs. 1444). Given the limitations of this analysis, the DW

recommends the use of the maturity ogive based on all data as reported above.

Concerning the discrepancy between the observed and predicted percentage of mature specimens

at age 1, the WG recommends that the observed value of 0% be used in the assessment.

2.7.4 Age and size at sex transition.

The smallest male was 402 mm TL, and the youngest was age 2 (Figure 2.14.6.); age at 50% sex
transition was 7.7 yr (95% CI = 7.06-8.84) and length at 50% transition was 698 mm TL (95%
CI = 684-717).The largest female was 793 mm TL and the oldest was age 13. The normal
equation (1-Prob(atb*age)) was used to estimate Asy (a=2.4115; b=-0.3121). This value of As
(7.7 yr) 1s very similar to the value of 7.2 yr (95% CI = 6.9-7.7) reported by Burgos et al. (2007),
but it’s approximately three years lower than the estimate of 10.5 yr applied to data from the
1990s+ during the assessment of Gulf of Mexico red grouper (See Fig 2.6 in SEDAR 12 SARI).
A comparison of Asy values based on MARMAP data from two periods (1990-1999 and 2000-
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2007) showed that there was no change in age at sex transition (Probit analysis, Normal model;
period chi-square=1.08, p=0.299). It should be noted that the overall fit of the model was poor

(L.R. chi-square=56.6; p<0.0001); sample size in the latter period was relatively small (381 vs.
1445). Given the limitations of this analysis, the DW recommends the use of the age at sex

transition ogive based on all data as reported above.

2.7.5 Sex ratio

The percentage of males and transitional specimens in the data set used for SEDAR19 was
21.4%, a value similar to those (22.1 and 22.4%) reported by Coleman et al. (1996) for two
studies of Gulf of Mexico red grouper during 1991-1992.

2.8. MOVEMENTS AND MIGRATIONS
Please see Section 2.2.3. — Tagging.

2.9. MERISTICS AND CONVERSIONS
The LH WG recommends the conversions in Table 2.13.5 for length/length weight/weight, and
length/weight transformations where needed. The LH WG feels that the conversions are robust

since they were established using relatively large data sets with appropriate size ranges.

2.10. LIFE HISTORY PARAMETERS AND STEEPNESS

The LH WG did not have an opportunity to discuss steepness issues related to life history
parameters. The LH WG recommends this topic should be addressed in a separate meeting,
possibly in conjunction with a future SEDAR DW. The meeting should involve a broad range of
individuals with expertise in steepness related life history aspects and include members of the

assessment teams.

2.11. RESEARCH RECOMMENDATIONS
e The DW LHWG recognized the value of continuing the age workshops and exchange of
otoliths in preparation of SEDAR data workshops. This will be especially important for

species that have been recognized as relatively difficult to age.
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The DW LHWG also recognizes the value of similar workshops to discuss the
interpretation of reproductive samples, and the possible exchange of histological sections
between labs in preparation of SEDAR Data Workshops. This will be especially
important for species that have been recognized as relatively difficult to stage.

Since fecundity information is only available from the GOM and does not include
estimates for ages less than 5 years, the DW LH GW recommends initiating a study to
estimate fecundity and further identify spawning locations for all age classes in both the
GOM and Atlantic populations.

The data presented at the DW suggest a possible disjunct distribution in the Atlantic stock
(NC-FL). The DW LH GW recommends a study to further investigate this by use of
genetic, tagging, and other techniques.

Improved collection and collection strategy for hard parts, in particular from the
recreational sector.

Increase of Fishery Independent data to include the entire area of red grouper distribution
in the Atlantic.

Virtually no information on the life history and distribution of juvenile red grouper (i.e.
ages 0-2) is available. The DW LH WG recommends a study to gather information on

these early stages.

Procedural recommendation:

2.12.

The DW recommends that the report of the natural mortality workshop organized by
NMES (Seattle, WA, August 2009) be a made available to the DW LHW before the next

SEDAR as a guide in the discussions concerning natural mortality.
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