3

V.

For the best experience, open this PDF portfolio in
Acrobat 9 or Adobe Reader 9, or later.

Get Adobe Reader Now!



http://www.adobe.com/go/reader


APPENDIX C. HISTORY OF MANAGEMENT FOR THE SNAPPER GROUPER

FISHERY
Document All Proposed Rule Major Actions. Note that not all details are
Actions Final Rule provided here. Please refer to Proposed and Final
Effective Rules for all impacts of listed documents.
By:
-12” limit — red snapper, yellowtail snapper, red
grouper, Nassau grouper
-8” limit — black sea bass
PR: 48 FR 26843 -4” trawl mesh size
FMP (1983) 08/31/83 FR: 48 FR 39463 -Gear limitations — poisons, explosives, fish traps,
trawls
-Designated modified habitats or artificial reefs as
Special Management Zones (SMZs)
Regulatory PR: 51 FR 43937 -Prohibited. fishing in SMZs.except with hand-held
Amendment 03/27/87 FR: 52 FR 9864 hook-and-line and spearfishing gear.
#1 (1986) ) -Prohibited harvest of goliath grouper in SMZs.
-Prohibited trawl gear to harvest fish south of Cape
Hatteras, NC and north of Cape Canaveral, FL.
Amendment 01/12/89 PR: 53 FR 42985 -Directed fishery defined as vessel with trawl gear and
#1 (1988) FR: 54 FR 1720 >200 1bs s-g on board.
-Established rebuttable assumption that vessel with s-g
on board had harvested such fish in EEZ.
Regulatory PR: 53 FR 32412 | -Established 2 artificial reefs off Ft. Pierce, FL as
Amendment 03/30/89 FR. 54 FR 8342 SMZs
#2 (1988) ) )
Notice of -Anyone entering federal wreckfish fishery in the EEZ
09/24/90 55 FR 39039 off S. Atlantic states after 09/24/90 was not assured of
Control Date PO
future access if limited entry program developed.
Regulatory ) -Established artificial reef at Key Biscayne, FL as
PR: 55 FR 28066 . . - .
Amendment 11/02/90 FR: 55 FR 40394 SMZ. Fish trapping, bottom longlining, spear fishing,
#3 (1989) ) and harvesting of Goliath grouper prohibited in SMZ.
-Prohibited harvest/possession of goliath grouper in or
Amendment 10/30/90 PR: 55 FR 31406 from the EEZ
#2 (1990) FR: 55 FR 46213 -Defined overfishing for goliath grouper and other

species






Document

All
Actions
Effective
By:

Proposed Rule
Final Rule

Major Actions. Note that not all details are
provided here. Please refer to Proposed and Final
Rules for all impacts of listed documents.

Emergency
Rule

8/3/90

55 FR 32257

-Added wreckfish to the FMU

-Fishing year beginning 4/16/90

-Commercial quota of 2 million pounds
-Commercial trip limit of 10,000 pounds per trip

Fishery Closure
Notice

8/8/90

55 FR 32635

- Fishery closed because the commercial quota of 2
million pounds was reached

Emergency
Rule Extension

11/1/90

55 FR 40181

-extended the measures implemented via emergency
rule on 8/3/90

Amendment #3
(1990)

01/31/91

PR: 55 FR 39023
FR: 56 FR 2443

-Added wreckfish to the FMU;

-Defined optimum yield and overfishing

-Required permit to fish for, land or sell wreckfish;
-Required catch and effort reports from selected,
permitted vessels;

-Established control date of 03/28/90;

-Established a fishing year for wreckfish starting April
16;

-Established a process to set annual quota, with initial
quota of 2 million pounds; provisions for closure;
-Established 10,000 pound trip limit;

-Established a spawning season closure for wreckfish
from January 15 to April 15; and

-Provided for annual adjustments of wreckfish
management measures;

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 developed.






Document

All
Actions
Effective
By:

Proposed Rule
Final Rule

Major Actions. Note that not all details are
provided here. Please refer to Proposed and Final
Rules for all impacts of listed documents.

Amendment #4
(1991)

01/01/92

PR: 56 FR 29922
FR: 56 FR 56016

-Prohibited gear: fish traps except black sea bass traps
north of Cape Canaveral, FL; entanglement nets;
longline gear inside 50 fathoms; bottom longlines to
harvest wreckfish**; powerheads and bangsticks in
designated SMZs off S. Carolina.

-defined overfishing/overfished and established
rebuilding timeframe: red snapper and groupers < 15
years (year 1 = 1991); other snappers, greater
amberjack, black sea bass, red porgy < 10 years (year 1
=1991)

-Required permits (commercial & for-hire) and
specified data collection regulations

-Established an assessment group and annual
adjustment procedure (framework)

-Permit, gear, and vessel id requirements specified for
black sea bass traps.

-No retention of snapper grouper spp. caught in other
fisheries with gear prohibited in snapper grouper
fishery if captured snapper grouper had no bag limit or
harvest was prohibited. If had a bag limit, could retain
only the bag limit.

-8” limit — lane snapper

-10” limit — vermilion snapper (recreational only)

-12” limit — red porgy, vermilion snapper (commercial
only), gray, yellowtail, mutton, schoolmaster, queen,
blackfin, cubera, dog, mahogany, and silk snappers
-20” limit — red snapper, gag, and red, black, scamp,
yellowfin, and yellowmouth groupers.

-28” FL limit — greater amberjack (recreational only)
-36” FL or 28” core length — greater amberjack
(commercial only)

-bag limits — 10 vermilion snapper, 3 greater amberjack
-aggregate snapper bag limit — 10/person/day,
excluding vermilion snapper and allowing no more
than 2 red snappers

-aggregate grouper bag limit — 5/person/day, excluding
Nassau and goliath grouper, for which no retention
(recreational & commercial) is allowed

-spawning season closure — commercial harvest greater
amberjack > 3 fish bag prohibited in April south of
Cape Canaveral, FL

-spawning season closure — commercial harvest mutton
snapper >snapper aggregate prohibited during May and
June

-charter/headboats and excursion boat possession limits
extended






Document

All
Actions
Effective
By:

Proposed Rule
Final Rule

Major Actions. Note that not all details are
provided here. Please refer to Proposed and Final
Rules for all impacts of listed documents.

Amendment #5
(1991)

04/06/92

PR: 56 FR 57302
FR: 57 FR 7886

-Wreckfish: established limited entry system with
ITQs; required dealer to have permit; rescinded 10,000
Ib. trip limit; required off-loading between 8 am and 5
pm; reduced occasions when 24-hour advance notice of
offloading required for off-loading; established
procedure for initial distribution of percentage shares
of TAC

Emergency
Rule

8/31/92

57 FR 39365

-Black Sea Bass (bsb): modified definition of bsb pot;
allowed multi-gear trips for bsb; allowed retention of
incidentally-caught fish on bsb trips

Emergency
Rule Extension

11/30/92

57 FR 56522

-Black Sea Bass: modified definition of bsb pot;
allowed multi-gear trips for bsb; allowed retention of
incidentally-caught fish on bsb trips

Regulatory
Amendment #4
(1992)

07/06/93

FR: 58 FR 36155

-Black Sea Bass: modified definition of bsb pot;
allowed multi-gear trips for bsb; allowed retention of
incidentally-caught fish on bsb trips

Regulatory
Amendment #5
(1992)

07/31/93

PR: 58 FR 13732
FR: 58 FR 35895

-Established 8 SMZs off S. Carolina, where only hand-
held, hook-and-line gear and spearfishing (excluding
powerheads) was allowed.

Amendment #6
(1993)

07/27/94

PR: 59 FR 9721
FR: 59 FR 27242

-commercial quotas for snowy grouper, golden tilefish
-commercial trip limits for snowy grouper, golden
tilefish, speckled hind, and warsaw grouper

-include golden tilefish in grouper recreational
aggregate bag limits

-prohibited sale of warsaw grouper and speckled hind
-100% logbook coverage upon renewal of permit
-creation of the Oculina Experimental Closed Area
-data collection needs specified for evaluation of
possible future IFQ system

Amendment #7
(1994)

01/23/95

PR: 59 FR 47833
FR: 59 FR 66270

-12” FL — hogfish

-16” TL — mutton snapper

-required dealer, charter and headboat federal permits
-allowed sale under specified conditions

-specified allowable gear and made allowance for
experimental gear

-allowed multi-gear trips in N. Carolina

-added localized overfishing to list of problems and
objectives

-adjusted bag limit and crew specs. for charter and
head boats

-modified management unit for scup to apply south of
Cape Hatteras, NC

-modified framework procedure

Regulatory
Amendment #6
(1994)

05/22/95

PR: 60 FR 8620
FR: 60 FR 19683

Established actions which applied only to EEZ off
Atlantic coast of FL: Bag limits — 5
hogfish/person/day (recreational only), 2 cubera
snapper/person/day > 30” TL; 12” TL — gray
triggerfish

Notice of
Control Date

04/23/97

62 FR 22995

-Anyone entering federal bsb pot fishery off S. Atlantic
states after 04/23/97 was not assured of future access if
limited entry program developed.






Document

All
Actions
Effective
By:

Proposed Rule
Final Rule

Major Actions. Note that not all details are
provided here. Please refer to Proposed and Final
Rules for all impacts of listed documents.

Amendment #8
(1997)

12/14/98

PR: 63 FR 1813
FR: 63 FR 38298

-established program to limit initial eligibility for
snapper grouper fishery: Must demonstrate landings of
any species in SG FMU in 1993, 1994, 1995 or 1996;
and have held valid SG permit between 02/11/96 and
02/11/97.

-granted transferable permit with unlimited landings if
vessel landed > 1,000 Ibs. of snapper grouper spp. in
any of the years

-granted non-transferable permit with 225 Ib. trip limit
to all other vessels

-modified problems, objectives, OY, and overfishing
definitions

-expanded Council’s habitat responsibility

-allowed retention of snapper grouper spp. in excess of
bag limit on permitted vessel with a single bait net or
cast nets on board

-allowed permitted vessels to possess filleted fish
harvested in the Bahamas under certain conditions.

Regulatory
Amendment #7
(1998)

01/29/99

PR: 63 FR 43656
FR: 63 FR 71793

-Established 10 SMZs at artificial reefs off South
Carolina.

Interim Rule
Request

1/16/98

-Council requested all Amendment 9 measures except
black sea bass pot construction changes be
implemented as an interim request under MSA

Action
Suspended

5/14/98

-NMFS informed the Council that action on the interim
rule request was suspended

Emergency
Rule Request

9/24/98

-Council requested Amendment 9 be implemented via
emergency rule

Request not
Implemented

1/22/99

-NMFS informed the Council that the final rule for
Amendment 9 would be effective 2/24/99; therefore
they did not implement the emergency rule






Document

All
Actions
Effective
By:

Proposed Rule
Final Rule

Major Actions. Note that not all details are
provided here. Please refer to Proposed and Final
Rules for all impacts of listed documents.

Amendment #9
(1998)

2/24/99

PR: 63 FR 63276
FR: 64 FR 3624

-Red porgy: 14” length (recreational and commercial);
5 fish rec. bag limit; no harvest or possession > bag
limit, and no purchase or sale, in March and April.
-Black sea bass: 10” length (recreational and
commercial); 20 fish rec. bag limit; required escape
vents and escape panels with degradable fasteners in
bsb pots

-Greater amberjack: 1 fish rec. bag limit; no harvest or
possession > bag limit, and no purchase or sale, during
April; quota = 1,169,931 1bs; began fishing year May
1; prohibited coring.

-Vermilion snapper: 11 length (recreational)

Gag: 24” length (recreational); no commercial harvest
or possession > bag limit, and no purchase or sale,
during March and April

-Black grouper: 24” length (recreational and
commercial); no harvest or possession > bag limit, and
no purchase or sale, during March and April.

-Gag and Black grouper: within 5 fish aggregate
grouper bag limit, no more than 2 fish may be gag or
black grouper (individually or in combination)

-All SG without a bag limit: aggregate recreational bag
limit 20 fish/person/day, excluding tomtate and blue
runners

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

Amendment #9
(1998)
resubmitted

10/13/00

PR: 63 FR 63276
FR: 65 FR 55203

-Commercial trip limit for greater amberjack

Regulatory
Amendment #8
(2000)

11/15/00

PR: 65 FR 41041
FR: 65 FR 61114

-Established 12 SMZs at artificial reefs off Georgia;
revised boundaries of 7 existing SMZs off Georgia to
meet CG permit specs; restricted fishing in new and
revised SMZs

Emergency
Interim Rule

09/08/99,
expired
08/28/00

64 FR 48324
and
65 FR 10040

-Prohibited harvest or possession of red porgy.

Emergency
Action

9/3/99

64 FR 48326

-Reopened the Amendment 8 permit application
process

Amendment
#10 (1998)

07/14/00

PR: 64 FR 37082
and 64 FR 59152
FR: 65 FR 37292

-Identified EFH and established HAPCs for species in
the SG FMU.






Document

All
Actions
Effective
By:

Proposed Rule
Final Rule

Major Actions. Note that not all details are
provided here. Please refer to Proposed and Final
Rules for all impacts of listed documents.

Amendment
#11 (1998d)

12/02/99

PR: 64 FR 27952
FR: 64 FR 59126

-MSY proxy: goliath and Nassau grouper = 40% static
SPR; all other species = 30% static SPR
-OY: hermaphroditic groupers = 45% static SPR;
goliath and Nassau grouper = 50% static SPR;
all other species = 40% static SPR
-Overfished/overfishing evaluations:

BSB: overfished (MSST=3.72 mp, 1995
biomass=1.33 mp); undergoing overfishing
(MFMT=0.72, F1991-1995=0.95)

Vermilion snapper: overfished (static SPR = 21-
27%).

Red porgy: overfished (static SPR = 14-19%)).

Red snapper: overfished (static SPR = 24-32%)

Gag: overfished (static SPR =27%)

Scamp: no longer overfished (static SPR = 35%)

Speckled hind: overfished (static SPR = 8-13%)

Warsaw grouper: overfished (static SPR = 6-14%)

Snowy grouper: overfished (static SPR = 5=15%)

White grunt: no longer overfished (static SPR = 29-
39%)

Golden tilefish: overfished (couldn’t estimate static
SPR)

Nassau grouper: overfished (couldn’t estimate static
SPR)

Goliath grouper: overfished (couldn’t estimate static
SPR)

-overfishing level: goliath and Nassau grouper =
F>F40% static SPR; all other species: = F>F30% static
SPR

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

Amendment
#12 (2000)

09/22/00

PR: 65 FR 35877
FR: 65 FR 51248

-Red porgy: MSY=4.38 mp; OY=45% static SPR;
MFMT=0.43; MSST=7.34 mp; rebuilding
timeframe=18 years (1999=year 1); no sale during Jan-
April; 1 fish bag limit; 50 Ib. bycatch comm. trip limit
May-December; modified management options and list
of possible framework actions.

Amendment
#13A (2003)

04/26/04

PR: 68 FR 66069
FR: 69 FR 15731

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

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).






Document

All
Actions
Effective
By:

Proposed Rule
Final Rule

Major Actions. Note that not all details are
provided here. Please refer to Proposed and Final
Rules for all impacts of listed documents.

Amendment
#13C (20006)

10/23/06

PR: 71 FR 28841
FR: 71 FR 55096

- End overfishing of snowy grouper, vermilion snapper,
black sea bass, and golden tilefish. Increase allowable
catch of red porgy. Year 1 =2006.

1. Snowy Grouper Commercial: Quota (gutted weight)
= 151,000 Ibs gw in year 1, 118,000 Ibs gw in year 2,
and 84,000 Ibs gw in year 3 onwards. Trip limit =275
Ibs gw in year 1, 175 lbs gw in year 2, and 100 lbs gw
in year 3 onwards.

Recreational: Limit possession to one snowy grouper
in 5 grouper per person/day aggregate bag limit.

2. Golden Tilefish Commercial: Quota of 295,000 1bs
gw, 4,000 Ibs gw trip limit until 75% of the quota is
taken when the trip limit is reduced to 300 lbs gw. Do
not adjust the trip limit downwards unless 75% is
captured on or before September 1.

Recreational: Limit possession to 1 golden tilefish in 5
grouper per person/day aggregate bag limit.

3. Vermilion Snapper Commercial: Quota of
1,100,000 lbs gw.

Recreational: 12” size limit.

4. Black Sea Bass Commercial: Commercial quota
(gutted weight) of 477,000 lbs gw in year 1, 423,000
lbs gw in year 2, and 309,000 lbs gw in year 3
onwards. Require use of at least 2” mesh for the entire
back panel of black sea bass pots effective 6 months
after publication of the final rule. Require black sea
bass pots be removed from the water when the quota is
met. Change fishing year from calendar year to June 1
— May 31.

Recreational: Recreational allocation of 633,000 lbs gw
in year 1, 560,000 lbs gw in year 2, and 409,000 lbs gw
in year 3 onwards. Increase minimum size limit from
10”to 11” in year 1 and to 12” in year 2. Reduce
recreational bag limit from 20 to 15 per person per day.
Change fishing year from the calendar year to June 1
through May 31.

5. Red Porgy Commercial and recreational

1. Retain 14” TL size limit and seasonal closure
(retention limited to the bag limit);

2. Specify a commercial quota of 127,000 Ibs gw and
prohibit sale/purchase and prohibit harvest and/or
possession beyond the bag limit when quota is taken
and/or during January through April;

3. Increase commercial trip limit from 50 lbs ww to
120 red porgy (210 Ibs gw) during May through
December;

4. Increase recreational bag limit from one to three red
porgy per person per day.

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

Amendment

2/12/09

PR: 73 FR 32281

-Establish eight deepwater Type II marine protected






Document

All
Actions
Effective
By:

Proposed Rule
Final Rule

Major Actions. Note that not all details are
provided here. Please refer to Proposed and Final
Rules for all impacts of listed documents.

#14 (2007) Sent
to NMFS 7/18/07

FR: 74 FR 1621

areas (MPAs) to protect a portion of the population and
habitat of long-lived deepwater snapper grouper
species.

Amendment
#15A (2007)

3/14/08

73 FR 14942

- Establish rebuilding plans and SFA parameters for
snowy grouper, black sea bass, and red porgy.

Amendment
#15B (2008b)

2/15/10

PR: 74 FR 30569
FR: 74 FR 58902

- Prohibit the sale of bag-limit caught snapper grouper
species.

-Reduce the effects of incidental hooking on sea turtles
and smalltooth sawfish.

- Adjust commercial renewal periods and
transferability requirements.

- Implement plan to monitor and assess bycatch,

- Establish reference points for golden tilefish.

- Establish allocations for snowy grouper (95% com &
5% rec) and red porgy (50% com & 50% rec).

Amendment
#16 (SAFMC
2008c)

7/29/09

PR: 74 FR 6297
FR: 74 FR 30964

-Specify SFA parameters for gag and vermilion
snapper

-For gag grouper: Specify interim allocations 51%com
& 49%rec; rec & com spawning closure January
through April; directed com quota=348,440 pounds
gutted weight; reduce 5-grouper aggregate to 3-grouper
and 2 gag/black to 1 gag/black and exclude captain &
crew from possessing bag limit.

-For vermilion snapper: Specify interim allocations
68%com & 32%rec; directed com quota split Jan-
June=168,501 pounds gutted weight and 155,501
pounds July-Dec; reduce bag limit from 10 to 4 and a
rec closed season October through May 15. In
addition, the NMFS RA will set new regulations based
on new stock assessment.

-Require dehooking tools.

Amendment
#17A (TBD)

TBD

TBD

-Specify an ACL and an AM for red snapper with
management measures to reduce the probability that
catches will exceed the stocks” ACL

-Specify a rebuilding plan for red snapper

-Specify status determination criteria for red snapper
-Specify a monitoring program for red snapper

Amendment
#17B (TBD)

TBD

TBD

-Specify ACLs, ACTs, and AMs, where
necessary, for 9 species undergoing
overfishing.
-Modify management measures as needed to
limit harvest to the ACL or ACT.
-Update the framework procedure for
specification of total allowable catch.
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Notice of
Control Date

12/4/08

TBD

Establishes a control date for the golden tilefish
fishery of the South Atlantic

Notice of
Control Date

12/4/08

TBD

Establishes control date for black sea bass pot fishery
of the South Atlantic

Amendment 18
(TBD)

TBD

TBD

-Extend the range of the snapper-grouper FMP north
-Limit participation and effort in the golden tilefish
fishery

-Modifications to management of the black sea bass
pot fishery

-Separate snowy grouper quota into regions/states
-Separate the gag recreational allocation into
regions/states

-Change the golden tilefish fishing year

-Improve the accuracy, timing, and quantity of fisheries
statistics

-Designate EFH in new northern areas

Red Snapper
Interim Rule

1/4/10

PR: 74 FR 31906
FR: 74 FR 63673
Extension: 75 FR
27658

-Prohibit commercial and recreational harvest of red
snapper from January 4, 2010, to June 2, 2010.
-Regulations were extended until December 5, 2010.
-Reduce overfishing of red snapper while long-term
measures to end overfishing are addressed in
Amendment 17A.

Amendment 19

TBD

TBD

-Establish deepwater coral HAPCs






Document All Proposed Rule Major Actions. Note that not all details are
Actions | Final Rule provided here. Please refer to Proposed and Final
Effective Rules for all impacts of listed documents.
By:
-Update wreckfish ITQ according to reauthorized
MSFCMA
Amendment 20 | TBD TBD -Establish ACLs, AMs, and management reference
points for wreckfish fishery
-Establish ABC control rules, establish ABCs,
ACTs, and AMs for species not undergoing
overfishing
. -Remove some species from South Atlantic FMUs
Comprehensive . . .
-Specify allocations among the commercial,
ACL TBD TBD . . .
recreational, and for-hire sectors for species not
Amendment

undergoing overfishing -Limit the total mortality
for federally managed species in the South
Atlantic to the ACTs

-Address spiny lobster issues.
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APPENDIX F. An Interactive Combined Effects (ICE) Model for South Atlantic Red Snapper

NOAA Fisheries Service
Southeast Regional Office

263 13" Avenue South

Saint Petersburg, Florida 33701

Introduction

The SEDAR-24 (2010) benchmark stock assessment of U.S. South Atlantic red snapper indicates
the stock is undergoing overfishing and is severely overfished (SEDAR 24 2010). The South
Atlantic Fishery Management Council (SAFMC) is currently developing Regulatory Amendment
10 (Reg10) to the Snapper-Grouper Fishery Management Plan (FMP) to address overfishing of
red snapper and rebuild this stock (SAFMC 2010). Three ‘plausible’ stock assessment model
outcomes were identified by the SAFMC’s Scientific and Statistical Committee (SSC) as being the
most useful for red snapper management purposes. These runs improved model fits to the
headboat catch-per-unit-effort index, and were presented to the SEDAR-24 (2010) Review
Workshop as ‘hb=0.2’, ‘hb=0.25’, and ‘hb=0.3’. Given Fepuiig = 98%F304spr, @ 70-75% percent
reduction in total removals of red snapper from 2007-2009 baseline levels is projected to end
overfishing and rebuild the red snapper stock under these various scenarios.

Amendment 16 to the Snapper-Grouper FMP was implemented in July 2009, closing the
vermilion snapper (VS) recreational fishery in the U.S. South Atlantic during November through
March of each year. Amendment 16 also closed shallow-water grouper (SWG) to commercial
and recreational harvest during January through April of each year. Amendment 178, if
implemented, would include a prohibition on harvest of several deepwater snapper-grouper
species beyond 240 feet (73 m). These regulatory actions may indirectly affect red snapper
removals (e.g. landings and dead discards) if trips targeting other regulated species no longer
occur due to closed seasons or areas. Additionally, red snapper removals will be directly
impacted by the implementation of Amendment 17A, which includes a year-round prohibition
on red snapper harvest, possession, and retention in the U.S. South Atlantic exclusive economic
zone (EEZ).

Five reports were completed by Southeast Regional Office personnel analyzing the effects of
SAFMC FMP amendments on red snapper removals (SERO 2009a-e). Input assumptions and
data for these previous reports were based upon an earlier red snapper stock assessment
(SEDAR-15 2009). This report uses input assumptions and data from the new 2010 benchmark
assessment (SEDAR-24 2010; Table A1) to project reductions in red snapper removals across all
three fishing sectors (i.e., commercial, recreational private, and for-hire charter and headboat)
based upon an interactive combined effects (ICE) model. The ICE model was developed to
project red snapper removal rates under a variety of spatial closure sizes, configurations, and
input assumptions.
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Methods
Trip Elimination: Overview

Trip elimination models were developed for the commercial, headboat, and recreational private
and charter sectors to simulate the impacts of previously approved amendments to the
Snapper-Grouper FMP. The impacts of Amendments 16, 17A, and 17B were not captured by
2007-2009 baseline data, as regulations associated with these amendments became effective
either in late 2009 or later. Impacts were expressed as changes in total catch (landings and
discards, in lbs) by month and statistical area, by sector.

Trip elimination methods for the commercial sector were performed by the Southeast Fisheries
Science Center (SEFSC) and followed procedures described in SERO (2009a), as updated for
SEDAR-24 (2010) assumptions and input years. Fishermen with permits to fish in federal waters
for species in the snapper-grouper fishery have been required since 1993 to submit logbook
reports of their landings by species. These logbook trip reports from 2007-2009 constitute the
source of data used in this analysis. Amendment 13C was not modeled, as it was implemented
in 2006 and its effects should have been captured by the 2007-2009 baseline.

The simulation model uses logbook trip reports to predict the short-term economic effects of
proposed management alternatives (Waters 2008). The general method of analysis is to
hypothetically impose proposed regulations on individual fishing trips as reported to the
logbook database, and then calculate their effects on trip catches, revenues and costs. Trips
were eliminated and landings re-estimated according to the scenarios described in Table 1.

Table 1. Trip elimination scenarios explored by the commercial trip elimination model. An ‘X’
denotes elimination of trips. Amendments 16 (‘A16’) closes shallow-water grouper during
January through April, Amendment 17B (‘A17B’) includes a deepwater closure (240 feet
seaward) to protect Warsaw grouper and speckled hind, Amendment 17A (‘A17A’) closes red
snapper throughout the EEZ, and Regulatory Amendment 10 (‘ReglQ’) closes fishing for
managed Snapper-Grouper throughout the EEZ with a specified depth range.

Scenario Al6 Al17B Al17A Regl0

Baseline n/a n/a n/a n/a
1 X No Closure
2 X X X No Closure
3 X All Depths
4 X X X All Depths
5 X 66-240 ft
6 X X X 66-240 ft
7 X 98-240 ft
8 X X X 98-240 ft
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The simulation model examines the effects of proposed management alternatives on trip
revenues and trip costs. If trip revenues remain greater than trip costs plus the opportunity
cost of labor after accounting for the likely effects of proposed restrictions, then the trip is
recorded as taken in the simulation model, and reported catches of species that would be
prohibited or restricted by law are considered to be caught anyway and released. If the
proposed management alternatives would cause trip revenues to fall below the sum of trip
costs and the opportunity cost for labor after accounting for the likely effects of proposed
restrictions on trip-level harvests, then the trip is recorded as not taken in the simulation
model, and reported catches are assumed to no longer occur given the new regulatory
restrictions. As a result, red snapper would not be caught, would not be released, and would
not incur release mortality.

This method of analysis has advantages and disadvantages. The advantages are that logbook
data are reported by fishermen, and are available in sufficient detail to analyze and compare
the proposed scenarios. The disadvantage is that logbook data reflect fishing patterns and
strategies given regulations that will no longer apply. Fishermen will modify their fishing
patterns and strategies to minimize the effects of new regulations, but the simulation model
does not account for these changes. Therefore, it can only approximate the true, but unknown,
outcomes of proposed regulations. Nevertheless, the approach provides useful insights about
the relative magnitudes of change due to proposed management scenarios and the distribution
of effects among commercial gear sectors .

Because the commercial logbook does not account for all commercial landings (e.g. sales made
on state permits), landings and new management discard (e.g., post-Amendment 17A)
estimates generated by the trip elimination model were scaled up to account for this missing
data. Expansion factors for under-reporting were computed by year based upon differences
between the baseline logbook data and commercial landings inputs to the Beaufort Assessment
Model used in SEDAR-24. Expansion factors for under-reporting were 8.9%, 7.3%, and 3.1% for
2007-2009, respectively. Additionally, the commercial logbook dataset does not contain
information on discards, which are estimated for the commercial fishery from a supplemental
discard logbook and are presented in SEDAR-24 (2010) as discards in numbers. Discard logbook
estimated dead discards were converted from numbers to pounds assuming an average weight
of 2.88 lbs from SEDAR-24 (2010). For the baseline commercial scenario, red snapper removals
were expressed as landings plus dead discards. Dead discards accounted for 18.2%, 8.7%, and
8.1% of the total removals during 2007-2009, respectively.

All non-baseline trip elimination scenarios contained an Amendment 17A moratorium on the
harvest of red snapper. Output from Scenarios 1-8 (Table 1) was expressed as new
management dead discards. Catch that would have been landed on trips not eliminated by
Al16, A17A, and A17B regulations were converted to dead discards using the discard mortality
rate (D) in Equation 1 (SEDAR -24 2010):
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1
- (1 + e—(—2.3915+0.0592*0.304801*d)) (1)

where d represents water depth (in feet) of fishing for red snapper as reported in the SEFSC
commercial logbook database. This equation applies to red snapper that would be landed by all
commercial gear types except dive gear. Fishermen with dive gear are assumed to not take red
snapper if prohibited or restricted. Hence, there would be no release mortality associated with
dive gear.

Moratorium simulated dead discards were then expanded to account for discard logbook
estimated dead discards. To create expansion factors, baseline landings were converted to
dead discards using the average commercial release mortality rate (48%; SEDAR-24 2010), and
the ratio of these converted landings to discard logbook estimated dead discards (in |bs) was
computed by year (37.8%, 18.1%, and 16.8% for 2007-2009, respectively). Expanded outputs
for all commercial trip elimination scenarios were expressed as total removals (in Ibs) by
statistical area and month.

Trip Elimination: Recreational Headboat

Trip elimination methods for the headboat sector followed procedures described in SERO
(2009b) and SERO (2009d), as updated for SEDAR-24 (2010) assumptions, data, and input years.
The recreational headboat sector of the snapper-grouper fishery was evaluated using headboat
survey (HBS) logbook data (Southeast Region Headboat Survey data, accessed 19 April 2010)
reported by headboat operators. Headboats are large, for-hire vessels that typically
accommodate 20 or more anglers on half- or full-day trips. The three-year average of trips and
landings (in pounds whole weight) derived from HBS catch-effort data files from 2007-2009 was
assumed to be representative of future behavior and effort in the fishery. Impacts of
Amendment 17B were not modeled for the headboat sector as SEDAR-24 (2010) suggested
minimal headboat catch beyond 240 ft depth.

Directed trips were eliminated from catch-effort data files (2007-2009) using criterion
determined from catch-frequency distributions derived from the catch-effort data files (see
SERO 2009b). Similar to the approaches used for the commercial trip elimination model,
headboat trip records with catches exceeding a pre-determined criterion for vermilion snapper
(November-March), shallow-water grouper (January-April), or red snapper (all months) were
eliminated under various management scenarios and landings were subsequently re-estimated
from the modified catch-effort files. The time periods evaluated correspond to proposed
closed seasons for vermilion snapper and shallow-water grouper in Amendment 16, and red
snapper in Amendment 17A. All trips landing at least 25 vermilion snapper, SWG, or vermilion
snapper/SWG combined during closed months with the aggregate catch of these species
exceeding 25% of the Snapper-Grouper FMP (all 73 regulated species) landings on the trip were
defined as ‘directed’ trips that would be impacted by Amendment 16. Similarly, all trips landing
at least 25 red snapper with red snapper landings exceeding 25% of the Snapper-Grouper FMP
landings on the trip were defined as ‘directed’ trips that would be impacted by Amendment
17A. By defining ‘directed’ trips in terms of both quantity and percentage of landings, trips
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landing small quantities but high percentages of fish or trips landing large quantities
representing a small percentage of the trip’s landings were excluded from elimination.
Modified catch-effort headboat files were used to calculate headboat catch by month and
statistical area based on SEFSC methods for management scenarios described in Table 2.

Table 2. Trip elimination scenarios explored by headboat sector trip elimination models,
considering the effects (‘X" denotes elimination of trips) of Amendments 16 (‘Al16’) and
Amendment 17A (‘A17A’) closing red snapper throughout the EEZ.

Scenario Al6 Al17A
Baseline n/a n/a
1 X
2 X
3 X X

Headboat landings computed from the modified catch-effort files for the scenarios listed in
Table 2 were subsequently expanded to include dead discards from SEDAR-24 (2010). Dead
discards were converted from numbers to weight using the average SEDAR-24 dead discard
weights of 1.77, 1.87, and 2.17 for 2007-2009, respectively. Headboat dead discards were
computed for trip elimination scenarios using the ratio of trip elimination landings (later
converted to dead discards) to baseline landings times the baseline mean dead discards (17.2
TP). Removals were assigned spatially using headboat four-digit statistical grids, with blanks
filled in following methods described in SERO (2009d). Headboat reporting of statistical areas
for 2007-2009 was significantly improved over 2005-2007.

Trip Elimination: Recreational Private and Charter

Trip elimination methods for the recreational private and charter sectors followed procedures
described in SERO (2009c), as updated for SEDAR-24 (2010) assumptions, data, and input years.
The private, rental, and for-hire charter sectors were evaluated using data from the Marine
Recreational Fisheries Statistics Survey (MRFSS) dockside intercept records. MRFSS intercepts
collect data on port agent observed landings (‘A’ catch), angler reported landings that were not
observed (‘B1’ catch) and discards (‘B2’ catch). Data are reported in numbers by species, two-
month wave (e.g., Wave 1 = Jan/Feb, ... Wave 6 = Nov/Dec), area fished (inland, state, and
federal waters), mode of fishing (charter, private/rental, shore), and state (east Florida,
Georgia, South Carolina, and North Carolina).

MRFSS data were post-stratified for the state of Florida into two regions: Southeast Florida and
Northeast Florida. Landings and discard data were additionally post-stratified by mode of
fishing (e.g. ‘Charter’ and ‘Private/Rental’). Mean annual landings and discards in numbers and
weight were computed for 2007-2009. Landings and discards reported as occurring in inshore
waters were eliminated following rationale of the SEDAR-24 Data Workshop (DW). Discard
estimates in numbers were converted to discard estimates in weight following the previously
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described protocol for the headboat discards. Discard estimates in weight for each year (2007-
2009) were converted to dead discards by multiplying by the recreational release mortality for
red snapper, estimated at 38.9% for the ‘Private/Rental’ mode and 41.3% for the ‘Charter’
mode (SEDAR-24 2010). Total baseline removals were computed by adding landings and dead
discards.

Similar to the approaches used for the headboat trip elimination model, MRFSS intercept
records with catches exceeding a pre-determined criterion (see SERO 2009c) for vermilion
snapper (November-March), shallow-water grouper (January-April), or red snapper (all months)
were eliminated under various management alternatives scenarios and landings were
subsequently re-estimated from the modified intercept files. These time periods evaluated
correspond to proposed closed seasons for vermilion snapper and shallow-water grouper in
Amendment 16, and red snapper in Amendment 17A. Impacts of Amendment 17B were not
modeled for the private or charter recreational sectors as SEDAR-24 (2010) suggested minimal
private or charter red snapper catch beyond 240 ft depth. All trips landing at least 5 vermilion
snapper per angler or 1 SWG per angler during closed months with the closed season species’
landings per angler exceeding 50% of the Snapper-Grouper FMP (all 73 regulated species)
landings per angler were defined as ‘directed’ trips that would be impacted by Amendment 16.
Similarly, all trips landing at least 1 red snapper per angler with red snapper landings per angler
exceeding 50% of the Snapper-Grouper FMP landings per angler were defined as ‘directed’ trips
that would be impacted by Amendment 17A. Similarly, primary and secondary target species
identified in the MRFSS intercept records were also used to identify ‘targeted’ trips. If anglers
reported targeting red snapper, vermilion snapper, or SWG, then the trip was identified as a
‘target’ trip for these species during the closure months.

Table 3. Trip elimination scenarios explored by recreational sector trip elimination models,
considering the effects (‘T" denotes elimination of ‘targeted’ trips; ‘DT’ denotes elimination of
‘directed’ and ‘targeted’ trips) of Amendments 16 (‘A16’) and Amendment 17A (‘A17A").

Scenario Al6 A17A
Baseline n/a n/a
1 n/a T
2 DT T
3 n/a DT
4 DT DT

Once ‘targeted’ and ‘directed’ trips were defined, these trips were removed from the MRFSS
intercept records dependent upon the model scenario (Table 3) and assumed to no longer
occur. Landings and discards were then re-estimated using the MRFSS post-stratification
program and modified intercept records. Re-estimated catch (in Ibs) was apportioned by wave
using the sector and scenario-specific 2007-2009 distribution of catch by wave, and then
apportioned by month within waves using the ratios of days per month, assuming a uniform
distribution of catch across days.
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To evaluate the impacts of Amendment 17A spatial area closures, MRFSS landings had to be
partitioned into statistical grids. MRFSS red snapper landings in the south Atlantic are reported
primarily by state (FL, GA, SC, and NC), mode (charter, private), and area fished (federal waters,
state waters, and inland waters), providing little spatial resolution to where red snapper
landings occur. In order to partition MRFSS removals (landings + discards) into logbook grids,
headboat removals by logbook grid were used as a proxy (see SERO 2009b-d). MRFSS removals
were assigned to logbook grids using equation 2:

0
Z%La (2)
-1

where, R is MRFSS removals, a is logbook grid, %L is the percentage of headboat landings, and
Q is MRFSS post-stratified region. In some instances, logbook grids overlapped state
boundaries. If the majority of a logbook grid occurred in the MRFSS post-stratified region, then
MRFSS post-stratified landings were assigned to that logbook grid.

Changes to Post-Release Mortality

Mortality of discarded red snapper has been estimated at 38.9% for the private recreational
sector, 41.3% for the recreational for-hire (i.e., headboat and charter) sector, and 48% for the
commercial sector (SEDAR-24 2010). Release mortality rates were based upon barometric
mortality curves from a meta-analysis of laboratory and field studies combined with the
average depth of fishing from observer data (see Equation 1). Differences in discard mortality
rates between sectors result from differences in average depth fished, although it should be
noted that longer handling time (longer surface interval) in the commercial fishery and hook
trauma (all sectors) are also important sources of post-release mortality (SEDAR-24 2010).

Some closure alternatives may result in commercial and recreational fishermen moving into
shallower water to fish, potentially decreasing barometric trauma and associated post-release
mortality rates. The ICE Model allows the user to input post-Reg10 changes in release mortality
by sector across all statistical areas. In addition, statistical areas 3379, 2981, 3081, and 3181 do
not contain any depths greater than 66 ft. If effort shifts into shallower water due to annual
spatial closures then a decrease in ‘inshore’ release mortality could be specified to account for
this effort shift. The release mortality rate at 66 feet is estimated to be 20% (SEDAR-24 2010).
The removals associated with changes in release mortality were computed by multiplying the
sector-specific, statistical area-specific catch (in lbs) by the sector-specific, statistical area-
specific release mortality rate.
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Impacts of Bathymetric Closures

Reg10 contains alternatives for two bathymetric closures: (1) 66-240 ft and (2) 98-240 ft. The
SEDAR-24 (2010) Data Workshop generated an Excel workbook entitled ‘Rec-Discard-Mort-
Dept-Analysis.xlsx.” The depth distributions of red snapper targeted by the recreational charter,
headboat, and private fleets were computed in this workbook based upon available observer
and port sampler data. To compute the impacts of the bathymetric closure, the red snapper
stock was assumed to be heterogeneously distributed. Coastal relief mapping was used to
determine if any depths between the specified depths (66-240 ft or 98-240 ft) were present
within a closed statistical area. The percentage of the red snapper stock protected was
estimated using the SEDAR-24 (2010) proportions of red snapper caught by depth. At 100%
compliance, the percentage of the red snapper protected within various depth closures is
presented in Table 4. Red snapper caught in statistical areas without these depths present
would receive no protection from a bathymetric closure. The impacts of the bathymetric
closure for the commercial sector were computed explicitly within the commercial trip
elimination model as described previously.

Table 4. Proportion of red snapper removals originating within bathymetric contours, by sector.

Sector 66-240 98-240
Headboat 88.5% 40.6%
Charter 92.2% 74.2%
Private 81.0% 62.1%

Note: Computed from ‘Rec-Discard-Mort-Dept-Analysis.xlsx” (SEDAR-24-DW 2010).
Compliance Rate

Most of the fisheries benefits of spatial closures are dependent on compliance with no-take
regulations (Fogarty et al. 2000). Although published data exists to estimate rates of non-
compliance (Ward et al. 2001), numerous modeling efforts and case studies have shown that
even relatively low levels of poaching can rapidly erode the fisheries benefits of spatial closures
(Tegner 1993, Attwood et al. 1997, Gribble & Robertson 1998, Guzman & Jacome 1998, Murray
et al. 1999, Rogers-Bennett et al. 2000; however, see Jennings et al. 1996). As such, the
projection model was designed to account for reduced compliance rates. Compliance rate was
treated as a scalar multiplier, uniformly distributed across closed cells. For example, if a cell
with 1,000 Ibs of removals in June were 100% closed during the month of June with 90%
compliance, 100 Ibs of removals would still occur in that cell (see Equations 3 and 4).

Temporal Closures

All baseline and trip elimination scenarios expressed catch (in Ibs) by month and by sector. The
ICE Model allows the user to specify the statistical areas that will be closed, the months during
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which they will be closed, and the percentage of the month that will be closed. For example, a
scenario might be modeled in which cell 3080 were 100% closed during the months of June —
August, and open for the remainder of the year. The associated removals would be computed
using the month- and sector-specific catch within that cell (see Equations 3 and 4).

Effort Intensification

Partial monthly openings of closed areas may lead to an intensification of effort relative to
historical levels. The ICE Model allows the user to enter a scalar multiplier for effort
intensification for partial openings of closed cells. This adjusts the ‘baseline’ removal rate to
account for increased effort that may occur (see Equations 3 and 4).

Effort Shifting

Effort may shift from closed statistical areas to nearby adjacent statistical areas, or shift from
closed months to open months within a statistical area. The ICE Model allows the user to
specify where effort might shift, what sectors might shift effort, and the percent scalar of effort
shifting that may occur. Effort shifting within a cell with a time-area closure was modeled as
occurring in the month prior to the closure and the month following the closure. For example,
if cell 3080 were closed in June-August and the effort shifting scalar were 50%, removals in May
and September would be 125% (e.g., 100% + 50%/2 months = 125%) of the modified baseline
output from Equations 3 and 4. Effort shifting to adjacent statistical areas during time-area
closures was assumed to occur during the time-area closure, and the percent effort shifting
scalar was apportioned equally amongst the specified effort shifting cells. For example, if cell
2980 were closed in June and effort shifting was specified into cells 3081, 3080, 2981, and 2880
at 50%, then removals in each of these adjacent cells would be 112.5% (e.g., 100% + 50%/4 cells
=112.5%) of the modified baseline output by Equations 3 and 4.

Combined Effects

The approach taken for computing combined effects was somewhat different between the
commercial and recreational sectors. The projected impacts of Reg10 upon removals (R) during
a given month (m) in a cell (c) were computed for the commercial sector as follows:

REY = H'.-I-Ir-fg + [3.-.",.; L. [Hr"ﬁ H',E.f:}'l' [ e ® L — ) [ H"I'I"f:n} ®)

where R°Y denotes removals derived from the pertinent trip elimination scenario inclusive of
explicitly-computed impacts of spatial closure and changes in release mortality (Table 1), R
denotes baseline removals, § denotes effort shifting or effort intensification (for partial closure)
scalar, @ denotes percent of month cell is subject to time-area closure, and £ denotes percent
compliance. This equation takes the adjusted commercial removals expected under the given
management scenario by statistical area and by sector and scales it accordingly for effort
shifting, effort intensification, closures, and non-compliance.
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The projected impacts of Reg10 upon removals in the recreational sector were computed as
follows:

# % (0,100, g ® |C§«f§ # G, # E = Fome }_ E e ®F* Cr-" g }]
R _ L L A [ CEF,; }] (4)
 m Bo * I':Ed" &, EI

where ¢°? denotes catch derived from the pertinent trip elimination scenario exclusive of
impacts of spatial closure and changes in release mortality (Table 1), C° denotes baseline
catch, p denotes post-Regl0 release mortality rate for the recreational sector for the given
statistical area, and y denotes percent of stock protected (computed as percent of stock within
bathymetric closure times compliance rate). This equation takes the adjusted catch expected
under the given management scenario by statistical area and by sector and scales it accordingly
for spatial closures, bathymetric closures, effort shifting, effort intensification, and non-
compliance; then converts this adjusted catch to removals using the statistical area- and sector-
specific post-Reg10 release mortality rate.

To compute the percent reduction achieved by a given set of combined management measures
and input assumptions, the ICE Model sums across months, statistical areas, and sectors, then
compares the total removals under the new management regime to the baseline (2007-2009)
removals. Reduction targets were handled as percentages to compensate for deviations
between SEDAR-24 (2010) input data and Beaufort Assessment Model (BAM) output estimates
of removals. BAM outputs deviate from SEDAR-24 DW data because BAM accepts input for the
recreational sector in numbers of fish landed, rather than pounds. BAM then estimates the
weights of the catch using a von Bertalanffy growth curve coupled with the sector-specific
selectivity curves. The proportional differences between mean BAM output removals (2007-
2009) and projected total allowable removals under three model runs (i.e., ‘hb=0.2’, ‘hb=0.25’,
and ‘hb=0.3’) at F = Frepuild = 98%F304spr Were used to compute the reduction targets for 2011,
which ranged between 70-75%.

Results

Mean (2007-2009) baseline removals for the commercial sector were 259 thousand pounds
(TP). Baseline headboat removals (landings + dead discards, in Ibs) were computed as 105 TP.
Baseline ‘Private/Rental’ removals were computed as 690 TP; ‘Charter’ removals were
computed as 196 TP. Total baseline removals across sectors were 1,253 TP. These totals are
consistent with SEDAR-24 (2010). Total removals varied by statistical area (Figure 1), with
statistical areas 2980 (Ponce and St. Augustine Inlets), 2880 (Port Canaveral Inlet), and 3080 (St.
Augustine and St. John’s River Inlets) comprising the top three sources of removals.
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Figure 1. Percent of U.S. South Atlantic red snapper baseline removals (2007-2009), by

statistical area.

The ICE Model suggests a moratorium on red snapper with no spatial closures to snapper-
grouper fishing might provide a 45-66% reduction in removals (Table 5). Elimination of targeted
trips for red snapper by Amendment 17A has a substantial effect (19%) upon projected
reductions, with minimal additional reductions associated with the projected effects of other

amendments (2-3%).

To achieve a 70-75% reduction in removals, a spatial area closure during at least part of the
year would be needed in 2011. The ICE model indicates that the Amendment 17A closure

might provide a 79-81% reduction. The ICE Model also indicates reductions in removals
associated with short-term (one- or two-month) closures may be partially or completely offset
by effort-shifting and effort intensification (Table 6).

A variety of input parameter assumptions and scenarios were investigated to explore the

sensitivity of the model to the combined effects of the broad suite of potential input
parameters. Table 6 presents the projected reductions associated with management
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alternatives under consideration in Reg10. The input parameter stream has been reduced in
this presentation to reflect input parameters selected by the SAFMC and their SSC during the
development of Amendment 17A (e.g., elimination of directed and targeted trips for all sectors,
reduction of inshore release mortality rate to 20% all sectors for annual closures, 90%
compliance rate).

Table 5. Projected reductions across sectors associated with trip elimination scenarios under a
red snapper harvest moratorium. A ‘T’ denotes elimination of ‘targeted’ trips; ‘DT’ denotes
elimination of ‘targeted’ and ‘directed’ trips.

Al6 Al17B Al17A Reduction
45%
T 64%
DT 64%
DT DT T 66%
DT DT DT 66%

Note: Amendments 16 (‘A16’) closes shallow-water grouper during January through April, Amendment 17B
(‘A17B’) includes a deepwater closure (240 feet seaward) to protect Warsaw grouper and speckled hind,
Amendment 17A (‘A17A’) closes red snapper throughout the EEZ, and Regulatory Amendment 10 (‘Regl0’) closes
fishing for managed Snapper-Grouper throughout the EEZ with a specified depth range.

Table 6. Projected reductions in red snapper removals associated with different levels of effort
shifting and various spatial and bathymetric closures.

Reductions by Pct. Effort Shift

Closed Statistical Areas Depth (ft) Closed Months 0% 50% 100%

No Closure n/a n/a 66% n/a n/a
2980 98-240 Annual* 72 70 69

2980 98-240 June-July 67 67 66
2880, 2980 98-240 Annual* 75 74 72
2880, 2980 98-240 May-Oct 70 69 68
2880, 2980 98-240 July 67 66 66
2880, 2980 98-240 Jan-Apr 71 69 68
2880, 2980, 3080 98-240 Annual® 81 80 79
2880, 2980, 3080 98-240 May-Aug 71 70 68
2880, 2980, 3080 98-240 July-Dec 71 69 67
2880, 2980, 3080 98-240 May-Dec 73 71 70
2880, 2980, 3080 66-240 May-Dec 75 73 71
2880, 2980, 3080 98-240 July-Dec 72 70 69

Note: Assumes elimination of directed and targeted trips for all sectors and 90% compliance
rate for all scenarios (SAFMC Amendment 17A 2009).
YInshore release mortality rate reduced to 20%.
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Discussion

SEDAR-24 projections indicate between a 70-75% reduction in red snapper removals (based on
a Frepuild = 98%*F30uspr) is Nneeded to end overfishing and rebuild the red snapper stock in the
south Atlantic region (SEDAR-24 2010). Amendment 17A implements a closure of the red
snapper fishery in the south Atlantic. Our analyses suggest that without additional regulations,
this closure will be inadequate to achieve the reductions in red snapper removals necessary to
end overfishing of red snapper. This is due to the high rate of encounter with red snapper
during other snapper-grouper fishing operations as well as the moderately-high release
mortality of red snapper. To achieve a 70-75% reduction, the interaction rate with red snapper
must be reduced through the closure of specific areas to harvest of all members of the
snapper/grouper fishery management unit (FMU), in addition to a general closure of the red
snapper fishery. A variety of scenarios were identified that would provide reductions in the 70-
75% range while allowing for a reasonable rate of effort shifting. To achieve the higher end of
this range of targeted reductions, longer (>6 months) and larger (three statistical areas, 66-240
ft) closures may be required. However; the time-area closures necessary to achieve the
targeted reductions from SEDAR-24 (2010) are significantly smaller than the three statistical
area annual closure selected as the preferred alternative in Amendment 17A.

As with most statistical analyses, assumptions can limit the applicability of results and
conclusions. Assumptions in this analysis included: 1) discards occur in the same proportion as
landings, 2) headboat landings are reasonable spatial proxies for private and charter boat
landings, 3) no movement of fish across closed area boundaries, and 4) historical trends are
reasonable proxies for future trends.

If discards do not occur proportionally to landings, the overall reductions generated by spatial
closures would be different than presented herein. If fishermen relocate their effort to open
areas rather than eliminating trips, reductions would be less than presented herein. If
fishermen go out of business due to the stringency of proposed regulations, overall reductions
might be greater than those presented herein.

If historical trends are not reasonable proxies for future trends, then the predictive utility of the
ICE Model, which is based upon 2007-2009 trends in red snapper catch, is reduced. The ability
of the 2007-2009 baseline data to predict fishery trends in 2011 is adversely impacted by
fluctuations in the environment, rebuilding of the red snapper stock, and changes in the
economy that effect fishing effort. If economic hardship creates a disincentive to fish,
especially for the recreational sector, effort and associated removals in 2011 may be lower than
projected.

The ability of the ICE Model to predict reductions beyond 2011 is further constrained as the
trends in the fishery move further from the 2007-2009 baseline. A major concern in predicting
future trends is that the ICE Model is predicated upon an equilibrium (average 2007-2009)
stock; whereas the red snapper stock is in a rebuilding plan. As the stock rebuilds, the
proportional representation of various age classes will shift, as will their absolute abundance.
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The various sector-specific selectivities may then generate different levels of removals that
would not be captured by historical data.

Most of the positive benefits of spatial area closures, including projected reductions in red
snapper, are dependent on compliance with no-take regulations (Fogarty et al. 2000).
Numerous modeling efforts and case studies have shown that even relatively low levels of
poaching can rapidly erode the fisheries benefits of spatial area closures (Tegner 1993, Attwood
et al. 1997, Gribble & Robertson 1998, Guzman & Jacome 1998, Murray et al. 1999, Rogers-
Bennett et al. 2000; however, see Jennings et al. 1996). Little published data exists to estimate
rates of non-compliance (Ward et al. 2001), but a multi-year study in the Great Barrier Reef
reported high levels of intrusion into a no-take zone of the Great Barrier Reef Marine Park
(Gribble & Robertson 1998). For results summarized in Table 6, compliance was fixed at 90%
based on Council recommended compliance rates during A17A deliberations. If compliance is
less than 90%, reductions in red snapper removals might be substantially less than those
estimated in this report. Regl0 differs from A17A in that the time-area closures are smaller and
of limited duration. A smaller closure is more easily enforced when enforcement resources are
limited, and may also receive more public support or buy-in. Both of these factors may increase
compliance rate. If compliance is greater than 90%, reductions in red snapper removals might
be higher than those estimated in this report.

The use of headboat landings locations as spatial proxies for private and charter boat landings is
discussed in SERO (2009c). A comparison of post-stratified aggregated landings showed similar
patterns in red snapper removals, although MRFSS reports higher relative landings off
Northeast Florida and lower relative landings off South Carolina (SERO 2009c). Given the large
size of the statistical areas involved in the spatial portioning of landings and the locations of
major population centers, it seems reasonable to assume that broad-scale landings patterns
between these sectors might be similar. If charter boat and private recreational landings
patterns are not reasonably approximated by the headboat fishery, then overall reductions
might be greater or lower than those projected by these analyses.

Movements of exploited fish species across closed area boundaries can help maintain fisheries
yields but also reduce the ability of the closed area to protect spawning stock biomass (Farmer
2009). Fishermen may take advantage of these movements by redistributing fishing effort
along closed area boundaries (review in Gell & Roberts 2003), further reducing the closed
area’s ability to control fishing pressure on the stock. Modeling efforts suggest larger closed
areas provide a buffer, reducing the impacts of ‘fishing-the-line’ upon the core population
(Fogarty 1999, Bohnsack 2000, Crowder et al. 2000, Walters 2000, Farmer 2009). Regardless, a
combination of fish movement across closed area boundaries and a redistribution of fishing
effort along boundaries might substantially reduce the protections afforded by the closures
proposed in Regl0 for the red snapper stock.

In summary, model results suggest a moratorium on red snapper with no spatial closures to

snapper-grouper fishing will not be sufficient to achieve the necessary SEDAR-24 (2010)
reductions. Similarly, model results indicate the A17A closure achieves a greater reduction in
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removals (79-81%) than may be needed. To achieve the SEDAR-24 (2010) necessary reductions
in removals, a spatial area closure during at least part of the year would be needed in 2011 to
achieve a 70-75% reduction in removals. Larger spatial area closures effective for longer
durations are more likely to achieve necessary reductions in removals, as removals associated
with short-term (one- or two-month) closures may be offset by effort-shifting and effort
intensification (Table 6). Similarly, closure of 66-240 ft would greatly increase protection of red
snapper spawning grounds, especially in statistical areas 2980 and 3080, as compared to a 98-
240 ft closure (Figure 2), but would result in a significantly larger area closed to fishing.
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Figure 2. Generalized bathymetric closure areas from SAFMC Snapper-Grouper Amendment
17A, illustrating 66-240 ft and 98-300 ft closures relative to Moe (1963) survey-reported
spawning grounds for red snapper and MARMAP sampling locations (1977-2009) where red
snapper were captured in spawning condition.
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Table Al. Changes to SAFMC red snapper ICE model resulting from differences between SEDAR-15 (2009) and SEDAR-24 (2010).

Parameter

Old Value

New Value

Why?

Baseline

Arithmetic mean 2005-2007

Arithmetic mean 2007-2009

To match 'final year' computation in
SEDAR 24, which used geometric
mean 2007-2009 — discussions with
SEFSC led to choice of arithmetic
mean when dealing with removals
due to issues with zeroes when
using geometric means.

Impacts of previous
amendments

Computed from 2005-2007 data

Re-computed from 2007-2009
data

To match 'final year' computation in
SEDAR 24

Sector partitioning

Headboat, MRFSS, and
Commercial

For-Hire, Private, and
Commercial

To be consistent with SEDAR 24
projections

Commercial discard
weight

1.49 Ib (DIb/Dnum 2007-2009
from SEDAR 15)

2.88 |b (Average 1992-2008
from SEDAR 24)

To be consistent with SEDAR 24
projections

Commercial discard
mortality

90% all gears (from SEDAR 15)

48% 'line' gears, 0% dive gears
[SEDAR 24] (95% Cl: 34-62%)

To be consistent with SEDAR 24
projections; note combined effects
model explicitly accounts for
changes in commercial release
mortality using depth of fishing
reported to logbook

Recreational baseline
landings

Includes shore landings and
discards

Excludes shore landings and
discards

SEDAR 24 assumes shore landings
and discards are misidentified

Recreational discard
weight

1.49 Ib (DIb/Dnum 2007-2009
from SEDAR 15)

Recreational discard weights
were 2007: 1.77; 2008: 1.87;
2009: 2.17

To be consistent with SEDAR 24
projections
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Parameter

Old Value

New Value

Why?

Recreational discard
mortality

40% all gears/modes (SEDAR 15)

41.3% for the for-hire sector
and 38.9% for the private sector
(95% Cl: 0.29-0.54 for-hire,
0.27-0.52 private)

To be consistent with SEDAR 24
projections

Bathymetric closure
impacts on recreational
removals

Recreational removals occur
spatially following commercial
logbook

SEDAR 24 provides bathymetric
distribution of removals for
recreational sector

Better representation of
recreational fleet (more inshore
than commercial)

Spatial distribution of
headboat landings

Time-consuming manual gap-
filling and proxy vessel process
due to holes in data

Some improvements in dataset
may reduce burden and provide
better accuracy

Improved spatial distribution of
recreational fleet

Spatial distribution of
private/charter
landings

Assumed proportional to
headboat spatial distribution

Same as previous

No improved MRFSS spatial data
available; headboat reporting
improved in recent years.

Compliance

Explored 80%-100%

SAFMC LEAP indicates <100%

Little improved data available; any
range (0-100%) can be modeled.

Effort shifting

Shifting not explicitly modeled;
scalar effort intensification for
partial openings allowed

User-specified cells for effort
shifting and intensification, with
scalars by month and cell

Allows greater flexibility for analysis
of impacts effort shifting
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APPENDIX I. Report on the Analysis of a Continued Red Snapper Moratorium presented to the South Atlantic
Fishery Management Council at their December 2010 Meeting

Prepared by South Atlantic Fishery Management and NMFS Southeast Regional Office

The following appendices are included within this document:

Appendix I-A. SEDAR-24 South Atlantic Red Snapper: Management quantities and projections
requested by the SSC and SERO

Appendix I-B. Addendum to Appendix I-A (December 3, 2010)
Appendix I-C. Red snapper estimated reductions

Appendix I-D. Red Snapper Removals in 2010, Reported to MRFSS





ABC Recommendations

The Acceptable Biological Catch (ABC) recommendation from the Council’s Scientific and Statistical Committee
(SSC) for red snapper in the South Atlantic is the catch level that corresponds to the rebuilding projections based
on the rebuilding goal identified by the Council. The rebuilding goal is based on achieving a rate of fishing
mortality equal to 98%Fsqyspr, Which equates to an ABC range of 374,000 to 421,000 pounds in 2011. This ABC
range was determined through projections provided by Southeast Fisheries Science Center (SEFSC) and is
included in Appendix I-A. ABCs of 374,000, 395,000, and 421,000 correspond to a headboat index weight of
0.20, 0.25, and 0.30, respectively.

The SSC recommended basing ABC values on headboat index catch per unit effort (CPUE) weights of 0.20, 0.25,
and 0.30. The headboat index is considered a highly reliable source of information on stock abundance, and the
inability of the base run used in SEDAR 24 to match a pronounced increase in headboat CPUE was considered a
key point in the assessment. Increasing the weight in the headboat index (ie, 0.30 versus 0.20) implies greater
confidence in the observed CPUE value.

Moratorium Evaluations

Additional information was provided by the SEFSC as an addendum to the original projections and is included in
Appendix I-B. These projections were completed because moratorium projections may not be directly
comparable to harvest projections due to the differences in selectivities. Selectivity is the relationship between
retention and size (or age) of fish. Selectivity directly influences reference point values, estimated fishing
mortality, and the estimated yield in future years. Changes in selectivity between past years, 2010, and
probable future conditions add considerable complexity to the evaluation of this management action.
Therefore, the ABC under a red snapper moratorium may differ from the ABC under harvest scenarios.

Future fishing mortality, landings, and discards are predicted through stock assessment models. If mortality is
expected to be below the ABC, then it is likely that overfishing is not occurring. As outlined in the original
projections (See Appendix I-A), the discard mortalities under a continued red snapper moratorium in 2011 are
384,000, 393,000, and 395,000 pounds. These values correspond to a headboat index weight of 0.20, 0.25, and
0.30, respectively. The discard mortalities under the headboat index weights of 0.25 and 0.30 are lower than
the ABCs at corresponding headboat weights (Table 1). However, the ABCs and discard levels under the
moratorium may not be directly comparable due to shifts in selectivity that would result from the moratorium
as described above.

Table 1. A comparison of the ABCs and discard mortalities (in pounds whole weight) under the red
snapper moratorium.

Headboat ABC Discard Mortalities
Index Under Moratorium
Weight
0.20 374,000 384,000
0.25 395,000 393,000
0.30 421,000 395,000






Model projections in Appendix I-A also estimate the red snapper spawning stock biomass expected through
various fishing mortality estimates. Despite the changes in selectivity noted above, and the resultant difficulties
in comparing findings under the harvest and moratorium scenarios, the red snapper spawning stock biomass is
projected to be similar when comparing the rebuilding goal projections and moratorium projections under a
headboat index weight of 0.30 (Table 2). This suggests that the moratorium action may meet the rebuilding
strategy.

Table 2. The spawning stock biomass (mt) in two projections from the original projections where the
headboat weight is 0.30.

Rebuilding Goal Continued

Projection Moratorium

(F=0.98XF30) Projection
2010 22.67 22.67
2011 27.74 27.74
2012 31.29 31.72
2013 35.14 35.72
2014 39.3 39.88
2015 43.79 44.24
2016 48.58 48.8
2017 53.72 53.61
2018 59.15 58.67
2019 64.76 63.87

As outlined in Appendix I-B, the SEFSC estimated the rebuilding goal (98%Fsospr) under a continued moratorium.
According to the projection addendum, the moratorium combined with a 10% decrease in effort towards red
snapper may still result in overfishing (does not end overfishing). However, should the decrease in effort be
greater, then the moratorium alone may achieve a fishing mortality rate that is below the overfishing level.
However, as noted above, the evaluation of moratorium projections are problematic as they attempt to
compare poundage values from different selectivity scenarios. To address this issue, the NMFS Southeast
Regional Office (SERO) estimated the needed reductions in removals (Appendix I-C). This was achieved by
comparing the baseline removals estimated by the SEDAR 24 stock assessment (2007-2009) to target removals
in 2011 as estimated by the 98%Fsqyspr projections. This analysis suggested that a 70%-75% reduction in red
snapper removals is needed, based upon the plausible range of assessment runs identified by the SSC.

An evaluation of predicted moratorium effectiveness using 2007-2009 baseline data indicates that the
moratorium will provide a 66% reduction in removals of red snapper based on an Interactive Combined Effects
(ICE) Model for South Atlantic Red Snapper (SERO 2010; Table 3). This analysis accounts for reduction in effort
in the commercial sector using an economic trip elimination model developed by the SEFSC. It also accounts for
reductions in effort in the recreational sector using models that eliminate targeted and directed trips from the
MRFSS and headboat baseline (2007-2009) survey data (SERO 2010). These trip elimination models explicitly
account for management regulations but do not account for other factors that might reduce effort such as an
economic downturn. These trip elimination models are predicated upon the ability of historical data to predict
future angler behavior; if angler behavior in 2011 is significantly different from behavior in 2007-2009 in ways





not predicted by the models, then associated reductions in red snapper removals might be different from those
indicated in Table 3.

Table 3. ICE Model Results based on predicted effort reductions

o)

FISHERY R(1000) “REDUCTION |
Comm 74.9 71%
Private | 216.5 69%
HB 40.5 61%
Charter | 88.5 55%
TOTAL 420.4 66%

Effort and Mortality Reduction, Private and Charter Recreational Fishery in 2010

Overall fishing effort in the South Atlantic EEZ (> 3 mi) has declined by 44% since 2007 and by 33% compared to
average 2007-2009 South Atlantic EEZ effort (Figure 1). Off the east coast of Florida, effort in the EEZ has
declined by 42% since 2007 and by 31% compared to average 2007-2009 east Florida EEZ effort (Figure 2).

Figure 1. MRFSS estimates of the number of trips in the South Atlantic for 2010 through Wave 4 (January
through August).
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Figure 2. MRFSS estimates of the number of trips off the coast of East Florida for 2010 through Wave 4
(January through August).

2500000

2000000 ﬂ\

1500000 r* R V

1000000 EMF

500000
0 T T T T T T T 1
1975 1980 1985 1990 1995 2000 2005 2010 2015
——Efl>3mi —l—1to4

MRFSS estimates for waves 1-4 (January - August) were compared between 2010 and earlier years.
These waves were used because this is the most recent information available for 2010, and the Marine
Recreational Fishing Statistics Survey (MRFSS) was chosen because no 2010 estimates of red snapper
encounters are currently available from either the commercial fishery observer program or from the
Southeast Fisheries Science Center Headboat Logbook survey. MRFSS estimates provide evidence that
fishermen are encountering fewer red snapper, likely due to lower effort and avoidance of red snapper

fishing locations (Table 4).

Table 4. The percent reduction in red snapper encounters in 2010, based on MRFSS estimates for waves
1-4.

2007 42,775 42,773 102,377 217,176 405,101
2008 107,601 72,414 130,713 78,881 389,609
2009 80,650 124,421 43,929 37,336 286,336
2010 11,437 9,952 31,469 14,911 67,769
% Reduction
(07-09) 0.85 0.88 0.66 0.87 0.81

These data support fishermen reports indicating reduced effort in the snapper grouper fishery, in
particular in the North Florida area, where red snapper are most prevalent, as a result of the
moratorium during 2010. They support the continued and widely reported decline in overall
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recreational effort along the South Atlantic Coast. They also indicate a slightly greater decrease in effort
than is estimated by the initial runs of the ICE model and a greater decrease in red snapper encounters,
at least in the private and charter fisheries.

Modified ICE Model

The ICE Model (SERO 2010) estimates reductions in the private and charter sectors through moratorium
and trip elimination of 69% and 55%, respectively. Preliminary catch estimates from MRFSS in 2010
(Waves 1-4) indicate significantly larger reductions than those predicted by the ICE Model. Based on trip
elimination from 2007-2009 data, the red snapper moratorium is projected to achieve a 66% reduction
in red snapper removals in 2011. This reduction is based on both simulation of a moratorium and
elimination of target and/or directed fishing trips due to new management regulations, including the
moratorium (i.e., Amendment 16, 17A, and 17B). Evidence provided by MRFSS suggests effort in the
South Atlantic is down 33% and total removals in pounds are down 81% when 2010 is compared to the
2007-2009 baseline (Appendix I-D, Table 6A). The differences between the 66% reduction in red
snapper removals predicted by the ICE Model and the observed 81% decrease in removals reported to
MRFSS may be in part due to several factors, including: 1) inclusion of all sectors for modeling the
effects of the moratorium versus use of MRFSS alone, 2) simulation of historical data which may not
accurately represent current fishery dynamics, and 3) elimination of recreational fishing effort (trip
elimination) based on responses to management regulations exclusive of economic considerations.
Given the significant economic downturn, reductions in removals estimated by the SERO decision model
may underestimate the total reduction in removals achieved under the moratorium.

To address this, the ICES model was modified to integrate direct observations of the reduction in
encounters for the private and charter recreational fisheries with the estimated reductions in the
commercial and headboat fisheries. This approach allows the model to incorporate observed data on
moratorium impacts where such information is currently available. The 81% overall reduction in red
snapper removals was split into mode specific values, indicating that Charter removals of red snapper
are down 88% and Private removals are down 79% (Appendix I-D, Tables 6B and 6C). MRFSS discards
(N) in 2010 were converted to pounds using the average weight of a discarded fish under a moratorium
from the HB=0.3 SEFSC moratorium projection (Appendix I-A, Table 9D). Other aspects of the model are
consistent with Council recommendations for Amendment 17A. No adjustments are made for effort
shifts as these results do not include any closed area. This approach implicitly incorporates the
recruitment signals observed by SEDAR-24 (2010), as it uses the projections to compute the average
weight of a discarded fish in 2010.

Including MRFSS Wave 1-4 data for 2010 as a percentage reduction from the 2007-2009 baseline period
as noted above, along with the projected trip elimination reductions for the commercial and headboat
sector, suggests that an overall reduction in red snapper removals of 77% may have been achieved by
the moratorium in 2010 (Table 5).





Table 5. Modified ICES model results, based on including observed 2010 reductions in the Private and
Charter sectors (highlighted).

FISHERY R(1000)\ PCT REDUCTION

Comm 74.9 71%
Private 145.0 79%
HB 40.5 61%
Charter 23.7 88%
TOTAL 2841 77% |
Conclusion

Despite differences in selectivities, there is very little difference in the rate that the red snapper biomass
rebuilds over the short term when comparing harvest projections and moratorium projections.
Nonetheless, initial estimates of moratorium effectiveness indicate that some additional savings are
required. The ICE model projections based upon 2007-2009 data indicated the moratorium provides
66% of the 70%-75% required, and the moratorium projections incorporating a 10% decrease in fishing
mortality rate suggest overfishing may continue.

The challenge lies in inferring the effectiveness of a moratorium that likely changes fishing behavior
significantly and definitely changes fishery selectivity to the extent that direct comparisons between
pre- and post-moratorium conditions are not applicable. To address the analytical issues, the needed
action was calculated as a percentage reduction in fishing mortality and the ICE model developed as a
tool for evaluating the reduction provided by the moratorium and area closures. However, the model
does not directly account for the full effort reduction observed in a significant fishery sector and initial
results may underestimate the actual effectiveness of the moratorium.

Examination of information available from the private and charter recreational fisheries through June
2010 allows evaluation of assumptions regarding reductions in effort and red snapper for at least a
portion of the time when the moratorium has been in place. As this suggests that both effort and
encounter reductions are greater than initially estimated, the ICE model was modified to directly include
these 2010 observations. These results indicate that the moratorium may provide a 77% reduction in
mortality, which exceeds the 70%-75% needed to end overfishing.
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Introduction

In the SEDAR-24 CIE report, the Review Panel concluded “The Review Panel suggested using
the AW base-case model to provide an assessment of the red snapper stock, but cautions that this
was one realization of a number of plausible runs.” The SSC followed up on this conclusion to
identify three additional plausible runs; all of these runs increased the weighting of the headboat
index relative to other data components.

Methods
The weighting given to the headboat index is controlled by the annual CV,. In the model, the CV
applied was,

CV,=CV&/w

where CV# was the annual CV estimated by the data workshop and w was a user-supplied
weight. Larger values of w result in smaller CV; and, consequently, more emphasis on the index.

In the base-case configuration, as reviewed by the SEDAR-24 RW, weighting of data
components was accomplished through an iterative re-weighting strategy. That strategy
provided a headboat index weight of w = 0.11. The RW panel requested additional runs using
w = 0.20, w = 0.25, w = 0.30, and the SSC selected those runs as plausible alternatives.

In this report, the alternative model runs are labeled wgtl1, wgt20, wgt25, and wgt30, with labels
indicating the value of w applied to the headboat index. In addition to management quantities
from those runs, this report provides results from 10-year, deterministic projections using four
different fishing mortality rates: Fmsy, F30, 98% of F30, and Fcurrent but with a moratorium
applied. Projection methods and caveats about results are described in the SEDAR-24 AW
report. One caveat worth reiterating is that projections of population and fishery dynamics are
highly uncertain. In the deterministic projections of this report, the uncertainty surrounding
expected values is not quantified.

Results

Benchmarks and other management quantities from the various runs are presented in Table 1.
Predicted landings and discards from the various runs are shown in Tables 2—-5. Deterministic
projection results from wgtl1 are shown in Tables 6a,b,c,d; results from wgt20 in Tables
7a,b,c,d; results from wgt25 in Tables 8a,b,c,d; and results from wgt30 in Tables 9a,b,c,d.

Discussion

The benchmarks are conditional on selectivities estimated at the end of the assessment period.
Changes in relative contributions toward mortality from the various fleets would alter the
aggregate selectivity and thus benchmarks. Such changes have likely occurred as a result of the
current moratorium, and as a result, moratorium fishing mortality rates are not directly
comparable to Fmsy or its proxies.





Table 1. Estimated status indicators, benchmarks, and related quantities from the Beaufort
Assessment Model. Values are from runs with component weights as in the base-case model of
the AW report (wgtl1), and from runs with increased weight on the headboat index (wgt20,
wgt25, and wgt30). Estimates of yield do not include discards; Dmsy represents discard
mortalities expected when fishing at Fmsy. Spawning stock biomass (SSB) is measured by total
gonad weight of mature females.

Quantity Units wgtll wgt20 wgt25 wgt30
Fmsy y* 0.178 0.188 0.196 0.206
85%Fmsy y* 0.151 0.160 0.166 0.175
75%Fmsy y* 0.133 0.141 0.147 0.155
65%Fmsy y* 0.115 0.122 0.127 0.134
F30% y* 0.170 0.183 0.192 0.204
FA0% y* 0.125 0.134 0.140 0.149
F50% y* 0.092 0.098 0.103 0.109
Bmsy mt 13632 14180 14429 14634
SSBmsy mt 156 162 165 168
MSST mt 144 149 152 154
MSY 1000 Ib 1842 1891 1908 1926
Dmsy 1000 fish 67 71 73 75
Rmsy 1000 age-1 fish 584 599 604 608
Y at 85%Fmsy 1000 Ib 1821 1870 1887 1905
Y at 75%Fmsy 1000 Ib 1780 1829 1846 1863
Y at 65%Fmsy 1000 Ib 1712 1760 1777 1794
F(2007-2009)/Fmsy - 4.12 3.27 2.98 2.76
SSB(2009)/SSBmsy - 0.09 0.11 0.12 0.14






Table 2a. Estimated recent landings in whole weight (1000 Ib) for commercial lines (L.cl),
commercial dive (L.cd), for hire (L.hb), and private recreational (L.pvt) from run with headboat
index weight of w = 0.11.

Year L.cl L.cd L.hb L.pvt Total

2000 92.13 10.38  146.29 441.08  689.87
2001  175.32 18.24 15148 280.75 625.78
2002 163.11 2210 219.31 247.60 652.12
2003  118.79 17.45 202.00 136.94 475.19
2004  149.73 19.65 236.07 244.04 649.48

2005 117.99 9.34 22478 206.96  559.07
2006 80.29 4.16 183.87 156.50 424.82
2007 104.72 7.51 187.91 366.92 667.06
2008  240.48 6.30 301.94 616.19 1164.92
2009  340.89 8.01 38232 708.17 1439.40

Table 2b. Estimated recent dead discards in whole weight (1000 Ib) for commercial lines (D.cl),
for hire (D.hb), and private recreational (D.pvt) from run with headboat index weight of w =
0.11.

Year D.cl D.hb D.pvt Total
2000 22.52 24.02 156.32  202.87
2001 25.81 29.15 150.80 205.76
2002 61.00 23.25 90.28 174.53
2003 18.51 15.79 96.22  130.53
2004 6.58 30.99 12866  166.23
2005 7.12 44.70 68.56  120.38
2006 7.34 9.14 43.31 59.80
2007 15.24 85.09 23143 331.76
2008 21.44 55.76  310.78  387.97
2009 30.33 34.88 173.44  238.65






Table 3a. Estimated recent landings in whole weight (1000 Ib) for commercial lines (L.cl),
commercial dive (L.cd), for hire (L.hb), and private recreational (L.pvt) from run with headboat
index weight of w = 0.20.

Year L.cl L.cd L.hb L.pvt Total

2000 92.09 10.37 14595 435.65 684.06
2001 175.23 18.24  148.67 27431 616.45
2002  163.07 2210 21440 24158 641.14
2003  118.77 17.45 200.25 135.59 472.06
2004  149.70 19.65 227.16 233.93 630.43

2005 117.99 9.34 216.68 199.01 543.03
2006 80.30 4.16 18558 157.14 427.18
2007 104.72 7.51 195.48 371.14 678.85
2008  240.53 6.30 296.43 601.97 1145.22
2009  340.96 8.01 374.62 692.68 1416.28

Table 3b. Estimated recent dead discards in whole weight (1000 Ib) for commercial lines (D.cl),
for hire (D.hb), and private recreational (D.pvt) from run with headboat index weight of w =
0.20.

Year D.cl D.hb D.pvt Total

2000 22.24 23.65 153.86 199.75
2001 25.54 29.14  150.71  205.39
2002 60.56 22.35 86.77  169.68
2003 17.88 15.69 95.59  129.16

2004 6.67 31.67 13148 169.82
2005 7.15 45.06 69.10 121.31
2006 7.09 8.93 42.30 58.32

2007 15.08 83.76  227.86  326.70
2008 21.32 56.51 315.08 39291
2009 30.75 36.51 181.51 248.76





Table 4a. Estimated recent landings in whole weight (1000 Ib) for commercial lines (L.cl),
commercial dive (L.cd), for hire (L.hb), and private recreational (L.pvt) from run with headboat
index weight of w = 0.25.

Year L.cl L.cd L.hb L.pvt Total

2000 92.07 10.37 14541 43255 680.40
2001  175.20 18.24  147.28 27136  612.07
2002  163.06 2210 211.63 23831 635.10
2003  118.77 1745 199.79 135.26 471.26
2004  149.70 19.65 218.49 224.66 612.49

2005 118.00 9.34 21096 193,59 531.90
2006 80.30 4.16 186.24 157.43 428.14
2007 104.73 7.51 198,55 37295 683.74
2008  240.55 6.30 296.01 600.35 1143.21
2009  340.99 8.01 372,62 688.71 1410.34

Table 4b. Estimated recent dead discards in whole weight (1000 Ib) for commercial lines (D.cl),
for hire (D.hb), and private recreational (D.pvt) from run with headboat index weight of w =
0.25.

Year D.cl D.hb D.pvt Total
2000 22.05 23.41 15230 197.75
2001 25.33 29.19 151.00 205.52
2002 60.19 21.55 83.68  165.43
2003 17.36 15.74 95.87 128.98
2004 6.75 32.27 13394 172.96
2005 7.15 45.18 69.29  121.63
2006 6.98 8.91 42.19 58.07
2007 14.99 82.71  225.03 322.73
2008 21.13 56.51 315.13  392.77
2009 30.77 37.05 184.23  252.05






Table 5a. Estimated recent landings in whole weight (1000 Ib) for commercial lines (L.cl),
commercial dive (L.cd), for hire (L.hb), and private recreational (L.pvt) from run with headboat
index weight of w = 0.30.

Year L.cl L.cd L.hb L.pvt Total

2000 92.06 10.37 145.64 43242 680.49
2001 175.19 18.24 146.41  269.52  609.35
2002  163.06 22.09 208.88 235.12 629.15
2003  118.77 17.45 200.15 135.50 471.87
2004 149.71 19.65 210.87 216.60 596.82

2005 118.01 9.34 207.56 190.38 525.29
2006 80.30 4.16 19037 160.75  435.58
2007 104.73 7.51 203.75 379.58 695.58
2008  240.58 6.30 299.58 607.15 1153.61
2009 341.01 8.01 372.86 688.99 1410.88

Table 5b. Estimated recent dead discards in whole weight (1000 Ib) for commercial lines (D.cl),
for hire (D.hb), and private recreational (D.pvt) from run with headboat index weight of w =
0.30.

Year D.cl D.hb D.pvt Total

2000 21.79 23.06 150.00 194.85
2001 25.01 29.11  150.57  204.69
2002 59.68 20.88 81.08 161.64
2003 16.92 15.75 95.92  128.58

2004 6.77 32.71 135.77 175.25
2005 7.14 45.15 69.25 121.54
2006 6.94 8.98 42.54 58.45

2007 14.85 80.95 220.28  316.08
2008 20.78 56.10 312.89 389.76
2009 30.64 37.34 185.67  253.66





Table 6a. Projection results (expected values) with F=Fmsy, extended from assessment model
configuration with component weights as in the AW report, including headboat index weight of
w = 0.11. Fis fishing mortality rate (per yr), SSB is mid-year spawning stock (mt), R is recruits
(1000 age-1 fish), D is discard mortalities (1000 fish or 1000 Ib whole weight), L is landings
(1000 fish or 1000 1b whole weight), and sum L is cumulative landings.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb)  Sum L(klb)
2010 0.416 11.49 235 62 306 0 0 0
2011 0.178 13.76 223 22 39 22 235 235
2012 0.178 15.53 251 26 52 29 278 513
2013 0.178 17.62 270 29 56 35 321 834
2014 0.178 20.11 290 31 62 41 378 1212
2015 0.178 22.98 312 34 66 47 436 1648
2016 0.178 26.17 335 36 71 52 491 2139
2017 0.178 29.71 356 39 76 57 546 2685
2018 0.178 33.56 377 41 81 62 602 3287
2019 0.178 37.68 397 44 86 67 660 3947

Table 6b. Projection results (expected values) with F=F30, extended from assessment model
configuration with component weights as in the AW report, including headboat index weight of
w = 0.11. Fis fishing mortality rate (per yr), SSB is mid-year spawning stock (mt), R is recruits
(1000 age-1 fish), D is discard mortalities (1000 fish or 1000 Ib whole weight), L is landings
(1000 fish or 1000 1b whole weight), and sum L is cumulative landings.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb) Sum L(klb)
2010 0.416 11.49 235 62 306 0 0 0
2011 0.170 13.76 223 21 37 21 226 226
2012 0.170 15.61 251 25 50 28 268 494
2013 0.170 17.76 271 28 54 34 311 805
2014 0.170 20.35 292 30 59 40 367 1172
2015 0.170 23.33 314 33 64 45 425 1597
2016 0.170 26.66 337 35 69 51 480 2077
2017 0.170 30.35 359 38 74 56 535 2611
2018 0.170 34.39 381 40 79 61 591 3202
2019 0.170 38.72 401 42 84 66 649 3851






Table 6¢. Projection results (expected values) with F=0.98 XF30, extended from assessment
model configuration with component weights as in the AW report, including headboat index
weight of w = 0.11. Fis fishing mortality rate (per yr), SSB is mid-year spawning stock (mt), R
is recruits (1000 age-1 fish), D is discard mortalities (1000 fish or 1000 1b whole weight), L is
landings (1000 fish or 1000 Ib whole weight), and sum L is cumulative landings.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb) Sum L(klb)
2010 0.416 11.49 235 62 306 0 0 0
2011 0.167 13.76 223 20 36 20 222 222
2012 0.167 15.65 251 25 49 27 263 485
2013 0.167 17.83 271 27 53 33 306 791
2014 0.167 20.46 292 30 58 39 362 1153
2015 0.167 23.49 315 32 63 45 420 1573
2016 0.167 26.89 338 34 68 50 474 2047
2017 0.167 30.66 361 37 73 55 529 2576
2018 0.167 34.79 383 39 78 60 585 3162
2019 0.167 39.21 403 42 83 65 643 3805

Table 6d. Projection results (expected values) under continued moratorium, extended from
assessment model configuration with component weights as in the AW report, including
headboat index weight of w = 0.11. F is fishing mortality rate (per yr), SSB is mid-year
spawning stock (mt), R is recruits (1000 age-1 fish), D is discard mortalities (1000 fish or 1000
1b whole weight), L is landings (1000 fish or 1000 Ib whole weight), and sum L is cumulative
landings. In these projections, the F applied corresponds to F=0.9 XFcurrent (Fcurrent = 0.73)
but decreased to reflect potential landings that are discarded and survive.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb)  Sum L(klb)
2010 0.416 11.49 235 62 306 0 0 0
2011 0.416 13.76 223 78 344 0 0 0
2012 0.416 15.21 251 91 395 0 0 0
2013 0.416 16.81 267 99 427 0 0 0
2014 0.416 18.59 283 108 473 0 0 0
2015 0.416 20.52 299 116 519 0 0 0
2016 0.416 22.57 316 124 563 0 0 0
2017 0.416 24.77 332 131 606 0 0 0
2018 0.416 27.12 347 139 650 0 0 0
2019 0.416 29.57 362 146 693 0 0 0





Table 7a. Projection results (expected values) with F=Fmsy, extended from assessment model
configuration with component weights as in the AW report, but headboat index weight increased
to w = 0.20. F is fishing mortality rate (per yr), SSB is mid-year spawning stock (mt), R is
recruits (1000 age-1 fish), D is discard mortalities (1000 fish or 1000 1b whole weight), L is
landings (1000 fish or 1000 Ib whole weight), and sum L is cumulative landings.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb) Sum L(kIb)
2010 0.35 16.88 282 65 345 0 0 0
2011 0.188 20.64 286 28 48 29 326 326
2012 0.188 23.27 320 35 67 38 386 711
2013 0.188 26.25 341 38 74 45 438 1149
2014 0.188 29.59 361 41 80 52 501 1650
2015 0.188 33.29 382 43 85 58 563 2213
2016 0.188 37.32 401 46 90 63 624 2837
2017 0.188 41.67 420 48 94 69 685 3522
2018 0.188 46.34 438 50 99 74 747 4269
2019 0.188 51.21 454 52 103 78 808 5077

Table 7b. Projection results (expected values) with F=F30, extended from assessment model
configuration with component weights as in the AW report, but headboat index weight increased
to w = 0.20. Fis fishing mortality rate (per yr), SSB is mid-year spawning stock (mt), R is
recruits (1000 age-1 fish), D is discard mortalities (1000 fish or 1000 1b whole weight), L is
landings (1000 fish or 1000 Ib whole weight), and sum L is cumulative landings.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb)  Sum L(kIb)
2010 0.35 16.88 282 65 345 0 0 0
2011 0.183 20.64 286 27 47 28 317 317
2012 0.183 23.34 320 34 65 37 376 693
2013 0.183 26.39 341 37 72 44 428 1121
2014 0.183 29.82 362 40 78 51 490 1612
2015 0.183 33.62 383 42 83 57 553 2164
2016 0.183 37.76 403 45 88 62 614 2778
2017 0.183 42.26 422 47 92 67 675 3454
2018 0.183 47.08 440 49 97 73 737 4190
2019 0.183 52.12 457 51 101 77 798 4988
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Table 7c. Projection results (expected values) with F=0.98 XF30, extended from assessment
model configuration with component weights as in the AW report, but headboat index weight
increased to w = 0.20. F is fishing mortality rate (per yr), SSB is mid-year spawning stock (mt),
R is recruits (1000 age-1 fish), D is discard mortalities (1000 fish or 1000 Ib whole weight), L is
landings (1000 fish or 1000 Ib whole weight), and sum L is cumulative landings.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb) Sum L(klb)
2010 0.35 16.88 282 65 345 0 0 0
2011 0.179 20.64 286 27 46 28 311 311
2012 0.179 23.4 320 33 64 37 370 680
2013 0.179 26.49 342 36 71 43 422 1102
2014 0.179 29.98 363 39 77 50 483 1585
2015 0.179 33.85 384 41 81 56 545 2131
2016 0.179 38.08 404 44 86 62 607 2737
2017 0.179 42.67 424 46 91 67 668 3405
2018 0.179 47.6 442 48 95 72 729 4135
2019 0.179 52.76 459 50 100 77 791 4926

Table 7d. Projection results (expected values) under continued moratorium, extended from
assessment model configuration with component weights as in the AW report, including
headboat index weight of w = 0.20. F is fishing mortality rate (per yr), SSB is mid-year
spawning stock (mt), R is recruits (1000 age-1 fish), D is discard mortalities (1000 fish or 1000
1b whole weight), L is landings (1000 fish or 1000 Ib whole weight), and sum L is cumulative
landings. In these projections, the F applied corresponds to F=0.9 xFcurrent (Fcurrent = 0.61)
but decreased to reflect potential landings that are discarded and survive.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb)  Sum L(klb)
2010 0.35 16.88 282 65 345 0 0 0
2011 0.35 20.64 286 84 384 0 0 0
2012 0.35 234 320 101 458 0 0 0
2013 0.35 26.26 342 112 504 0 0 0
2014 0.35 29.3 361 121 557 0 0 0
2015 0.35 32.53 380 130 610 0 0 0
2016 0.35 35.95 398 138 661 0 0 0
2017 0.35 39.58 414 146 712 0 0 0
2018 0.35 43.43 430 153 762 0 0 0
2019 0.35 47.42 444 160 812 0 0 0
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Table 8a. Projection results (expected values) with F=Fmsy, extended from assessment model
configuration with component weights as in the AW report, but headboat index weight increased
to w = 0.25. Fis fishing mortality rate (per yr), SSB is mid-year spawning stock (mt), R is
recruits (1000 age-1 fish), D is discard mortalities (1000 fish or 1000 1b whole weight), L is
landings (1000 fish or 1000 Ib whole weight), and sum L is cumulative landings.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb)  Sum L(klb)
2010 0.331 19.77 305 66 351 0 0 0
2011 0.196 24.23 314 31 53 31 358 358
2012 0.196 27.28 349 38 73 43 432 790
2013 0.196 30.68 370 42 82 50 490 1280
2014 0.196 34.4 390 45 88 57 555 1836
2015 0.196 38.45 409 47 92 62 618 2454
2016 0.196 42.81 427 50 97 68 680 3133
2017 0.196 47.48 445 52 102 73 741 3875
2018 0.196 52.46 461 54 106 78 803 4678
2019 0.196 57.61 476 56 110 83 865 5544

Table 8b. Projection results (expected values) with F=F30, extended from assessment model
configuration with component weights as in the AW report, but headboat index weight increased
to w = 0.25. Fis fishing mortality rate (per yr), SSB is mid-year spawning stock (mt), R is
recruits (1000 age-1 fish), D is discard mortalities (1000 fish or 1000 1b whole weight), L is
landings (1000 fish or 1000 Ib whole weight), and sum L is cumulative landings.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb) Sum L(klb)
2010 0.331 19.77 305 66 351 0 0 0
2011 0.192 24.23 314 30 52 31 351 351
2012 0.192 27.34 349 38 72 42 425 775
2013 0.192 30.8 370 41 80 49 482 1258
2014 0.192 34.59 390 44 86 56 547 1805
2015 0.192 38.72 410 47 91 62 610 2415
2016 0.192 43.17 428 49 96 67 671 3086
2017 0.192 47.95 446 51 100 72 733 3819
2018 0.192 53.05 462 53 104 77 795 4615
2019 0.192 58.33 477 55 108 82 857 5472
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Table 8c. Projection results (expected values) with F=0.98 XF30, extended from assessment
model configuration with component weights as in the AW report, but headboat index weight
increased to w = 0.25. F is fishing mortality rate (per yr), SSB is mid-year spawning stock (mt),
R is recruits (1000 age-1 fish), D is discard mortalities (1000 fish or 1000 Ib whole weight), L is
landings (1000 fish or 1000 Ib whole weight), and sum L is cumulative landings.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb)  Sum L(kIb)
2010 0.331 19.77 305 66 351 0 0 0
2011 0.188 24.23 314 30 51 30 344 344
2012 0.188 27.4 349 37 71 41 417 761
2013 0.188 30.91 370 41 79 48 475 1236
2014 0.188 34.77 391 43 85 55 539 1775
2015 0.188 38.98 411 46 90 61 602 2377
2016 0.188 43.52 430 48 94 66 663 3040
2017 0.188 48.41 447 50 99 71 725 3765
2018 0.188 53.62 464 52 103 76 787 4552
2019 0.188 59.03 479 54 107 81 849 5402

Table 8d. Projection results (expected values) under continued moratorium, extended from
assessment model configuration with component weights as in the AW report, including
headboat index weight of w = 0.25. F is fishing mortality rate (per yr), SSB is mid-year
spawning stock (mt), R is recruits (1000 age-1 fish), D is discard mortalities (1000 fish or 1000
Ib whole weight), L is landings (1000 fish or 1000 1b whole weight), and sum L is cumulative
landings. In these projections, the F applied corresponds to F=0.9 XFcurrent (Fcurrent = 0.58)
but decreased to reflect potential landings that are discarded and survive.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb) Sum L(klb)
2010 0.331 19.77 305 66 351 0 0 0
2011 0.331 24.23 314 85 393 0 0 0
2012 0.331 27.64 349 105 479 0 0 0
2013 0.331 31.11 372 116 531 0 0 0
2014 0.331 34.76 392 126 586 0 0 0
2015 0.331 38.6 411 134 640 0 0 0
2016 0.331 42.64 428 142 692 0 0 0
2017 0.331 46.91 444 149 743 0 0 0
2018 0.331 51.43 459 156 794 0 0 0
2019 0.331 56.09 473 163 845 0 0 0
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Table 9a. Projection results (expected values) with F=Fmsy, extended from assessment model
configuration with component weights as in the AW report, but headboat index weight increased
to w = 0.30. Fis fishing mortality rate (per yr), SSB is mid-year spawning stock (mt), R is
recruits (1000 age-1 fish), D is discard mortalities (1000 fish or 1000 1b whole weight), L is
landings (1000 fish or 1000 Ib whole weight), and sum L is cumulative landings.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb) Sum L(kIb)
2010 0.32 22.67 325 65 346 0 0 0
2011 0.206 27.74 338 34 57 32 377 377
2012 0.206 31.18 373 42 79 47 477 854
2013 0.206 34.94 393 46 88 53 539 1393
2014 0.206 38.98 413 49 94 60 603 1996
2015 0.206 43.32 431 51 99 66 664 2660
2016 0.206 47.96 448 53 103 71 725 3385
2017 0.206 5291 464 55 108 76 787 4171
2018 0.206 58.14 478 57 112 80 849 5020
2019 0.206 63.53 492 59 115 85 912 5932

Table 9b. Projection results (expected values) with F=F30, extended from assessment model
configuration with component weights as in the AW report, but headboat index weight increased
to w = 0.30. Fis fishing mortality rate (per yr), SSB is mid-year spawning stock (mt), R is
recruits (1000 age-1 fish), D is discard mortalities (1000 fish or 1000 1b whole weight), L is
landings (1000 fish or 1000 Ib whole weight), and sum L is cumulative landings.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb) Sum L(klb)
2010 0.32 22.67 325 65 346 0 0 0
2011 0.204 27.74 338 33 57 32 372 372
2012 0.204 31.22 373 41 79 46 472 844
2013 0.204 35.02 394 45 87 53 534 1378
2014 0.204 39.1 413 48 93 60 597 1975
2015 0.204 43.5 431 50 98 65 658 2633
2016 0.204 48.2 448 53 102 70 719 3353
2017 0.204 53.22 464 55 107 75 781 4134
2018 0.204 58.53 479 57 110 80 844 4977
2019 0.204 64 493 58 114 85 907 5884
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Table 9c. Projection results (expected values) with F=0.98 XF30, extended from assessment
model configuration with component weights as in the AW report, but headboat index weight
increased to w = 0.30. F is fishing mortality rate (per yr), SSB is mid-year spawning stock (mt),
R is recruits (1000 age-1 fish), D is discard mortalities (1000 fish or 1000 Ib whole weight), L is
landings (1000 fish or 1000 Ib whole weight), and sum L is cumulative landings.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb) Sum L(klb)
2010 0.32 22.67 325 65 346 0 0 0
2011 0.199 27.74 338 33 56 31 365 365
2012 0.199 31.29 373 41 77 45 464 829
2013 0.199 35.14 394 44 86 52 525 1354
2014 0.199 39.3 414 47 92 59 589 1942
2015 0.199 43.79 432 50 96 64 649 2592
2016 0.199 48.58 449 52 101 69 710 3302
2017 0.199 53.72 466 54 105 74 772 4074
2018 0.199 59.15 481 56 109 79 835 4909
2019 0.199 64.76 495 58 112 84 898 5807

Table 9d. Projection results (expected values) under continued moratorium, extended from
assessment model configuration with component weights as in the AW report, including
headboat index weight of w = 0.30. F is fishing mortality rate (per yr), SSB is mid-year
spawning stock (mt), R is recruits (1000 age-1 fish), D is discard mortalities (1000 fish or 1000
1b whole weight), L is landings (1000 fish or 1000 Ib whole weight), and sum L is cumulative
landings. In these projections, the F applied corresponds to F=0.9 xFcurrent (Fcurrent = 0.57)
but decreased to reflect potential landings that are discarded and survive.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb) Sum L(klb)
2010 0.32 22.67 325 65 346 0 0 0
2011 0.32 27.74 338 87 395 0 0 0
2012 0.32 31.72 373 109 500 0 0 0
2013 0.32 35.72 396 120 555 0 0 0
2014 0.32 39.88 416 129 611 0 0 0
2015 0.32 44.24 434 137 663 0 0 0
2016 0.32 48.8 451 145 715 0 0 0
2017 0.32 53.61 466 152 766 0 0 0
2018 0.32 58.67 480 158 817 0 0 0
2019 0.32 63.87 494 164 868 0 0 0
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APPENDIX I-B

December 3, 2010

Addendum to:
SEDAR-24 South Atlantic Red Snapper:
Management quantities and projections requested by the SSC and SERO

In 2010, a moratorium on red snapper was implemented. This was modeled in a three-step
process. First, the current fishing rates by fleet, discounted by expected reductions in fishing
effort, were applied to estimate landings by fleet. Second, all caught fish were assumed released,
and fleet-specific discard mortality probabilities were applied to convert the potential landings to
dead discards. Third, an optimization procedure was used to estimate the fishing mortality rates
that produce those dead discards, as well as the mortality rates associated with undersized fish.
That is, six mortality rates were estimated: the Fs of legal sized discards and undersized discards
from commercial lines, for-hire, and private recreational fleets. These rates were then applied to
compute the total dead discards and total mortality rates used to project the population forward in
time. For most projection scenarios (described in the projection document), these mortality rates
applied only in 2010, but one projection scenario (Scenario 7 in the projection document) applied
the moratorium mortality rates throughout.

For computing the F30 discard equivalents, the same procedure was applied, except that F=F30
(rather than 90% Fcurrent) and the abundance at age was assumed equal to that expected under
F=F30. For the four model runs with different headboat weights, the F30 discard equivalents are
the following:

wgtl1: F30 discard equivalent is 0.112
wgt20: F30 discard equivalent is 0.119
wgt25: F30 discard equivalent is 0.124
wgt30: F30 discard equivalent is 0.130

These F30 discard equivalent rates can be directly compared to the 2010 discard only estimates
of F shown in the projection report Tables 6-9. These F rates suggest that a moratorium
management action alone does not reduce the F rate below the overfishing levels (the F30
discard equivalents). An important assumption made in the projection document was that the
moratorium management action resulted in a 10% reduction in F. This percent reduction is
highly uncertain because no data existed at the time of this analysis to ground truth this
assumption. Should this percent reduction be significantly higher, then the moratorium alone
may achieve an F rate that is below the overfishing level.





FISHING MORTALITY RATES

SEDAR 24 RW BASE CASE (w = 0.11)

Fcurrent 0.733
Fmsy 0.178
Frebuild 0.167

BASELINE ESTIMATED REMOVALS FROM BAM OUTPUT

2007

2008

2009
Average

TARGET REMOVALS IN 2011 BASED ON F = 98%F30% REBUILDING PROJECTIONS

2011
2012

PERCENT REDUCTION NEEDED TO END OVERFISHING AND ACHIEVE REBUILDING TARGET

SEDAR 24 RW BASE CASE (w = 0.11)

Landings Ddiscards Total
667 332 999
1165 388 1553
1439 239 1678
1090 319 1410

SEDAR 24 RW BASE CASE (w = 0.11)

Ddiscards Total
222 36 258
263 49 312

Landings

Model Run

SEDAR 24 RW BASE CASE (w =0.11)
SSC SCENARIO 1 (w =0.2)

SSC SCENARIO 2 (w = 0.25)

SSC SCENARIO 3 (w = 0.3)

APPENDIX I-C
SSC SCENARIO 1 (w =0.2)
Fcurrent 0.615
Fmsy 0.188
Frebuild 0.179
SSC SCENARIO 1 (w =0.2)
Landings Ddiscards Total
2007 679 327
2008 1145 393
2009 1416 249
Average 1080 323
SSC SCENARIO 1 (w =0.2)
Landings Ddiscards Total
2011 311 46
2012 370 64

Percent Redux from Base

2011 2012
82% 78%
75% 69%
72% 65%
70% 62%

SSC SCENARIO 1 (w = 0.25)

Fcurrent 0.584
Fmsy 0.196
Frebuild 0.188

SSC SCENARIO 1 (w = 0.25)

Landings Ddiscards Total
1006 2007 684 323
1538 2008 1143 393
1665 2009 1410 252
1403 Average 1079 323

SSC SCENARIO 1 (w = 0.25)

Landings Ddiscards Total
357 2011 344 51
434 2012 417 71

1006
1536
1662
1402

395
488

SSC SCENARIO 1 (w =0.3)

Fcurrent 0.569
Fmsy 0.206
Frebuild 0.199

SSC SCENARIO 1 (w =0.3)

Landings Ddiscards Total
2007 696 316
2008 1154 390
2009 1411 254
Average 1087 320

SSC SCENARIO 1 (w =0.3)

Landings Ddiscards Total
2011 365 56
2012 464 77

1012
1543
1665
1407

421
541





APPENDIX I-D: Red Snapper Removals in 2010, Reported to MRFSS

Table 1. Average release mortalities of discarded red snapper.

Release
Mode Mortality Source
For-Hire (Charter) 41.3% SEDAR-24-DW (2010)
Private 38.9% SEDAR-24-DW (2010)

Table 2. Average weights (Ibs) of discarded red snapper.

Year Weight (Ibs) Source

2007 1.77 SEDAR-24-DW (2010)

2008 1.87 SEDAR-24-DW (2010)

2009 2.17 SEDAR-24-DW (2010)

2010 5.32 SEFSC Moratorium Projections (hb=0.3)

Table 3A. Red snapper landings reported to MRFSS Waves 1-4, 2007-2010 (Private and Charter Modes,
SAFMC waters, in Ibs).

Wave
Grand
LANDINGS(LBS) 1 2 3 4 Total
2007 22,990 8,770 150,977 50,559 233,296
2008 66,740 59,061 241,617 151,048 518,466
2009 316,060 266,078 178,225 60,492 820,855
Avg. 2007-2009 135,263 111,303 190,273 87,366 524,206
2010 0 0 0 205 205

Table 4A. Red snapper dead discards (N) reported to MRFSS Waves 1-4, 2007-2010 (Private and Charter
Modes, SAFMC waters, in lbs), expanded to lbs using average weights from Table 1.

Wave

Grand

DISCARDS(LBS) 1 2 3 4 Total
2007 28,171 27,767 62,757 141,744 260,439
2008 69,442 44,721 68,695 40,569 223,427
2009 32,931 71,033 20,338 22,082 146,385
Avg. 2007-2009 43,515 47,840 50,597 68,132 210,084
2010 23,682 20,475 65,899 30,019 140,076
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Table 5A. Red snapper removals (lbs) reported to MRFSS Waves 1-4, 2007-2010 (Private and Charter
Modes, SAFMC waters, in lbs), with discards expanded to lbs using average weights from Table 1.

Wave

Grand

REMOVALS(LBS) 1 2 3 4 Total
2007 51,161 36,537 213,734 192,303 493,735
2008 136,182 103,782 310,312 191,617 741,893
2009 348,991 337,111 198,563 82,574 967,240
Avg. 2007-2009 178,778 159,143 240,870 155,498 734,289
2010 23,682 20,475 65,899 30,224 140,281

Table 6A. Difference in red snapper removals (Ibs) between 2007-2009 baseline (Waves 1-4) and 2010
Waves 1-4 during moratorium.

Wave
Grand
REMOVALS(LBS) 1 2 3 4 Total
Avg. 2007-2009 178,778 159,143 240,870 155,498 734,289
2010 23,682 20,475 65,899 30,224 140,281
2010 87% 87% 73% 81% 81%

Table 3B. Red snapper landings reported to MRFSS Waves 1-4, 2007-2010 (Private mode, SAFMC waters,

in lbs).
Wave
Grand
LANDINGS(LBS) 1 2 3 4 Total
2007 | 12,388 5,948 131,202 44,528 194,066
2008 | 42,227 53,695 201,825 72,688 370,435
2009 | 171,597 229,814 170,435 37,394 609,240
Avg. 2007-2009 | 75,404 96,486 167,821 51,537 391,247
2010 0 0 0 0 0

Table 4B. Red snapper dead discards (N) reported to MRFSS Waves 1-4, 2007-2010 (Private mode,

SAFMC waters, in lbs), expanded to lbs using average weights from Table 1.

Wave

Grand

DISCARDS(LBS) 1 2 4 Total
2007 24,769 19,638 35,837 100,335 180,579
2008 52,437 39,924 62,365 31,621 186,346
2009 29,659 60,117 19,322 19,131 128,229
Avg. 2007-2009 35,621 39,893 39,175 50,363 165,051
2010 23,682 20,081 46,762 28,693 119,219






Table 5B. Red snapper removals (Ibs) reported to MRFSS Waves 1-4, 2007-2010 (Private mode, SAFMC
waters, in Ibs), with discards expanded to Ibs using average weights from Table 1.

Wave

Grand

REMOVALS(LBS) 1 2 3 4 Total
2007 37,157 25,586 167,039 144,863 374,645
2008 94,664 93,619 264,190 104,309 556,781
2009 201,256 289,931 189,757 56,525 737,469
Avg. 2007-2009 111,025 136,378 206,995 101,899 556,298
2010 23,682 20,081 46,762 28,693 119,219

Table 6B. Difference in private mode red snapper removals (lbs) between 2007-2009 baseline (Waves 1-
4) and 2010 Waves 1-4 during moratorium.

Wave
Grand
REMOVALS(LBS) 1 2 3 4 Total
Avg. 2007-2009 111,025 136,378 206,995 101,899 556,298
2010 23,682 20,081 46,762 28,693 119,219
2010 79% 85% 77% 72% 79%

Table 3C. Red snapper landings reported to MRFSS Waves 1-4, 2007-2010 (charter mode, SAFMC
waters, in Ibs).

Wave
Grand
LANDINGS(LBS) 1 2 3 4 Total
2007 10,602 2,822 19,775 6,031 39,230
2008 24,513 5,366 39,792 78,360 148,031
2009 144,463 36,264 7,790 23,098 211,615
Avg. 2007-2009 59,859 14,817 22,452 35,830 132,959
2010 0 0 0 205 205

Table 4C. Red snapper dead discards (N) reported to MRFSS Waves 1-4, 2007-2010 (charter mode,
SAFMC waters, in lbs), expanded to Ibs using average weights from Table 1.

Wave

Grand

DISCARDS(LBS) 1 2 3 4 Total
2007 3,402 8,130 26,920 41,409 79,861

2008 17,005 4,798 6,330 8,948 37,081

2009 3,273 10,916 1,016 2,950 18,155
Avg. 2007-2009 7,894 7,948 11,422 17,769 45,032
2010 0 394 19,137 1,326 20,857






Table 5C. Red snapper removals (Ibs) reported to MRFSS Waves 1-4, 2007-2010 (charter mode, SAFMC

waters, in Ibs), with discards expanded to Ibs using average weights from Table 1.

Wave
REMOVALS Grand
(LBS) 2 3 4 Total
2007 10,952 46,695 47,440 119,091
2008 10,164 46,122 87,308 185,112
2009 47,180 8,806 26,048 229,770
Avg. 2007-2009 22,765 33,874 53,599 177,991
2010 394 19,137 1,531 21,062

Table 6C. Difference in charter mode red snapper removals (lbs) between 2007-2009 baseline (Waves 1-
4) and 2010 Waves 1-4 during moratorium.

Wave
REMOVALS(LBS) 2 3 Grand Total
Avg. 2007-2009 22,765 33,874 177,991
394 19,137 21,062
98% 44% 88%
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APPENDIX A. ALTERNATIVES CONSIDERED BUT ELIMINATED FROM
DETAILED ANALYSIS

Action 1.

Alternative 12
Allow fishing for, harvest and possession of snapper grouper species (with exception of
red snapper) in the closed area if fish were harvested with black sea bass pots.

Discussion: This alternative was removed from consideration because the Council chose
Alternative 11 (No Area Closure) as their preferred. If the area closure is not
implemented, then Alternative 12 is unnecessary.

Alternative 13
Allow fishing for, harvest and possession of snapper grouper species (with the exception
of red snapper) in the closed area if fish were harvested with spearfishing gear.

Discussion: This alternative was removed from consideration because the Council chose
Alternative 11 (No Area Closure) as their preferred. If the area closure is not
implemented, then Alternative 13 is unnecessary.

Alternative 14

The prohibition on possession does not apply to a person aboard a vessel that is in transit
with legally harvested snapper grouper species on board and with fishing gear
appropriately stowed.

Discussion: This alternative was removed from consideration because the Council chose
Alternative 11 (No Area Closure) as their preferred. If the area closure is not
implemented, then Alternative 14 is unnecessary.

Action 2: Sunset Provision

Alternative 1
Do not specify a date that the snapper grouper spatial closure would expire.

Alternative 2
The snapper grouper spatial closure would expire on January 1, 2012.

Alternative 3
The snapper grouper spatial closure would expire on January 1, 2013.

Alternative 4
The snapper grouper spatial closure would expire on July 1, 2014.






Discussion: Since the Council chose Alternative 11 (No Area Closure) as their preferred,
then an action to specify the length of that closure was no longer necessary.
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Appendix B. Glossary

Allowable Biological Catch (ABC): Maximum amount of fish stock than can be
harvested without adversely affecting recruitment of other components of the stock. The
ABC level is typically higher than the total allowable catch, leaving a buffer between the
two.

ALS: Accumulative Landings System. NMFS database which contains commercial
landings reported by dealers.

Biomass: Amount or mass of some organism, such as fish.
Bmsy: Biomass of population achieved in long-term by fishing at Fysy.

Bycatch: Fish harvested in a fishery, but not sold or kept for personal use. Bycatch
includes economic discards and regulatory discards, but not fish released alive under a
recreational catch and release fishery management program.

Caribbean Fishery Management Council (CFMC): One of eight regional councils
mandated in the Magnuson-Stevens Fishery Conservation and Management Act to
develop management plans for fisheries in federal waters. The CFMC develops fishery
management plans for fisheries off the coast of the U.S. Virgin Islands and the
Commonwealth of Puerto Rico.

Catch Per Unit Effort (CPUE): The amount of fish captured with an amount of effort.
CPUE can be expressed as weight of fish captured per fishing trip, per hour spent at sea,
or through other standardized measures.

Charter Boat: A fishing boat available for hire by recreational anglers, normally by a
group of anglers for a short time period.

Cohort: Fish born in a given year. (See year class.)

Control Date: Date established for defining the pool of potential participants in a given
management program. Control dates can establish a range of years during which a
potential participant must have been active in a fishery to qualify for a quota share.

Constant Catch Rebuilding Strategy: A rebuilding strategy where the allowable
biological catch of an overfished species is held constant until stock biomass reaches
Bwmsy at the end of the rebuilding period.

Constant F Rebuilding Strategy: A rebuilding strategy where the fishing mortality of
an overfished species is held constant until stock biomass reached BMSY at the end of
the rebuilding period.

Directed Fishery: Fishing directed at a certain species or species group.





Discards: Fish captured, but released at sea.

Discard Mortality Rate: The percent of total fish discarded that do not survive being
captured and released at sea.

Derby: Fishery in which the TAC is fixed and participants in the fishery do not have
individual quotas. The fishery is closed once the TAC is reached, and participants
attempt to maximize their harvests as quickly as possible. Derby fisheries can result in
capital stuffing and a race for fish.

Effort: The amount of time and fishing power (i.e., gear size, boat size, horsepower)
used to harvest fish.

Exclusive Economic Zone (EEZ): Zone extending from the shoreline out to 200
nautical miles in which the country owning the shoreline has the exclusive right to
conduct certain activities such as fishing. In the United States, the EEZ is split into state
waters (typically from the shoreline out to 3 nautical miles) and federal waters (typically
from 3 to 200 nautical miles).

Exploitation Rate: Amount of fish harvested from a stock relative to the size of the
stock, often expressed as a percentage.

F: Fishing mortality.
Fecundity: A measurement of the egg-producing ability of fish at certain sizes and ages.
Fishery Dependent Data: Fishery data collected and reported by fishermen and dealers.

Fishery Independent Data: Fishery data collected and reported by scientists who catch
the fish themselves.

Fishery Management Plan: Management plan for fisheries operating in the federal
produced by regional fishery management councils and submitted to the Secretary of
Commerce for approval.

Fishing Effort: Usually refers to the amount of fishing. May refer to the number of
fishing vessels, amount of fishing gear (nets, traps, hooks), or total amount of time
vessels and gear are actively engaged in fishing.

Fishing Mortality: A measurement of the rate at which fish are removed from a
population by fishing. Fishing mortality can be reported as either annual or
instantaneous. Annual mortality is the percentage of fish dying in one year.
Instantaneous is that percentage of fish dying at any one time.





Fishing Power: Measure of the relative ability of a fishing vessel, its gear, and its crew
to catch fishes, in reference to some standard vessel, given both vessels are under
identical conditions.

Faoospr: Fishing mortality that will produce a static SPR = 30%.
Fasospr: Fishing mortality that will produce a static SPR = 45%.

Fov: Fishing mortality that will produce OY under equilibrium conditions and a
corresponding biomass of Boy. Usually expressed as the yield at 85% of Fysy, yield at
75% of Fmsy, or yleld at 65% of Fumsy.

Fmsy: Fishing mortality that if applied constantly, would achieve MSY under
equilibrium conditions and a corresponding biomass of Bysy

Fork Length (FL): The length of a fish as measured from the tip of its snout to the fork
in its tail.

Gear restrictions: Limits placed on the type, amount, number, or techniques allowed for
a given type of fishing gear.

Growth Overfishing: When fishing pressure on small fish prevents the fishery from
producing the maximum poundage. Condition in which the total weight of the harvest
from a fishery is improved when fishing effort is reduced, due to an increase in the
average weight of fishes.

Gulf of Mexico Fishery Management Council (GFMC): One of eight regional councils
mandated in the Magnuson-Stevens Fishery Conservation and Management Act to
develop management plans for fisheries in federal waters. The GFMC develops fishery
management plans for fisheries off the coast of Texas, Louisiana, Mississippi, Alabama,
and the west coast of Florida.

Head Boat: A fishing boat that charges individual fees per recreational angler onboard.

Highgrading: Form of selective sorting of fishes in which higher value, more
marketable fishes are retained, and less marketable fishes, which could legally be retained
are discarded.

Individual Fishing Quota (IFQ): Fishery management tool that allocates a certain
portion of the TAC to individual vessels, fishermen, or other eligible recipients.

Longline: Fishing method using a horizontal mainline to which weights and baited
hooks are attached at regular intervals. Gear is either fished on the bottom or in the water
column.





Magnuson-Stevens Fishery Conservation and Management Act: Federal legislation
responsible for establishing the fishery management councils and the mandatory and
discretionary guidelines for federal fishery management plans.

Marine Recreational Fisheries Statistics Survey (MRFSS): Survey operated by
NMFS in cooperation with states that collects marine recreational data.

Maximum Fishing Mortality Threshold (MFMT): The rate of fishing mortality above
which a stock’s capacity to produce MSY would be jeopardized.

Maximum Sustainable Yield (MSY): The largest long-term average catch that can be
taken continuously (sustained) from a stock or stock complex under average
environmental conditions.

Minimum Stock Size Threshold (MSST): The biomass level below which a stock
would be considered overfished.

Modified F Rebuilding Strategy: A rebuilding strategy where fishing mortality is
changed as stock biomass increases during the rebuilding period.

Multispecies fishery: Fishery in which more than one species is caught at the same time
and location with a particular gear type.

National Marine Fisheries Service (NMFS): Federal agency within NOAA responsible
for overseeing fisheries science and regulation.

National Oceanic and Atmospheric Administration: Agency within the Department
of Commerce responsible for ocean and coastal management.

Natural Mortality (M): A measurement of the rate at which fish are removed from a
population by natural causes. Natural mortality can be reported as either annual or
instantaneous. Annual mortality is the percentage of fish dying in one year.
Instantaneous is that percentage of fish dying at any one time.

Optimum Yield (OY): The amount of catch that will provide the greatest overall benefit
to the nation, particularly with respect to food production and recreational opportunities
and taking into account the protection of marine ecosystems.

Overfished: A stock or stock complex is considered overfished when stock biomass
falls below the minimum stock size threshold (MSST) (e.g., current biomass < MSST =
overfished).

Overfishing: Overfishing occurs when a stock or stock complex is subjected to a rate of
fishing mortality that exceeds the maximum fishing mortality threshold (e.g., current
fishing mortality rate > MFMT = overfishing).





Quota: Percent or annual amount of fish that can be harvested.

Recruitment (R): Number or percentage of fish that survives from hatching to a specific
size or age.

Recruitment Overfishing: The rate of fishing above which the recruitment to the
exploitable stock becomes significantly reduced. This is characterized by a greatly
reduced spawning stock, a decreasing proportion of older fish in the catch, and generally
very low recruitment year after year.

Scientific and Statistical Committee (SSC): Fishery management advisory body
composed of federal, state, and academic scientists, which provides scientific advise to a
fishery management council.

Selectivity: The ability of a type of gear to catch a certain size or species of fish.

South Atlantic Fisheries Management Council (SAFMC): One of eight regional
councils mandated in the Magnuson-Stevens Fishery Conservation and Management Act
to develop management plans for fisheries in federal waters. The SAFMC develops
fishery management plans for fisheries off North Carolina, South Carolina, Georgia, and
the east coast of Florida.

Spawning Potential Ratio (Transitional SPR): Formerly used in overfished definition.
The number of eggs that could be produced by an average recruit in a fished stock
divided by the number of eggs that could be produced by an average recruit in an
unfished stock. SPR can also be expressed as the spawning stock biomass per recruit
(SSBR) of a fished stock divided by the SSBR of the stock before it was fished.

% Spawning Per Recruit (Static SPR): Formerly used in overfishing determination.
The maximum spawning per recruit produced in a fished stock divided by the maximum
spawning per recruit, which occurs under the conditions of no fishing. Commonly
abbreviated as %SPR.

Spawning Stock Biomass (SSB): The total weight of those fish in a stock which are old
enough to spawn.

Spawning Stock Biomass Per Recruit (SSBR): The spawning stock biomass divided
by the number of recruits to the stock or how much spawning biomass an average recruit
would be expected to produce.

Total Allowable Catch (TAC): The total amount of fish to be taken annually from a
stock or stock complex. This may be a portion of the Allowable Biological Catch (ABC)
that takes into consideration factors such as bycatch.

Total Length (TL): The length of a fish as measured from the tip of the snout to the tip
of the tail.






Appendix D. Initial Regulatory Flexibility Analysis

1. Introduction

The purpose of the Regulatory Flexibility Act (RFA) is to establish a principle of regulatory
issuance that agencies shall endeavor, consistent with the objectives of the rule and of applicable
statutes, to fit regulatory and informational requirements to the scale of businesses,
organizations, and governmental jurisdictions subject to regulation. To achieve this principle,
agencies are required to solicit and consider flexible regulatory proposals and to explain the
rationale for their actions to assure that such proposals are given serious consideration. The RFA
does not contain any decision criteria; instead, the purpose of the RFA is to inform the agency, as
well as the public, of the expected economic impacts of various alternatives contained in the
FMP or amendment (including framework management measures and other regulatory actions).
The RFA is also intended to ensure that the agency considers alternatives that minimize the
expected impacts while meeting the goals and objectives of the FMP and applicable statutes.

With certain exceptions, the RFA requires agencies to conduct a regulatory flexibility analysis
for each proposed rule. The regulatory flexibility analysis is designed to assess the impacts
various regulatory alternatives would have on small entities, including small businesses, and to
determine ways to minimize those impacts. In addition to analyses conducted for the RIR, the
regulatory flexibility analysis provides: 1) A statement of the reasons why action by the agency
is being considered; 2) a succinct statement of the objectives of, and legal basis for the proposed
rule; 3) a description and, where feasible, an estimate of the number of small entities to which
the proposed rule will apply; 4) a description of the projected reporting, record-keeping, and
other compliance requirements of the proposed rule, including an estimate of the classes of small
entities which will be subject to the requirements of the report or record; 5) an identification, to
the extent practical, of all relevant Federal rules which may duplicate, overlap, or conflict with
the proposed rule; and 6) a description of any significant alternatives to the proposed rule which
accomplish the stated objectives of applicable statutes and which minimize any significant
economic impact of the proposed rule on small entities.

Additional information on the description of affected entities was presented in Chapter 3.3, and
additional information on the expected economic impacts of the proposed action was presented
in Chapter 4.2 and Chapter 5.2.

2. Statement of Need for, Objectives of, and Legal Basis for the Rule

The purpose and need, issues, problems, and objectives of the proposed rule are presented in
Chapter 1.0. The purpose of this amendment is to reduce the spatial and temporal coverage of
the regulations proposed in Amendment 17A based on the most recent scientific information
concerning the red snapper stock in the South Atlantic. This amendment addresses the need to
end overfishing and rebuild the red snapper stock while minimizing, to the extent practicable,





adverse social and economic effects. The Magnuson-Stevens Fishery Conservation and
Management Act, as amended, provides the statutory basis for the proposed rule.

3. Identification of All Relevant Federal Rules Which May Duplicate, Overlap or
Conflict with the Proposed Rule

No duplicative, overlapping, or conflicting Federal rules have been identified. Previous
amendments, whether already implemented or in the process of being implemented, have been
considered in designing the various actions in this amendment.

4. Description and Estimate of the Number of Small Entities to Which the
Proposed Rule will Apply

This proposed action is expected to directly affect commercial fishers and for-hire operators.
The SBA has established size criteria for all major industry sectors in the U.S. including fish
harvesters and for-hire operations. A business involved in fish harvesting is classified as a small
business if it is independently owned and operated, is not dominant in its field of operation
(including its affiliates), and has combined annual receipts not in excess of $4.0 million (NAICS
code 114111, finfish fishing) for all its affiliated operations worldwide. For for-hire vessels, the
other qualifiers apply and the annual receipts threshold is $7.0 million (NAICS code 713990,
recreational industries).

From 2007-2009, an average of 895 vessels per year had valid permits to operate in the
commercial snapper grouper fishery. Of these vessels, 751 held transferable permits and 144
held non-transferable permits. On average, 797 vessels landed snapper grouper species,
generating dockside revenues of approximately $14.514 million (2008 dollars). Each vessel,
therefore, generated an average of approximately $18,000 in gross revenues from snapper
grouper. Gross dockside revenues by area are distributed as follows: $4.054 million in North
Carolina, $2.563 million in South Carolina, $1.738 million in Georgia/Northeast Florida, $3.461
million in central and southeast Florida, and $2.695 million in the Florida Keys. Vessels that
operate in the snapper grouper fishery may also operate in other fisheries, the revenues of which
cannot be determined with available data and are not reflected in these totals.

Based on revenue information, all commercial vessels affected by the proposed action can be
considered small entities.

From 2007-2009, an average of 1,797 vessels had valid permits to operate in the snapper
grouper for-hire fishery, of which 82 are estimated to have operated as headboats. The for-hire
fleet is comprised of charterboats, which charge a fee on a vessel basis, and headboats, which
charge a fee on an individual angler (head) basis. The charterboat annual average gross revenue
is estimated to range from approximately $62,000-$84,000 for Florida vessels, $73,000-$89,000
for North Carolina vessels, $68,000-$83,000 for Georgia vessels, and $32,000-$39,000 for South





Carolina vessels. For headboats, the corresponding estimates are $170,000-$362,000 for Florida
vessels, and $149,000-$317,000 for vessels in the other states.

Based on these average revenue figures, all for-hire operations that would be affected by the
proposed action can be considered small entities.

Some fleet activity, i.e., multiple vessels owned by a single entity, may exist in both the
commercial and for-hire snapper grouper sectors but its extent is unknown, and all vessels are
treated as independent entities in this analysis.

5. Description of the projected reporting, record-keeping and other compliance
requirements of the proposed rule, including an estimate of the classes of small
entities which will be subject to the requirement and the type of professional
skills necessary for the preparation of the report or records

The proposed action would not introduce any changes to reporting, record-keeping, and other
compliance requirements which are currently required, particularly under Amendment 17A.

6. Substantial Number of Small Entities Criterion

The proposed action is expected to directly affect all Federally permitted commercial and for-
hire vessels that operate in the South Atlantic snapper grouper fishery. All directly affected
entities have been determined, for the purpose of this analysis, to be small entities. Therefore, it
is determined that the proposed action will affect a substantial number of small entities.

7. Significant Economic Impact Criterion

The outcome of ‘significant economic impact’ can be ascertained by examining two issues:
disproportionally and profitability.

Disproportionally: Do the regulations place a substantial number of small entities at a significant
competitive disadvantage to large entities?

All entities that are expected to be affected by the proposed rule are considered small entities, so
the issue of disproportional effects on small versus large entities does not arise in the present
case.

Profitability: Do the regulations significantly reduce profit for a substantial number of small
entities?

The economic analysis done for the proposed action estimated the changes in net operating revenues
to commercial and for-hire vessels. For the current purpose, net operating revenue is equated to
profit.





The proposed action to eliminate the area closure which was adopted in Amendment 17A is
estimated to have a non-uniform change in the short-term profits of commercial vessels operating in
the South Atlantic snapper-grouper fishery. Annual profits would increase approximately by
$358,000 for vessels in northeast Florida and Georgia and by $103,000 for vessels in southeast
Florida. On the other hand, annual profits would decrease approximately by $241,000 for vessels in
North Carolina, by $129,000 in South Carolina, and by $2,000 for vessels in the Florida Keys. The
net effect of the proposed action on commercial vessels as a whole would be an average increase in
annual profits of approximately $88,000. Vessels fishing with vertical line gear are the ones most
affected by the proposed action.

The differential effects of the proposed action on commercial vessels in various geographic areas in
the South Atlantic are mainly conditioned by the manner quotas for certain snapper-grouper species
are met. Although the proposed action would open up very specific areas off the coasts of Georgia
and northeast Florida, commercial vessels operating in other areas would also be affected via the
possible quota closures of some snapper-grouper species. Opening the areas closed under
Amendment 17A would allow commercial vessels from southeast Florida, northeast Florida, and
Georgia to harvest more snapper-grouper species, such as vermilion snapper, gag, and red grouper,
and this would tend to increase their profits. Such an increase in harvest, however, would lead to
reaching certain snapper-grouper quotas sooner, resulting in lower harvest by vessels in North
Carolina, South Carolina, and the Florida Keys. These vessels would then experience reductions in
their profits. The more constraining quotas are those for vermilion snapper and gag. The quota for
gag is especially important, since it would trigger closure for all shallow-water groupers.

For-hire vessels operating in northeast Florida and Georgia are expected to be the only for-hire
vessels affected by the proposed action. This is based on the extent of for-hire vessel fishing
activities in the subject three statistical areas considered for closure under Amendment 17A. Asa
result of the proposed action, annual profits are expected to increase by $300,000 for charterboats
and $1,000,000 for headboats.

8. Description of Significant Alternatives

One of the management measures adopted in Amendment 17A is a year-round closure, i.e.,
prohibition of harvest, retention, and possession of any species in the snapper-grouper fishery
management unit, of an area corresponding to commercial logbook grids (cells) 2880, 2980, and
3080 for depths from 98 ft to 240 ft. The proposed action would eliminate this closure.

Eleven alternatives, including the proposed action, were considered for the area closure. The
first alternative to the proposed action is the no action alternative. Among the alternatives, this
would result in the largest negative economic effects on small entities. The second alternative to
the proposed action is a May-October closure of cells 2880 and 2980 in depths from 98 ft to 240
ft. This alternative would result in lower profit increases for both the commercial and for-hire
vessels than the proposed action. The third alternative to the proposed action is a May-August
closure of cells 2880, 2980, and 3080 in depths from 98 ft to 240 ft. This alternative would
result in a lower profit increases to the for-hire vessels and a slightly higher profit increase to
commercial vessels. The fourth alternative to the proposed action is a July-December closure of
cells 2880, 2980, and 3080 in depths from 98 ft to 240 ft. This alternative would result in lower





profit increases to the for-hire and commercial vessels than the proposed action. The fifth
alternative to the proposed action is a May-December closure of cells 2880, 2980, and 3080 in
depths from 98 ft to 240 ft. This alternative would result in lower profit increases to the for-hire
and commercial vessels than the proposed action. The sixth alternative to the proposed action is
a May-December closure of cells 2880, 2980, and 3080 in depths from 66 ft to 240 ft for the first
year and a May-October closure of cells 2880 and 2980 in depths from 98 ft to 240 ft for the
second year and onwards. This alternative would result in lower profit increases to the for-hire
and commercial vessels than the proposed action. The seventh alternative to the proposed action
is a May-October closure of cells 2880 and 2980 in depths from 98 ft to 240 ft for the first year
and a June-July closure of cell 2980 in depths from 98 ft to 240 ft for the second year and
onwards. This alternative would result in lower profit increases to the for-hire and commercial
vessels than the proposed action. The eighth alternative to the proposed action is a May-October
closure of cells 2880 and 2980 in depths from 98 ft to 240 ft for the first year and a July closure
of cells 2880 and 2980 in depths from 98 ft to 240 ft for the second year and onwards. This
alternative would result in lower profit increases to the for-hire and commercial vessels than the
proposed action. The ninth alternative to the proposed action is a July-December closure of cells
2880, 2980, and 3080 in depths from 98 ft to 240 ft for the first year and a January-April closure
of cells 2880 and 2980 in depths from 98 ft to 240 ft for the second year and onwards. This
alternative would result in lower profit increases to the for-hire and commercial vessels than the
proposed action. The tenth alternative to the proposed action is a May-December closure of cells
2880, 2980, and 3080 in depths from 98 ft to 240 ft for the first year and a January-April closure
of cells 2880 and 2980 in depths from 98 ft to 240 ft for the second year and onwards. This
alternative would result in lower profit increases to the for-hire and commercial vessels than the
proposed action.

The various alternatives have an important feature that applies to commercial vessels but not to
for-hire vessels. With the exception of the no action alternative, all alternatives would result in
profit increases to commercial vessels in northeast Florida and Georgia and southeast Florida but
profit decreases to commercial vessels in North Carolina, South Carolina, and the Florida Keys.
For-hire vessels would experience profit increases under all the alternatives, except the no action
alternative.
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APPENDIX E Regulatory Impact Review
5.1 Introduction

The NOAA Fisheries Service requires a Regulatory Impact Review (RIR) for all regulatory
actions that are of public interest. The RIR does three things: (1) it provides a comprehensive
review of the level and incidence of impacts associated with a proposed or final regulatory
action; (2) it provides a review of the problems and policy objectives prompting the regulatory
proposals and an evaluation of the major alternatives that could be used to solve the problem;
and, (3) it ensures that the regulatory agency systematically and comprehensively considers all
available alternatives so that the public welfare can be enhanced in the most efficient and cost-
effective way. The RIR also serves as the basis for determining whether the proposed regulations
are a “significant regulatory action” under the criteria provided in Executive Order (E.O.) 12866
and provides information that may be used in conducting an analysis of impacts on small
business entities pursuant to the Regulatory Flexibility Act (RFA). This RIR analyzes the
expected impacts that this action would be expected to have on the commercial and recreational
snapper grouper fisheries. Additional details on the expected economic effects of the various
alternatives in this action are included in Section 4.0 and are incorporated herein by reference.

5.2 Problems and Objectives

The purpose and need, issues, problems, and objectives of the proposed amendment are
presented in Section 1.4 and are incorporated herein by reference. In summary, the purpose of
Regulatory Amendment 10 to the Fishery Management Plan (FMP) for the Snapper Grouper
Fishery of the South Atlantic Region is to implement management measures in response to the
availability of more recent scientific information concerning red snapper in South Atlantic
waters.

5.3 Methodology and Framework for Analysis

This RIR assesses management measures from the standpoint of determining the resulting
changes in costs and benefits to society. To the extent practicable, the net effects of the proposed
measures are stated in terms of producer and consumer surplus, changes in profits, employment
in the direct and support industries, and participation by charter boat fishermen and private
anglers. In addition, the public and private costs associated with the process of developing and
enforcing regulations on fishing for snapper grouper in waters of the U.S. South Atlantic are
provided.

5.4 Description of the Fishery

A description of the South Atlantic snapper grouper fishery is contained in Section 3.3 and is
incorporated herein by reference.

5.5 Impacts of Management Measures





Details on the economic impacts of all alternatives are included in Section 4 and are included
herein by reference. The following discussion includes only the expected impacts of the
preferred alternative.

5.5.1 Changes to the Snapper Grouper Closure

The overall impacts of this action are discussed in Section 4.1.2 of this document, and are hereby
incorporated by reference.

The Council chose one of the eleven alternatives proposed as preferred (Alternative 11) which
proposes to not implement the snapper grouper area closure approved in Amendment 17A to the
Snapper Grouper Fishery Management Plan but to maintain the ban on retention of red snapper.
The other alternatives (Alternatives 2-10) propose area closures that are considered to achieve
the desired fishing mortality reduction, inclusive of discard mortality based on the most recent
stock assessment. Economic effects to the commercial fishery were analyzed using a simulation
model based on historical logbook landings. A brief model description is provided in Section
4.2.1. A more detailed model description and description of results is contained in Appendix H.
The commercial model indicates that Alternative 11 (Preferred) results in an average increase
in net operating revenues of $88,000 annually for the commercial fishery for 2011 and 2012
compared to Alternative 1 (No Action). This analysis assumes an Amendment 17A start date of
January 1, 2010 as part of Alternative 1 (No Action). A state by state breakout of economic
effects indicates that Georgia and Northeast Florida will benefit most under Alternative 11
(Preferred) to the amount of average annual net operating revenues for 2011 and 2012 of
$358,000. However, while estimates of positive benefits are calculated for Georgia and
Northeast Florida, North Carolina is estimated to see average annual decreases of $241,000 in
net operating revenues for 2011 and 2012. South Carolina is also estimated to experience losses,
in the amount of $129,000 annually while the Florida Keys is estimated to experience a $2,000
annual decline in net operating revenues. Southeast Florida is expected to experience increases in
net operating revenues of about $103,000 annually on average for 2011 and 2012 under
Alternative 11 (Preferred).

The expected economic effects to the recreational fishery are explained in Section 4.2.2 and
estimated with the use of a methodology described in Appendix N of Amendment 17A.
Therefore, both the commercial and recreational economic effects are analyzed using the same
methodologies as used in Amendment 17A. The recreational economic effects are evaluated in
the form of expected change in economic value relative to the no action alternative to fishers and
for-hire vessels in response to the proposed alternatives. The change in economic value is
measured in terms of consumer surplus (CS) to recreational anglers and net operating revenues
(NOR) to for-hire vessels.

In contrast to the commercial effects, above, the economic effects to the recreational sector of
Alternatives 2-5 and 11 are presented in Section 4.2.2 as average annual effects while economic
effects of Alternatives 6-10 are presented in the form of separate effects for 2011 and 2012. For
all sectors, Alternative 11 (Preferred) yields the highest estimated consumer surplus and net
operating revenues compared to all other alternatives. Alternative 11 (Preferred) is expected to
result in an estimated average annual increase in consumer surplus of about $572,000, $3.4





million, and $1.9 million for charterboat, headboat and private recreational sectors, respectively.
Net operating average annual revenues for charterboat and headboat sectors are expected to
increase by about $310,000 and $1.1 million, respectively. Total aggregated average annual
benefits (consumer surplus and net operating revenues) are estimated to total about $5.1 million
in benefits for the recreational sector. Total two year increases for Alternative 11 (Preferred)
total an estimated $14.5 million.

5.6 Public and Private Costs of Regulations

The preparation, implementation, enforcement, and monitoring of this or any Federal action
involves the expenditure of public and private resources which can be expressed as costs
associated with the regulations. Costs associated with this amendment include:

Council costs of document preparation, meetings, public hearings, and information

diSSEMINALION. .. ... ittt e e e e e e $400,000
NOAA Fisheries administrative costs of document

preparation, Meetings and FEVIEW .........cccevieiieiiiiesie e $360,000
Annual 1aw enforceMENt COSES ........oiiviiiiiiiiciie e unknown
TOTAL et $760,000

Law enforcement currently monitors regulatory compliance in these fisheries under routine
operations and does not allocate specific budgetary outlays to these fisheries, nor are increased
enforcement budgets expected to be requested to address components of this action. In practice,
some enhanced enforcement activity might initially occur while the fishery becomes familiar
with the new regulations. However, the costs of such enhancements cannot be forecast. Thus, no
specific law enforcement costs can be identified.

5.7 Summary of Economic Impacts

In summary, Alternative 11 provides the highest the economic benefits to the commercial and
recreational sectors compared to all other alternatives. The commercial model indicates that
Alternative 11 (Preferred) results in an average increase in net operating revenues of $88,000
annually for the commercial fishery for 2011 and 2012 compared to Alternative 1 (No Action).
For all sectors, Alternative 11 (Preferred) yields the highest estimated consumer surplus and
net operating revenues compared to all other alternatives. Total aggregated average annual
benefits (consumer surplus and net operating revenues) are estimated to total about $5.1 million
in benefits for the recreational sector. Total two year increases for Alternative 11 (Preferred)
total an estimated $14.5 million.

5.8 Determination of Significant Regulatory Action

Pursuant to E.O. 12866, a regulation is considered a “significant regulatory action” if it is
expected to result in: (1) an annual effect of $100 million or more or adversely affect in a
material way the economy, a sector of the economy, productivity, competition, jobs, the
environment, public health or safety, or State, local, or tribal governments or communities; (2)





create a serious inconsistency or otherwise interfere with an action taken or planned by another
agency; (3) materially alter the budgetary impact of entitlements, grants, user fees, or loan
programs or the rights or obligations of recipients thereof; or (4) raise novel legal or policy issues
arising out of legal mandates, the President's priorities, or the principles set forth in this
executive order. Based on the information provided above, this regulatory action was determined
to not be economically significant for the purposes of E.O. 12866.
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Introduction

In the SEDAR-24 CIE report, the Review Panel concluded “The Review Panel suggested using
the AW base-case model to provide an assessment of the red snapper stock, but cautions that this
was one realization of a number of plausible runs.” The SSC followed up on this conclusion to
identify three additional plausible runs; all of these runs increased the weighting of the headboat
index relative to other data components.

Methods
The weighting given to the headboat index is controlled by the annual CV,. In the model, the CV
applied was,

CV,=CV&/w

where CV# was the annual CV estimated by the data workshop and w was a user-supplied
weight. Larger values of w result in smaller CV; and, consequently, more emphasis on the index.

In the base-case configuration, as reviewed by the SEDAR-24 RW, weighting of data
components was accomplished through an iterative re-weighting strategy. That strategy
provided a headboat index weight of w = 0.11. The RW panel requested additional runs using
w = 0.20, w = 0.25, w = 0.30, and the SSC selected those runs as plausible alternatives.

In this report, the alternative model runs are labeled wgtl1, wgt20, wgt25, and wgt30, with labels
indicating the value of w applied to the headboat index. In addition to management quantities
from those runs, this report provides results from 10-year, deterministic projections using four
different fishing mortality rates: Fmsy, F30, 98% of F30, and Fcurrent but with a moratorium
applied. Projection methods and caveats about results are described in the SEDAR-24 AW
report. One caveat worth reiterating is that projections of population and fishery dynamics are
highly uncertain. In the deterministic projections of this report, the uncertainty surrounding
expected values is not quantified.

Results

Benchmarks and other management quantities from the various runs are presented in Table 1.
Predicted landings and discards from the various runs are shown in Tables 2—5. Deterministic
projection results from wgtl1 are shown in Tables 6a,b,c,d; results from wgt20 in Tables
7a,b,c,d; results from wgt25 in Tables 8a,b,c,d; and results from wgt30 in Tables 9a,b,c,d.

Discussion

The benchmarks are conditional on selectivities estimated at the end of the assessment period.
Changes in relative contributions toward mortality from the various fleets would alter the
aggregate selectivity and thus benchmarks. Such changes have likely occurred as a result of the
current moratorium, and as a result, moratorium fishing mortality rates are not directly
comparable to Fmsy or its proxies.





Table 1. Estimated status indicators, benchmarks, and related quantities from the Beaufort
Assessment Model. Values are from runs with component weights as in the base-case model of
the AW report (wgtl1), and from runs with increased weight on the headboat index (wgt20,
wgt25, and wgt30). Estimates of yield do not include discards; Dmsy represents discard
mortalities expected when fishing at Fmsy. Spawning stock biomass (SSB) is measured by total
gonad weight of mature females.

Quantity Units wgtll wgt20 wgt25 wgt30
Fmsy y* 0.178 0.188 0.196 0.206
85%Fmsy y* 0.151 0.160 0.166 0.175
75%Fmsy y* 0.133 0.141 0.147 0.155
65%Fmsy y* 0.115 0.122 0.127 0.134
F30% y* 0.170 0.183 0.192 0.204
FA0% y* 0.125 0.134 0.140 0.149
F50% y* 0.092 0.098 0.103 0.109
Bmsy mt 13632 14180 14429 14634
SSBmsy mt 156 162 165 168
MSST mt 144 149 152 154
MSY 1000 Ib 1842 1891 1908 1926
Dmsy 1000 fish 67 71 73 75
Rmsy 1000 age-1 fish 584 599 604 608
Y at 85%Fmsy 1000 Ib 1821 1870 1887 1905
Y at 75%Fmsy 1000 Ib 1780 1829 1846 1863
Y at 65%Fmsy 1000 Ib 1712 1760 1777 1794
F(2007-2009)/Fmsy - 4.12 3.27 2.98 2.76
SSB(2009)/SSBmsy - 0.09 0.11 0.12 0.14






Table 2a. Estimated recent landings in whole weight (1000 1b) for commercial lines (L.cl),
commercial dive (L.cd), for hire (L.hb), and private recreational (L.pvt) from run with headboat
index weight of w = 0.11.

Year L.cl L.cd L.hb L.pvt Total

2000 92.13 10.38  146.29 441.08  689.87
2001  175.32 18.24 15148 280.75 625.78
2002 163.11 2210 219.31 247.60 652.12
2003  118.79 1745 202.00 136.94 475.19
2004 149.73 19.65 236.07 244.04 649.48

2005 117.99 9.34 22478 206.96  559.07
2006 80.29 4.16 183.87 156.50 424.82
2007 104.72 7.51 187.91 366.92 667.06
2008  240.48 6.30 301.94 616.19 1164.92
2009  340.89 8.01 38232 708.17 1439.40

Table 2b. Estimated recent dead discards in whole weight (1000 Ib) for commercial lines (D.cl),
for hire (D.hb), and private recreational (D.pvt) from run with headboat index weight of w =
0.11.

Year D.cl D.hb D.pvt Total

2000 22.52 24.02 156.32  202.87
2001 25.81 29.15 150.80 205.76
2002 61.00 23.25 90.28 174.53
2003 18.51 15.79 96.22  130.53
2004 6.58 30.99 128.66 166.23
2005 7.12 44.70 68.56  120.38
2006 7.34 9.14 43.31 59.80
2007 15.24 85.09 231.43 331.76
2008 21.44 55.76  310.78  387.97
2009 30.33 3488 173.44  238.65





Table 3a. Estimated recent landings in whole weight (1000 Ib) for commercial lines (L.cl),
commercial dive (L.cd), for hire (L.hb), and private recreational (L.pvt) from run with headboat
index weight of w = 0.20.

Year L.cl L.cd L.hb L.pvt Total

2000 92.09 10.37 14595 435.65 684.06
2001 175.23 18.24  148.67 27431 616.45
2002  163.07 2210 21440 24158 641.14
2003  118.77 17.45 200.25 135.59 472.06
2004  149.70 19.65 227.16 233.93 630.43

2005 117.99 9.34 216.68 199.01 543.03
2006 80.30 4.16 185.58 157.14 427.18
2007 104.72 7.51 195.48 371.14 678.85
2008  240.53 6.30 296.43 601.97 1145.22
2009  340.96 8.01 374.62 692.68 1416.28

Table 3b. Estimated recent dead discards in whole weight (1000 Ib) for commercial lines (D.cl),
for hire (D.hb), and private recreational (D.pvt) from run with headboat index weight of w =
0.20.

Year D.cl D.hb D.pvt Total

2000 22.24 23.65 153.86 199.75
2001 25.54 29.14  150.71  205.39
2002 60.56 22.35 86.77  169.68
2003 17.88 15.69 95.59  129.16

2004 6.67 31.67 13148 169.82
2005 7.15 45.06 69.10 121.31
2006 7.09 8.93 42.30 58.32

2007 15.08 83.76  227.86  326.70
2008 21.32 56.51 315.08 39291
2009 30.75 36.51 181.51 248.76





Table 4a. Estimated recent landings in whole weight (1000 1b) for commercial lines (L.cl),
commercial dive (L.cd), for hire (L.hb), and private recreational (L.pvt) from run with headboat
index weight of w = 0.25.

Year L.cl L.cd L.hb L.pvt Total

2000 92.07 10.37 14541 43255 680.40
2001  175.20 18.24  147.28 27136  612.07
2002  163.06 2210 211.63 23831 635.10
2003  118.77 1745 199.79 135.26 471.26
2004  149.70 19.65 218.49 22466 612.49

2005 118.00 9.34 21096 193,59 531.90
2006 80.30 4.16 186.24 157.43 428.14
2007 104.73 7.51 198,55 37295 683.74
2008  240.55 6.30 296.01 600.35 1143.21
2009  340.99 8.01 372,62 688.71 1410.34

Table 4b. Estimated recent dead discards in whole weight (1000 Ib) for commercial lines (D.cl),
for hire (D.hb), and private recreational (D.pvt) from run with headboat index weight of w =
0.25.

Year D.cl D.hb D.pvt Total

2000 22.05 23.41 15230 197.75
2001 25.33 29.19 151.00 205.52
2002 60.19 21.55 83.68 165.43
2003 17.36 15.74 95.87  128.98
2004 6.75 32.27 13394 172.96
2005 7.15 45.18 69.29  121.63
2006 6.98 8.91 42.19 58.07
2007 14.99 82.71  225.03 322.73
2008 21.13 56.51 315.13  392.77
2009 30.77 37.05 184.23  252.05





Table 5a. Estimated recent landings in whole weight (1000 1b) for commercial lines (L.cl),
commercial dive (L.cd), for hire (L.hb), and private recreational (L.pvt) from run with headboat
index weight of w = 0.30.

Year L.cl L.cd L.hb L.pvt Total

2000 92.06 10.37 145.64 43242 680.49
2001 175.19 18.24 146.41  269.52  609.35
2002  163.06 22.09 208.88 235.12 629.15
2003  118.77 17.45 200.15 135.50 471.87
2004 149.71 19.65 210.87 216.60 596.82

2005 118.01 9.34 207.56 190.38 525.29
2006 80.30 4.16 19037 160.75  435.58
2007 104.73 7.51 203.75 379.58  695.58
2008  240.58 6.30 299.58 607.15 1153.61
2009 341.01 8.01 372.86 688.99 1410.88

Table 5b. Estimated recent dead discards in whole weight (1000 Ib) for commercial lines (D.cl),
for hire (D.hb), and private recreational (D.pvt) from run with headboat index weight of w =
0.30.

Year D.cl D.hb D.pvt Total

2000 21.79 23.06 150.00 194.85
2001 25.01 29.11  150.57  204.69
2002 59.68 20.88 81.08 161.64
2003 16.92 15.75 95.92  128.58

2004 6.77 32.71 135.77 175.25
2005 7.14 45.15 69.25 121.54
2006 6.94 8.98 42.54 58.45

2007 14.85 80.95 220.28  316.08
2008 20.78 56.10 312.89 389.76
2009 30.64 37.34 185.67  253.66





Table 6a. Projection results (expected values) with F=Fmsy, extended from assessment model
configuration with component weights as in the AW report, including headboat index weight of
w = 0.11. Fis fishing mortality rate (per yr), SSB is mid-year spawning stock (mt), R is recruits
(1000 age-1 fish), D is discard mortalities (1000 fish or 1000 Ib whole weight), L is landings
(1000 fish or 1000 1b whole weight), and sum L is cumulative landings.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb)  Sum L(klb)
2010 0.416 11.49 235 62 306 0 0 0
2011 0.178 13.76 223 22 39 22 235 235
2012 0.178 15.53 251 26 52 29 278 513
2013 0.178 17.62 270 29 56 35 321 834
2014 0.178 20.11 290 31 62 41 378 1212
2015 0.178 22.98 312 34 66 47 436 1648
2016 0.178 26.17 335 36 71 52 491 2139
2017 0.178 29.71 356 39 76 57 546 2685
2018 0.178 33.56 377 41 81 62 602 3287
2019 0.178 37.68 397 44 86 67 660 3947

Table 6b. Projection results (expected values) with F=F30, extended from assessment model
configuration with component weights as in the AW report, including headboat index weight of
w = 0.11. Fis fishing mortality rate (per yr), SSB is mid-year spawning stock (mt), R is recruits
(1000 age-1 fish), D is discard mortalities (1000 fish or 1000 Ib whole weight), L is landings
(1000 fish or 1000 1b whole weight), and sum L is cumulative landings.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb) Sum L(klb)
2010 0.416 11.49 235 62 306 0 0 0
2011 0.170 13.76 223 21 37 21 226 226
2012 0.170 15.61 251 25 50 28 268 494
2013 0.170 17.76 271 28 54 34 311 805
2014 0.170 20.35 292 30 59 40 367 1172
2015 0.170 23.33 314 33 64 45 425 1597
2016 0.170 26.66 337 35 69 51 480 2077
2017 0.170 30.35 359 38 74 56 535 2611
2018 0.170 34.39 381 40 79 61 591 3202
2019 0.170 38.72 401 42 84 66 649 3851






Table 6¢. Projection results (expected values) with F=0.98 XF30, extended from assessment
model configuration with component weights as in the AW report, including headboat index
weight of w = 0.11. Fis fishing mortality rate (per yr), SSB is mid-year spawning stock (mt), R
is recruits (1000 age-1 fish), D is discard mortalities (1000 fish or 1000 1b whole weight), L is
landings (1000 fish or 1000 Ib whole weight), and sum L is cumulative landings.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb) Sum L(klb)
2010 0.416 11.49 235 62 306 0 0 0
2011 0.167 13.76 223 20 36 20 222 222
2012 0.167 15.65 251 25 49 27 263 485
2013 0.167 17.83 271 27 53 33 306 791
2014 0.167 20.46 292 30 58 39 362 1153
2015 0.167 23.49 315 32 63 45 420 1573
2016 0.167 26.89 338 34 68 50 474 2047
2017 0.167 30.66 361 37 73 55 529 2576
2018 0.167 34.79 383 39 78 60 585 3162
2019 0.167 39.21 403 42 83 65 643 3805

Table 6d. Projection results (expected values) under continued moratorium, extended from
assessment model configuration with component weights as in the AW report, including
headboat index weight of w = 0.11. F is fishing mortality rate (per yr), SSB is mid-year
spawning stock (mt), R is recruits (1000 age-1 fish), D is discard mortalities (1000 fish or 1000
Ib whole weight), L is landings (1000 fish or 1000 Ib whole weight), and sum L is cumulative
landings. In these projections, the F applied corresponds to F=0.9 XFcurrent (Fcurrent = 0.73)
but decreased to reflect potential landings that are discarded and survive.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb)  Sum L(klb)
2010 0.416 11.49 235 62 306 0 0 0
2011 0.416 13.76 223 78 344 0 0 0
2012 0.416 15.21 251 91 395 0 0 0
2013 0.416 16.81 267 99 427 0 0 0
2014 0.416 18.59 283 108 473 0 0 0
2015 0.416 20.52 299 116 519 0 0 0
2016 0.416 22.57 316 124 563 0 0 0
2017 0.416 24.77 332 131 606 0 0 0
2018 0.416 27.12 347 139 650 0 0 0
2019 0.416 29.57 362 146 693 0 0 0





Table 7a. Projection results (expected values) with F=Fmsy, extended from assessment model
configuration with component weights as in the AW report, but headboat index weight increased
to w = 0.20. Fis fishing mortality rate (per yr), SSB is mid-year spawning stock (mt), R is
recruits (1000 age-1 fish), D is discard mortalities (1000 fish or 1000 1b whole weight), L is
landings (1000 fish or 1000 Ib whole weight), and sum L is cumulative landings.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb) Sum L(klb)
2010 0.35 16.88 282 65 345 0 0 0
2011 0.188 20.64 286 28 48 29 326 326
2012 0.188 23.27 320 35 67 38 386 711
2013 0.188 26.25 341 38 74 45 438 1149
2014 0.188 29.59 361 41 80 52 501 1650
2015 0.188 33.29 382 43 85 58 563 2213
2016 0.188 37.32 401 46 90 63 624 2837
2017 0.188 41.67 420 48 94 69 685 3522
2018 0.188 46.34 438 50 99 74 747 4269
2019 0.188 51.21 454 52 103 78 808 5077

Table 7b. Projection results (expected values) with F=F30, extended from assessment model
configuration with component weights as in the AW report, but headboat index weight increased
to w = 0.20. Fis fishing mortality rate (per yr), SSB is mid-year spawning stock (mt), R is
recruits (1000 age-1 fish), D is discard mortalities (1000 fish or 1000 1b whole weight), L is
landings (1000 fish or 1000 Ib whole weight), and sum L is cumulative landings.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb)  Sum L(kIb)
2010 0.35 16.88 282 65 345 0 0 0
2011 0.183 20.64 286 27 47 28 317 317
2012 0.183 23.34 320 34 65 37 376 693
2013 0.183 26.39 341 37 72 44 428 1121
2014 0.183 29.82 362 40 78 51 490 1612
2015 0.183 33.62 383 42 83 57 553 2164
2016 0.183 37.76 403 45 88 62 614 2778
2017 0.183 42.26 422 47 92 67 675 3454
2018 0.183 47.08 440 49 97 73 737 4190
2019 0.183 52.12 457 51 101 77 798 4988
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Table 7c. Projection results (expected values) with F=0.98 XF30, extended from assessment
model configuration with component weights as in the AW report, but headboat index weight
increased to w = 0.20. F is fishing mortality rate (per yr), SSB is mid-year spawning stock (mt),
R is recruits (1000 age-1 fish), D is discard mortalities (1000 fish or 1000 Ib whole weight), L is
landings (1000 fish or 1000 Ib whole weight), and sum L is cumulative landings.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb) Sum L(klb)
2010 0.35 16.88 282 65 345 0 0 0
2011 0.179 20.64 286 27 46 28 311 311
2012 0.179 23.4 320 33 64 37 370 680
2013 0.179 26.49 342 36 71 43 422 1102
2014 0.179 29.98 363 39 77 50 483 1585
2015 0.179 33.85 384 41 81 56 545 2131
2016 0.179 38.08 404 44 86 62 607 2737
2017 0.179 42.67 424 46 91 67 668 3405
2018 0.179 47.6 442 48 95 72 729 4135
2019 0.179 52.76 459 50 100 77 791 4926

Table 7d. Projection results (expected values) under continued moratorium, extended from
assessment model configuration with component weights as in the AW report, including
headboat index weight of w = 0.20. F is fishing mortality rate (per yr), SSB is mid-year
spawning stock (mt), R is recruits (1000 age-1 fish), D is discard mortalities (1000 fish or 1000
Ib whole weight), L is landings (1000 fish or 1000 Ib whole weight), and sum L is cumulative
landings. In these projections, the F applied corresponds to F=0.9 XFcurrent (Fcurrent = 0.61)
but decreased to reflect potential landings that are discarded and survive.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb)  Sum L(klb)
2010 0.35 16.88 282 65 345 0 0 0
2011 0.35 20.64 286 84 384 0 0 0
2012 0.35 234 320 101 458 0 0 0
2013 0.35 26.26 342 112 504 0 0 0
2014 0.35 29.3 361 121 557 0 0 0
2015 0.35 32.53 380 130 610 0 0 0
2016 0.35 35.95 398 138 661 0 0 0
2017 0.35 39.58 414 146 712 0 0 0
2018 0.35 43.43 430 153 762 0 0 0
2019 0.35 47.42 444 160 812 0 0 0
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Table 8a. Projection results (expected values) with F=Fmsy, extended from assessment model
configuration with component weights as in the AW report, but headboat index weight increased
to w = 0.25. Fis fishing mortality rate (per yr), SSB is mid-year spawning stock (mt), R is
recruits (1000 age-1 fish), D is discard mortalities (1000 fish or 1000 1b whole weight), L is
landings (1000 fish or 1000 Ib whole weight), and sum L is cumulative landings.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb)  Sum L(klb)
2010 0.331 19.77 305 66 351 0 0 0
2011 0.196 24.23 314 31 53 31 358 358
2012 0.196 27.28 349 38 73 43 432 790
2013 0.196 30.68 370 42 82 50 490 1280
2014 0.196 34.4 390 45 88 57 555 1836
2015 0.196 38.45 409 47 92 62 618 2454
2016 0.196 42.81 427 50 97 68 680 3133
2017 0.196 47.48 445 52 102 73 741 3875
2018 0.196 52.46 461 54 106 78 803 4678
2019 0.196 57.61 476 56 110 83 865 5544

Table 8b. Projection results (expected values) with F=F30, extended from assessment model
configuration with component weights as in the AW report, but headboat index weight increased
to w = 0.25. Fis fishing mortality rate (per yr), SSB is mid-year spawning stock (mt), R is
recruits (1000 age-1 fish), D is discard mortalities (1000 fish or 1000 1b whole weight), L is
landings (1000 fish or 1000 Ib whole weight), and sum L is cumulative landings.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb) Sum L(klb)
2010 0.331 19.77 305 66 351 0 0 0
2011 0.192 24.23 314 30 52 31 351 351
2012 0.192 27.34 349 38 72 42 425 775
2013 0.192 30.8 370 41 80 49 482 1258
2014 0.192 34.59 390 44 86 56 547 1805
2015 0.192 38.72 410 47 91 62 610 2415
2016 0.192 43.17 428 49 96 67 671 3086
2017 0.192 47.95 446 51 100 72 733 3819
2018 0.192 53.05 462 53 104 77 795 4615
2019 0.192 58.33 477 55 108 82 857 5472
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Table 8c. Projection results (expected values) with F=0.98 XF30, extended from assessment
model configuration with component weights as in the AW report, but headboat index weight
increased to w = 0.25. F is fishing mortality rate (per yr), SSB is mid-year spawning stock (mt),
R is recruits (1000 age-1 fish), D is discard mortalities (1000 fish or 1000 Ib whole weight), L is
landings (1000 fish or 1000 Ib whole weight), and sum L is cumulative landings.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb)  Sum L(kIb)
2010 0.331 19.77 305 66 351 0 0 0
2011 0.188 24.23 314 30 51 30 344 344
2012 0.188 27.4 349 37 71 41 417 761
2013 0.188 3091 370 41 79 48 475 1236
2014 0.188 34.77 391 43 85 55 539 1775
2015 0.188 38.98 411 46 90 61 602 2377
2016 0.188 43.52 430 48 94 66 663 3040
2017 0.188 48.41 447 50 99 71 725 3765
2018 0.188 53.62 464 52 103 76 787 4552
2019 0.188 59.03 479 54 107 81 849 5402

Table 8d. Projection results (expected values) under continued moratorium, extended from
assessment model configuration with component weights as in the AW report, including
headboat index weight of w = 0.25. F is fishing mortality rate (per yr), SSB is mid-year
spawning stock (mt), R is recruits (1000 age-1 fish), D is discard mortalities (1000 fish or 1000
Ib whole weight), L is landings (1000 fish or 1000 1b whole weight), and sum L is cumulative
landings. In these projections, the F applied corresponds to F=0.9 XFcurrent (Fcurrent = 0.58)
but decreased to reflect potential landings that are discarded and survive.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb) Sum L(klb)
2010 0.331 19.77 305 66 351 0 0 0
2011 0.331 24.23 314 85 393 0 0 0
2012 0.331 27.64 349 105 479 0 0 0
2013 0.331 31.11 372 116 531 0 0 0
2014 0.331 34.76 392 126 586 0 0 0
2015 0.331 38.6 411 134 640 0 0 0
2016 0.331 42.64 428 142 692 0 0 0
2017 0.331 46.91 444 149 743 0 0 0
2018 0.331 51.43 459 156 794 0 0 0
2019 0.331 56.09 473 163 845 0 0 0
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Table 9a. Projection results (expected values) with F=Fmsy, extended from assessment model
configuration with component weights as in the AW report, but headboat index weight increased
to w = 0.30. Fis fishing mortality rate (per yr), SSB is mid-year spawning stock (mt), R is
recruits (1000 age-1 fish), D is discard mortalities (1000 fish or 1000 1b whole weight), L is
landings (1000 fish or 1000 Ib whole weight), and sum L is cumulative landings.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb) Sum L(klb)
2010 0.32 22.67 325 65 346 0 0 0
2011 0.206 27.74 338 34 57 32 377 377
2012 0.206 31.18 373 42 79 47 477 854
2013 0.206 34.94 393 46 88 53 539 1393
2014 0.206 38.98 413 49 94 60 603 1996
2015 0.206 43.32 431 51 99 66 664 2660
2016 0.206 47.96 448 53 103 71 725 3385
2017 0.206 5291 464 55 108 76 787 4171
2018 0.206 58.14 478 57 112 80 849 5020
2019 0.206 63.53 492 59 115 85 912 5932

Table 9b. Projection results (expected values) with F=F30, extended from assessment model
configuration with component weights as in the AW report, but headboat index weight increased
to w = 0.30. Fis fishing mortality rate (per yr), SSB is mid-year spawning stock (mt), R is
recruits (1000 age-1 fish), D is discard mortalities (1000 fish or 1000 1b whole weight), L is
landings (1000 fish or 1000 Ib whole weight), and sum L is cumulative landings.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb) Sum L(klb)
2010 0.32 22.67 325 65 346 0 0 0
2011 0.204 27.74 338 33 57 32 372 372
2012 0.204 31.22 373 41 79 46 472 844
2013 0.204 35.02 394 45 87 53 534 1378
2014 0.204 39.1 413 48 93 60 597 1975
2015 0.204 43.5 431 50 98 65 658 2633
2016 0.204 48.2 448 53 102 70 719 3353
2017 0.204 53.22 464 55 107 75 781 4134
2018 0.204 58.53 479 57 110 80 844 4977
2019 0.204 64 493 58 114 85 907 5884
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Table 9c. Projection results (expected values) with F=0.98 XF30, extended from assessment
model configuration with component weights as in the AW report, but headboat index weight
increased to w = 0.30. F is fishing mortality rate (per yr), SSB is mid-year spawning stock (mt),
R is recruits (1000 age-1 fish), D is discard mortalities (1000 fish or 1000 Ib whole weight), L is
landings (1000 fish or 1000 Ib whole weight), and sum L is cumulative landings.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb) Sum L(klb)
2010 0.32 22.67 325 65 346 0 0 0
2011 0.199 27.74 338 33 56 31 365 365
2012 0.199 31.29 373 41 77 45 464 829
2013 0.199 35.14 394 44 86 52 525 1354
2014 0.199 39.3 414 47 92 59 589 1942
2015 0.199 43.79 432 50 96 64 649 2592
2016 0.199 48.58 449 52 101 69 710 3302
2017 0.199 53.72 466 54 105 74 772 4074
2018 0.199 59.15 481 56 109 79 835 4909
2019 0.199 64.76 495 58 112 84 898 5807

Table 9d. Projection results (expected values) under continued moratorium, extended from
assessment model configuration with component weights as in the AW report, including
headboat index weight of w = 0.30. F is fishing mortality rate (per yr), SSB is mid-year
spawning stock (mt), R is recruits (1000 age-1 fish), D is discard mortalities (1000 fish or 1000
Ib whole weight), L is landings (1000 fish or 1000 Ib whole weight), and sum L is cumulative
landings. In these projections, the F applied corresponds to F=0.9 xFcurrent (Fcurrent = 0.57)
but decreased to reflect potential landings that are discarded and survive.

Year F SSB(mt) R(1000) D(1000) D(klb)  L(1000) L(klb) Sum L(kIb)
2010 0.32 22.67 325 65 346 0 0 0
2011 0.32 27.74 338 87 395 0 0 0
2012 0.32 31.72 373 109 500 0 0 0
2013 0.32 35.72 396 120 555 0 0 0
2014 0.32 39.88 416 129 611 0 0 0
2015 0.32 44.24 434 137 663 0 0 0
2016 0.32 48.8 451 145 715 0 0 0
2017 0.32 53.61 466 152 766 0 0 0
2018 0.32 58.67 480 158 817 0 0 0
2019 0.32 63.87 494 164 868 0 0 0

15






Appendix H. Notes about the Economic Effects of Preliminary Management Alternatives
In Snapper-Grouper Regulatory Amendment 10
On the Commercial Snapper-Grouper Fishery

National Marine Fisheries Service
Southeast Fisheries Science Center

November 29, 2010





Notes about the Economic Effects of Preliminary Management Alternatives
In Snapper-Grouper Regulatory Amendment 10
On the Commercial Snapper-Grouper Fishery

Deliverables

Deliverables include this Word file plus four Excel spreadsheets with results from the simulation
analysis of preliminary management alternatives for Regulatory Amendment 10. Spreadsheets
are named:

RegA10 basel7A comm econ 3yr NOR tables 112310 includes tabulations of simulated
net operating revenues given the closures to be implemented by Snapper-Grouper
Amendment 17A as the No Action alternative;

RegA10 basel7A comm econ 3yr REV tables 112310 includes tabulations of simulated
gross dockside revenues given the closures to be implemented by Snapper-Grouper
Amendment 17A as the No Action alternative;

RegA10 basel7AB comm econ 3yr NOR tables 112110 includes tabulations of
simulated net operating revenues given the closures to be implemented by Snapper-
Grouper Amendments 17A and 17B as the No Action alternative;

RegA10 basel7AB comm econ 3yr REV tables 112110 includes tabulations of
simulated gross dockside revenues given the closures to be implemented by Snapper-
Grouper Amendments 17A and 17B as the No Action alternatives.

Each spreadsheet includes five basic worksheets.

LogYear presents results for the three years (2007-2009) of logbook data used in the
analysis.

State presents results organized by region within the jurisdiction of the South Atlantic
Fishery Management Council. Regions are defined as North Carolina, South Carolina,
Georgia and northeast Florida, central and southeast Florida, and the Florida Keys.
Northeast Florida is defined as the three northeastern counties of Nassau, Duval and St
Johns. Central and southeast Florida is defined as the remaining east coast counties from
Flagler County through Miami-Dade County. The Florida Keys region is defined by
water body code to include waters to the south and east of the Keys.

Gear presents results organized by the primary gear used on each trip as reported to the
logbook program. If more than one gear was used on a trip, the primary gear was defined
as the gear that accounted for a plurality of trip revenues. Gears include vertical lines
(gear codes H, E, and TR), longlines (L), pots/traps (T), dive gear (S, P), and all other
gears.

Month presents results organized by month and calendar quarter.

Alternatives defines the preliminary alternatives to be examined for Regulatory
Amendment 10 and the set of existing regulations from Amendments 13C, 15A, 16, 17A
and 17B that define the No Action alternative.

The preliminary alternatives for Regulatory Amendment 10 were examined with:

Gear exemptions for black sea bass pots and dive gear;
Gear exemption for dive gear only;
Gear exemption for black sea bass pots only;
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e No gear exemptions.

The spreadsheets with results in terms of net operating revenues include worksheets named
Exempt_Spears and Exempt_Pots that compare the simulated results with and without
exemptions for spearfishing and black sea bass pots. An exemption for spearfishing is evaluated
by subtracting simulated results for scenarios with

e (a) both gear exemptions minus (b) an exemption for pots only, and

e (a) an exemption for spears only minus (b) no gear exemptions.
Both comparisons yield identical results.

Similarly, the exemption for black sea bass pots is evaluated by subtracting simulated results for
scenarios with

e (a) both gear exemptions minus (b) an exemption for spears only, and

e (a) an exemption for pots only minus (b) no gear exemptions.
Both comparisons yield identical results.

Additional worksheets in spreadsheet RegA10 basel7A comm econ 3yr NOR tables 112310
include the figures and underlying data that appear later in this set of notes.

e LogYearFigures

e StateFigures

e GearFigures

e MonthFigures

The discussion about the information in each figure compares the expected outcome of closures
to be implemented by Amendment 17A with the expected outcomes for the preliminary
alternatives for Regulatory Amendment 10. However, although Amendment 17A represents the
No Action alternative for Regulatory Amendment 10, the figures are organized to display
expected deviations from a baseline defined by Amendment 16, which is the No Action
alternative for Amendment 17A and is identified as alternative 0 in the accompanying Excel
spreadsheets. Figures are displayed in this way to illustrate that Regulatory Amendment 10 is
expected to benefit the commercial fishery, but that the benefits would accrue as smaller
reductions in net operating revenues rather than actual increases in net operating revenues. In
other words, the benefits are depicted in the figures as smaller (in absolute value) negative
numbers rather than as positive numbers. Recall that Amendment 17A has not been
implemented, so that net operating revenues are expected to decline for commercial fishermen
regardless of whether the closures associated with Amendment 17A or one of the alternatives
from Regulatory Amendment 10 is implemented.

Background

Amendment 17A was developed to reduce overfishing on red snapper, and will prohibit the
landing and sale of red snapper throughout the jurisdiction of the SAFMC. Other management
actions in Amendment 17A are designed to reduce the incidental bycatch and discard of red
snapper by vessels when fishing for other species in the snapper-grouper management unit.
These management actions include a prohibition on the landing and sale of any species in the
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snapper-grouper management unit within 98-240 water depths in areas defined by latitude-
longitude grids 2880, 2980 and 3080. Fishing with black sea bass pots or spearfishing gear is
exempt from this closure, although red snapper may not be landed or sold if caught with the
exempted gears. Amendment 17A has been approved by the Secretary of Commerce and awaits
implementation.

A new biological stock assessment was slightly more optimistic about the status of the red
snapper stock, although it still found the stock to be overfished and that overfishing still is
occurring. As a result, Regulatory Amendment 10 will consider management actions for red
snapper that are less restrictive. Most of the preliminary alternatives for Regulatory Amendment
10 would maintain the prohibition on fishing within 98-240 foot depths for all snapper-grouper
species, but specify smaller geographic limits for the closed areas and shorter seasonal closures
rather than a year-round closure.

Table 1. Preliminary management alternatives for Regulatory Amendment 10.

Preliminary Alternatives for Alternative Depth (ft)
Regulatory Amendment 10 Label Areas Closed Closed Months Closed
1-no action

(regulations to be implemented

by Amendment 17A) 1 2880, 2980, 3080 98-240 year-round
2 (2011 and onwards) 2 2880, 2980 98-240 May-October
3 (2011 and onwards) 3 2880, 2980, 3080 98-240 May-August
4 (2011 and onwards) 4 2880, 2980, 3080 98-240 July-December
5(2011 and onwards) 5 2880, 2980, 3080 98-240 May-December
6 (2011) 6a 2880, 2980, 3080 66-240 May-December
6 (2012 and onwards) 6b 2880, 2980 98-240 May-October
7 (2011) 7a 2880, 2980 98-240 May-October
7 (2012 and onwards) 7b 2980 98-240 June-July
8(2011) 8a 2880, 2980 98-240 May-October
8 (2012 and onwards) 8b 2880, 2980 98-240 July
9(2011) 9a 2880, 2980, 3080 98-240 July-December
9 (2012 and onwards) 9b 2880, 2980 98-240 Jan-April
10(2011) 10a 2880, 2980, 3080 98-240 May-December
10 (2012 and onwards) 10b 2880, 2980 98-240 Jan-April

Method of Analysis
The economic analysis of the preliminary management alternatives for Regulatory Amendment
10 consists of a comparison of their expected economic outcomes with the expected outcome for

the closures that have been approved but not yet implemented for Amendment 17A.

A simulation model was employed to calculate the expected economic outcomes for the No
Action management scenario and each of the preliminary alternatives. The model hypothetically
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imposes the proposed restrictions on commercial fishing activities as defined by logbook trip
reports that were submitted to the NMFS during 2007-2009. This is the same model and
procedure that were used to examine the expected economic effects of management alternatives
that were proposed for Amendment 17A. However, the analysis for Amendment 17A used data
for 2006-2008 because data for 2009 were unavailable at that time. Therefore, the results
presented here for the expected outcome of Amendment 17A, which is the No Action alternative
for Regulatory Amendment 10, are based on updated logbook data from 2007-2009 and will
differ from the results that appear in Amendment 17A.

The advantages and disadvantages of the simulation model were discussed in Amendment 17A.
Briefly, the advantages are:

e The analysis uses data about actual fishing activities as reported by fishermen;

e The analysis considers the effects of the preliminary management alternatives on trip
revenues and trip costs, and allows for the possibility that the restrictions may make some
individual trips unprofitable;

e The analysis considers the interaction of preliminary management alternatives with
existing regulations.

The disadvantage is that logbook data reflect fishing patterns and strategies given regulations
that will no longer apply. Fishermen will modify their fishing patterns and strategies to
minimize the effects of new regulations, but the simulation model does not account for these
changes. Therefore, it can only approximate the true, but unknown, outcomes of proposed
regulations. Nevertheless, the approach provides useful insights about the relative magnitudes of
change due to proposed alternatives and the distribution of effects among subgroups within the
fishery.

The simulation model uses information from the recent past (in this analysis, 2007-2009) as a
predictor of the near future. Because the future is unknown and because economic and
environmental conditions vary over time, we do not know which year is the best predictor of the
near future. Therefore, the 3-year average of simulated results from 2007-2009 is used as the
expected predictor of the effects for each preliminary management alternative. The model is
most appropriately applied to short-term evaluations because information from the recent past is
a more reliable predictor of the near-future than of the distant future.

Results are presented in terms of net operating revenues, defined as commercial dockside
revenues minus trip costs which include fuel, oil, bait, ice, and other supplies, and exclude fixed
costs and labor costs. Therefore, net operating revenues represent the incomes for labor
(including crew) plus the gross income for boat owners who must pay fixed costs and other non-
trip costs related to owning and operating the vessel.! Net operating revenues were adjusted to
constant 2008 dollars with the consumer price index for all items and all urban consumers.

All alternatives are evaluated from January through December each year.

' The logbook database does not collect prices or revenues for landed fish. Trip revenues were calculated as
reported landings multiplied by average prices, by species, from the NMFS Accumulated Landings System. Trip
costs were calculated from sample data as a function of trip characteristics such as type of gear and amount of gear
used, crew size, duration of trip, and pounds landed.
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Results

There are five primary conclusions from the economic analysis of preliminary management
alternatives for Regulatory Amendment 10.

1. The potential economic benefit of Regulatory Amendment 10 occurs in the form of
smaller losses in net operating revenues due to regulation rather than an actual increase in
net operating revenues.

2. Inaggregate, the potential benefit of Regulatory Amendment 10 is small compared to
total net operating revenues for the entire snapper-grouper fishery.

3. However, the potential benefit is large for fishermen in Georgia and northeast Florida,
where the management alternatives associated with Amendment 17A would be most
restrictive.

4. The smaller and shorter closures associated with Regulatory Amendment 10 would allow
the snapper-grouper fleet to fill the existing commercial quotas for gag and vermilion
snapper more quickly, which sometimes yielded counterintuitive, but plausible, results.

5. The gear exemption for spearfishing matters.

(1)Potential benefits equate to smaller reductions in net operating revenues.

The closures to be implemented by Amendment 17A are defined as the No Action alternative for
Regulatory Amendment 10 because they represent the restrictions that will be implemented if not
superseded by any of the alternatives in Regulatory Amendment 10. In most of the preliminary
management scenarios, Regulatory Amendment 10 would be less restrictive than Amendment
17A, and hence there usually would be a benefit to commercial fishermen. However, the benefit
takes the form of smaller losses in net operating revenues due to regulation rather than an actual
increase in net operating revenues. Smaller losses are depicted in Figure 1 and all subsequent
figures by vertical bars that are shorter than the bar for Alternative 1 (Amendment 17A).

Figure 1. Expected average annual reductions in commercial net operating revenues, given (a)
exemptions for black sea bass pots and spears and (b) no gear exemptions.
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Amendment 17A is expected to reduce net operating revenues by approximately $794,000
(Figure 1) based on average simulated outcomes with data for 2007-2009. The least costly
preliminary alternative in Regulatory Amendment 10 (alternative 3 with an exemption for
spearfishing gear) is expected to reduce net operating revenues by an average of approximately
$703,000 (see the left bar for alternative 3 in Figure 1) compared to No Action for Amendment
17A. In this scenario, alternative 3 with an exemption for spearfishing gear would yield an
expected benefit of approximately $91,000 per year in the form of smaller losses in net operating
revenues due to regulation.

Two preliminary management scenarios in Regulatory Amendment 10 are expected to make
fishermen worse off than with Amendment 17A. Both outcomes occurred with preliminary
management alternative 6a without a gear exemption for spearfishing. Alternative 6a is the only
alternative that would close the snapper-grouper fishery in the shallower water depths from 66-
240 feet where spearfishing is more likely to occur, whereas Amendment 17A and all other
preliminary alternatives for Regulatory Amendment 10 would close the snapper-grouper fishery
in water depths from 98-240 feet. Hence, an elimination of the exemption for spearfishing would
generate extra losses for commercial fishermen. The most costly preliminary alternative in
Regulatory Amendment 10 (alternative 6a without any gear exemptions) is expected to reduce
net operating revenues by an average of approximately $820,000 (see the right bar for alternative
6a in Figure 1) compared to No Action for Amendment 17A. Thus, alternative 6a without any
gear exemptions is expected to be approximately $27,000 more costly than the closures that
would be implemented by Amendment 17A. Preliminary alternative 6a with an exemption for
black sea bass pots and without an exemption for spearfishing is expected to reduce net operating
revenues by an average of approximately $818,000 compared to No Action for Amendment 17A.

(2)Potential benefits are small relative to the entire snapper-grouper fishery.

In the simulation model, the average annual net operating revenues are approximately $10.2
million (in constant 2008 dollars) for all trips that landed at least one pound of any species in the
snapper-grouper management unit. This includes trips that targeted species in the snapper-
grouper management unit as well as trips that landed snapper-grouper species as secondary
sources of revenue while fishing primarily for non-snapper-grouper species. The closures to be
implemented by Amendment 17A are expected to reduce net operating revenues to
approximately $9.4 million, or by approximately $794,000 per year (7.8 percent) (see Figures 1
and 2).

The closures for Amendment 17A include gear exemptions from the closed areas for fishing
activities with spears and black sea bass pots. Given the same gear exemptions, the preliminary
management alternatives in Regulatory Amendment 10 are expected to reduce net operating
revenues in a range from $703,000 (6.9 percent) per year for alternative 3 to $751,000 (7.3
percent) for alternative 6a (Figures 1 and 2). The resulting potential benefits from the less
restrictive alternatives in Regulatory Amendment 10 are relatively small in aggregate, and range
from 1.0 percent ($91,000) per year for alternative 3 to 0.4 percent ($42,000) for alternative 6a.
The potential benefits associated with Regulatory Amendment 10 are smaller without any gear
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exemptions, and range from approximately $72,000 (0.8 percent) per year for alternative 7b to an
additional loss of $27,000 (-0.3 percent) for alternative 6a (Figures 1 and 2).

Figure 2. Expected percentage reductions in commercial net operating revenues given (a)
exemptions for black sea bass pots and spears and (b) no gear exemptions.
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(3)Potential benefits are large for fishermen in Georgia and northeast Florida.

Amendment 17A would close the snapper-grouper fishery where red snapper are most abundant;
i.e., in water depths from 98-240 feet in areas from southeast Georgia through east-central
Florida defined by latitude-longitude grids 3080, 2980 and 2880. As a result, net operating
revenues for fishermen in Georgia and northeast Florida are expected to decline by an average of
approximately $770,000 per year (64 percent) with Amendment 17A (Figures 3 and 4).

With Regulatory Amendment 10, however, net operating revenues for fishermen in Georgia and
northeast Florida are expected to decline by approximately $416,000-$433,000 per year (35-36
percent) by removing grid 3080 from the list of closed areas for preliminary alternatives 2, 6b,
7a, 7b, 8a, 8b, 9b and 10b (Figures 3 and 4). Although a 35 percent decline in net operating
revenues would be substantial, fishermen in Georgia and northeast Florida would benefit by
approximately $354,000-$337,000 (29-28 percent) compared to Amendment 17A.

Among the preliminary alternatives in Regulatory Amendment 10, alternatives 5, 6a and 10a
include closures that are most similar to those of Amendment 17A, and hence have the smallest
potential benefit for commercial fishermen. Net operating revenues for fishermen in Georgia
and northeast Florida would decline by approximately $635,000 per year (53 percent) (Figures 3
and 4) for a potential benefit of approximately $135,000 per year (11 percent) compared to
Amendment 17A.
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Figure 3. Expected average annual reductions in commercial net operating revenues, by region,
given exemptions for black sea bass pots and spears.
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Figure 4. Expected percentage reductions in commercial net operating revenues, by region,
given exemptions for black sea bass pots and spears.
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The preliminary alternatives for Regulatory Amendment 10 are expected to generate minimal
benefits for commercial fishermen in southeast Florida. From the perspective of fishermen in
southeast Florida, the most favorable preliminary alternatives (7b, 8b, 9b and 10b) in Regulatory
Amendment 10 are expected to reduce net operating revenues by approximately $250,000 per
year, or 9 percent (Figures 3 and 4). With Amendment 17A, net operating revenues are expected
to decline by approximately $334,000 per year, or 13 percent (Figures 3 and 4). The resulting
difference between the two outcomes represents a potential benefit of approximately $84,000 per
year, or 4 percent, with Regulatory Amendment 10 rather than Amendment 17A.

(4)Smaller and shorter closures increase the rate of filling quotas for other species.

Other areas within the jurisdiction of the South Atlantic Council would not be closed under
Amendment 17A, and net operating revenues for fishermen in these areas (including North
Carolina, South Carolina and the Florida Keys) are expected to increase by approximately 5
percent (Figures 3 and 4). The closures off the coasts of Georgia and Florida associated with
Amendment 17A are expected to slow the rate at which the quota for gag is filled, which would
establish a longer open season for shallow water groupers and enable fishermen in North
Carolina and South Carolina to land greater quantities of red grouper and other shallow water
groupers. The preliminary alternatives in Regulatory Amendment 10 would reverse this
redistribution of fishery benefits, with smaller and shorter closed areas off the coasts of Georgia
and Florida resulting in shorter open seasons for shallow water groupers and less opportunity for
fishermen in North Carolina and South Carolina to land greater quantities of red grouper and
other shallow water groupers.

Figures 5 and 6 illustrate that the preliminary management alternatives in Regulatory
Amendment 10 would shift harvests and net operating revenues from later in the calendar year
with Amendment 17A to earlier in the year with Regulatory Amendment 10. The closures
associated with Amendment 17A are expected to reduce net operating revenues by
approximately 16 percent during the first quarter, by 8 percent during the second quarter, and by
10 percent during the third quarter (Figure 6). Net operating revenues are expected to increase
by approximately 4 percent during the fourth quarter due to the slower rate of filling the
commercial quota for gag and the resulting longer open season for shallow water groupers. By
virtue of the smaller and shorter closures associated with the preliminary alternatives for
Regulatory Amendment 10, fishermen would land larger quantities of gag and vermilion snapper
during the first half of the year and incur smaller reductions in net operating revenues, which
equates to a benefit for commercial fishermen (Figures 5 and 6). The quotas for gag and
vermilion snapper are expected to be filled earlier than with Amendment 17A, and hence net
operating revenues would decline during the fourth quarter compared to the expected outcome
for Amendment 17A. The comparison of net operating revenues for the preliminary alternatives
with Amendment 17A is mixed during the third quarter. Net operating revenues during the third
quarter for preliminary alternatives 4, 5, 6a, 9a and 10a are expected to be approximately the
same as with Amendment 17A. Commercial fishermen are expected to incur smaller reductions
in net operating revenues with the other preliminary alternatives when compared to the expected
outcome for Amendment 17A.
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Figure 5. Expected average annual reductions in commercial net operating revenues, by

quarter, given exemptions for black sea bass pots and spears.
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Figure 6. Expected percentage reductions in commercial net operating revenues, by quarter,
given exemptions for black sea bass pots and spears.
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(5)The gear exemption for spearfishing matters.

Vertical lines are the dominant gear used in the commercial snapper-grouper fishery and account
for approximately 79 percent of net operating revenues. Trips with diving gear account for
slightly more than 5 percent of the total net operating revenues generated by the commercial
fishery. Other sources of net operating revenues include trips with longlines (7 percent), trips
with black sea bass pots (3 percent) and trips with other gears (6 percent).

Because trips with vertical lines generate such a large share of net operating revenues, the
closures associated with Amendment 17A and Regulatory Amendment 10 are expected to reduce
net operating revenues by a correspondingly large amount in constant 2008 dollars (Figure 7).

Figure 7. Expected average annual reductions in commercial net operating revenues, by gear
type, given exemptions for black sea bass pots and spears.
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However, the relative effect of the closures on net operating revenues is similar for trips with
diving gear and trips with vertical lines (Figure 8). The smaller and shorter closures associated
with Regulatory Amendment 10 are expected to enable trips with vertical lines to account for
slightly larger shares of overall landings and net operating revenues in the fishery. As a result,
net operating revenues for trips with vertical lines are expected to decline by approximately 1
percent less than with Amendment 17A (Figure 8). If spearfishing gear is exempt from the
closures, then the additional landings by trips with vertical lines are expected to result in slightly
larger reductions in net operating revenues of 1-2 percent for trips with spears (Figure 8).
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Figure 8. Expected percentage reductions in commercial net operating revenues, by gear type,
given exemptions for black sea bass pots and spears.
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On the other hand, if spearfishing gear is not exempt from the closures, then the preliminary
alternatives for Regulatory Amendment 10 are expected to create additional losses for trips with
spears in terms of both constant 2008 dollars (Figure 9) and as a percent of baseline net operating
revenues (Figure 10). Amendment 17A is expected to reduce net operating revenues for
spearfishing trips by approximately $43,000 per year, or 7.8 percent (Figures 9 and 10). Without
gear exemptions, the worst preliminary alternative (6a ) for trips with spears is expected to
reduce net operating revenues by approximately $200,000 per year, or by 36 percent.

Figure 9. Expected average annual reductions in commercial net operating revenues without
any gear exemptions, by gear type.
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Figure 10. Expected percentage reductions in commercial net operating revenues without any
gear exemptions, by gear type.
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The exemption for spearfishing would benefit fishermen when they can fish in closed areas or
during closed seasons when trips with other gears are prohibited. The potential benefit in extra
net operating revenues generated by the exemption for spearfishing is expected to be greatest
(with an average of approximately $66,000 per year) with preliminary alternative 6a because it
would close the snapper-grouper fishery in water depths from 66-240 feet from May through
December in grid areas 2880, 2980 and 3080, which is the longest and most comprehensive
closure from among the preliminary alternatives for Regulatory Amendment 10. The potential
benefit in extra net operating revenues due to an exemption for spearfishing is expected to be
smallest (with an average of approximately $3000) with preliminary alternatives 9b and 10b
because they would close the snapper-grouper fishery from January through April. Fishermen
with spearfishing gear would hardly be able to take advantage of their exemption because the
shallow water grouper fishery already is closed during these months.

An exemption for spearfishing is expected to benefit fishermen with dive gear in Georgia and
northeast Florida because that is where the closures to protect red snapper would occur.
Fishermen in North Carolina and South Carolina are expected to lose net operating revenues
because the exemption for spearfishing is expected to result in a shorter open season for shallow
water groupers. As a reflection of the shorter open season for shallow water groupers, net
operating revenues are expected to increase during the second and third quarters, and decline
during the fourth quarter compared to the same preliminary management alternatives without the
gear exemption. The exemption is not expected to change net operating revenues during the first
quarter because the shallow water grouper fishery already is closed from January through April.

The exemption for black sea bass pots did not suggest similar benefits. Almost no commercial
fishing with pots was reported in the proposed closed areas during 2007 or 2008. Some pot
fishing occurred in the proposed closed areas during 2009.
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Appendix J. Species in the Snapper
Grouper Fishery Management Unit

Almaco jack, Seriola rivoliana

Atlantic spadefish, Chaetodipterus faber
Banded rudderfish, Seriola zonata

Bank sea bass, Centropristis ocyurus

Bar jack, Carangoides ruber

Black grouper, Mycteroperca bonaci
Black margate, Anisotremus surinamensis
Black sea bass, Centropristis striata
Black snapper, Apsilus dentatus

Blackfin snapper, Lutjanus buccanella
Blue runner, Caranx crysos

Blueline tilefish, Caulolatilus microps
Bluestriped grunt, Haemulon sciurus
Coney, Cephalopholis fulva

Cottonwick, Haemulon melanurum
Crevalle jack, Caranx hippos

Cubera snapper, Lutjanus cyanopterus
Dog snapper, Lutjanus jocu

French grunt, Haemulon flavolineatum
Gag, Mycteroperca microlepis

Golden tilefish, Lopholatilus chamaeleonticeps
Goliath grouper, Epinephelus itajara

Grass porgy, Calamus arctifrons

Gray (mangrove) snapper, Lutjanus griseus
Gray triggerfish, Balistes capriscus
Graysby, Cephalopholis cruentata
Greater amberjack, Seriola dumerili
Hogfish, Lachnolaimus maximus
Jolthead porgy, Calamus bajonado
Knobbed porgy, Calamus nodosus

Lane snapper, Lutjanus synagris

Lesser amberjack, Seriola fasciata
Longspine porgy, Stenotomus caprinus
Mahogany snapper, Lutjanus mahogoni
Margate, Haemulon album

Misty grouper, Epinephelus mystacinus
Mutton snapper, Lutjanus analis
Nassau grouper, Epinephelus striatus
Ocean triggerfish, Canthidermis sufflamen
Porkfish, Anisotremus virginicus
Puddingwife, Halichoeres radiatus
Queen snapper, Etelis oculatus

Queen triggerfish, Balistes vetula

Red grouper, Epinephelus morio

Red hind, Epinephelus guttatus

Red porgy, Pagrus pagrus

Red snapper, Lutjanus campechanus
Rock hind, Epinephelus adscensionis

Rock Sea Bass, Centropristis philadelphica

Sailors choice, Haemulon parra

Sand tilefish, Malacanthus plumieri
Saucereye porgy, Calamus calamus

Scamp, Mycteroperca phenax

Schoolmaster, Lutjanus apodus

Scup, Stenotomus chrysops

Sheepshead, Archosargus probatocephalus
Silk snapper, Lutjanus vivanus

Smallmouth grunt, Haemulon chrysargyreum
Snowy grouper, Epinephelus niveatus
Spanish grunt, Haemulon macrostomum
Speckled hind, Epinephelus drummondhayi
Tiger grouper, Mycteroperca tigris

Tomtate, Haemulon aurolineatum

Yellow jack, Carangoides bartholomaei
Yellowedge grouper, Epinephelus flavolimbatus
Yellowfin grouper, Mycteroperca venenosa
Yellowmouth grouper, Mycteroperca interstitialis
Yellowtail snapper, Ocyurus chrysurus
Vermilion snapper, Rhomboplites aurorubens
Warsaw grouper, Epinephelus nigritus

White grunt, Haemulon plumierii

Whitebone porgy, Calamus leucosteus

Wreckfish, Polyprion americanus





