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CHAPTER NIT.RODUCT I

1.1 Background

ON

Mutton Snapper Annual Catch Limit, Recreational Bag Limit, and Minimum Size Limits

All mutton snapper in U.S. waters come from gykarstock (Faunce et al. 20073 stock
assessment for mutton snapper was complSEDAR 15AUpdate2015 by the FloridaFish
and Wildlife Research Institute (FWRI) and reviewed by the Séiitgmtic and Gulf of Mexico

(Gulf) Fishery Management Cound@iEouncil[s]) Scientific and Statistical Committees (SSCs).

Based on this assessmdmith SSCs agreed that the stock was not oveztistnd overfishing
was not occurringTable 1.1.1) However, the results of the stock assessment inditade the
adult population of mutton snapper is smaller thegviouslyestimated SEDAR 15A 2008
and a reduction ithe harvestimits is necessary to ensure that overfishing does not occur.
While the2015assessment does not indicate that management changes beyond a quota reduction

are reeded at this time, th@ulf Councilalso considexdchangps torecreational and commercial

mutton snapper regulations.

Table 1.11. Status determination criteréand stock status of mutton snappased on SEDAR
15A (2015) accepted by the SSC. Results indicate that the mutton snapper stock is not

overfished (i.e.SSB/SSBowsrr> 1) and i s not ex Fldr€ NE) N g
Stock Status Definit.i Val ue
Overfished (Vs SSEBeurren SSBorL 1.13
Overf(gbksngf 3 Feurrenf FaousPr 0.65
Mortality Definit.i Val ue
Natur al mort al M 0.11
MFMT FaosP R 018
FcurrenT G(e;(r}n;mt-lrsl)c 0.12
Biomass Definit.i Value (Ibs)
SSBeurrent SSBoi3 5,253,600
SSBorL SSBowser( T € ma | 4,649,200
MSST (M) * o8B 4,137,700
MSY proxy Yield at Fsosspr(pounds) 912,500

Source: Table 4.8.1in SEDAR 15A Updat®015 SSBeuren:= current level of spawning stock biomass;
SSBorL = spawning stock biomass equivalent at the overfishing lirsitiel= current level of fishing mortality;
Fsonspr= fishing mortality level at 30% spawning potential ratio; MFMT = maximum fishing mortality
threshold; MSST = minimum stock size threkh

Although mutton snapper is a single statkhe southeast region, the Gulf and South Atlantic
Councik managemutton snapper independently within their respegtivisdictions (Figure
1.1.1) andtheFlorida Fish and WildlifeConservatiortCommissio (FWC)establishes their own

Modifications to Mutton Snapper
And Gag Management Measures

1

Chapter 1. Introduction

over



minimumsize and bag limiten state waters For the recreational sector, regulations are
currentlythe same in federaind statevaters (Table 1.2). As of January 1, 2017, Florida
increased the minimum size limit for mutton snapper to 18 inctakslength TL), with a bag

limit of 5 mutton snapper within the recreationatsitapper aggregate bag limkor the
commercial sectotrip limits are regictedto 10 fishperpersonperday, or pertrip, in May and
June(whichever is more restrictiyén SouthAtlantic federal watersin Florida Atlantic state
waters, the commercial bag limitsfish per person per ddsom April throughJune,and a 500

Ib vessel trip limit from July through March.h&re is no commercialip limit in Gulf federalor
Florida Gulfwaters Table1.13). The South Atlanti€Councilhas also selectedminimum size
limit of 18 inches Tl.and a yearound recreational bagntit of 5 fish per person per dags

their preferred alternatigen Amendment 41 to the Fishery Management Plan for the Snapper
Grouper Fishery of the South Atlantic Region (Snapper Grouper FMP), which has been approved
by the South Atlantic Council ansl anticipated to be implemented in 2017.

Themutton snappeaicceptable biological cat¢ABC) is apportionedetween regions based on
ajurisdictional apportionmerihatwas establisheih the GeneridAnnual Catch Limit
(ACL)/Accountability Measures (M) Amendment (GMFMC 2011)This amendment
established a stoakverfishing limit OFL) in landed fishat 1.48million poundswhole weight
(mpww)?, andastock ABC equal to 1.18pww. The ABC for the South Atlanticis 82% of
thestockABC, andthe Gulf ABC is 18% ofstockABC. This wasestablishedising 50% othe
mean of theatch history from 199@008plus50% ofthemean of thecatch history from 2006
2008 (GMFMC 2011).

Table 1.12. Recreational fishing regulations forutton snappen Floridastate waters and
federal waters of the Gulf and South AtlantMinimum size limits are in total length (TL); bag
limits are per person per day

Species Recreational Florida State Waters Federal Waters Federal Waters
b Regulations Gulf of Mexico South Atlantic
Size Limit 18 inchesTL 16 inchesTL
Mutton 5 mutton snapper s
Snapper Bag Limit within 10 snapper 10 mutton snapper W't.h”? Knapper
o aggregatdag limit
aggregatdag limit

! These valuedo not include estimated discards, whereas the South Atlantic Council reports the OFL = 1.52 mp
and ABC = 0.93 mp as the sum of landings and discards (SAFMC 2011).
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Table 1.13. Commercial fishing regulations fonutton snappen Floridastate watersand
federal waters of the Gulf and South AtlantMinimum size limits are in total length (TL).
Florida increasgthe minimum size limit to 18 chesTL effective January 1, 2017.

Species Commercial Florida State Waters Federal Waters | Federal Waters
b Regulations Gulf of Mexico | South Atlantic
Size Limit 18inchesTL 16inchesTL
. ] 10/person/day or|
Mutton Atlantic: 500 lis (July - March); 5 10/person/trip,

fistVperson April - June) No Trip Limit | whichever is more

restrictive (May-
June)

Snapper | Trip Limit
Gulf: No trip limit

Mutton snapper are typically solitary animals; however, from April to August, they form large
spawning aggregations timed with the full mo@pawning peaks frompril through early July
(SEDAR 15A Update 2015) These aggregations are highly predictaid makeanutton
snappewreryvulnerable to fishing pressure while spawning. Thf Council considexd

changes t@pawning season closurésg limits,andminimumsize limits includingdeveloping
compatible regulations with both the South Atlantic Councilfnddato simplify management
and increase compliance for anglers harvesting this species in south.Florida

Legend

e \iles

0 75 150 300 Gulf Council Jurisdiction

l:| South Atlantic Council Jurisdiction
Figure 1.1.1. Jurisdictional boundaries of the Gulf (greamyd Soth Atlantic (brown)Councils.

Landings data
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The vast majority of mutton snapper landings occuvaters adjacent tBlorida. Withinthe

South Atlantic Council's jurisdiction, mutton snapper landings are predomirfamtiythe
recreationakectorwhile harvest in the Gulf Council's jurisdiction is primafilgm the
commerciakector(Table 1.1.4Figures 1.1.2 1.1.5)

Table 1.14. Commercial and recreational landings of mutton snapper by sector and region from
2010 through 208. Recreational data includes all mod&aulf recreationalandings reported to

the Marine Recreational Information PrograR1P) exclude Monroe County.

South Atlantic Gulf of Mexico
Year SA Gur | Slock
Rec | Com Rec | Com Total
Total Total
2010 | 477,647 74,737| 552,384 | 1,541| 54,242 55,783 | 608,167
2011 | 251,446| 66,158| 317,604 | 1,391| 94,238 95,629 |413,233
2012 | 505,583 77,122| 582,705 | 7,156| 88,695 95,851 | 678,556
2013 | 660,449| 74,229| 734,678 | 5,833| 107,814 113,647 | 848,325
2014 |538,122| 91,173| 629,295 | 6,669| 130,368| 137,037 | 766,332
2015 | 692,613| 92,569| 785,182 | 3,468| 131,860] 135,328 | 920,510
Mean | 520,977| 79,331| 600,308 4,341| 97,702 | 102,043 | 702,351

Source: SERO ACL Monitoring Webpage.

Modifications to Mutton Snapper

And Gag Management Measures

Chapter 1. Introduction




oA
Xﬂl!%g’:gp‘-

[0}
o
228°N
@
-
26°N -
T T T
88°W 86°W 84°W 82°W 80°W
Longitude
In + 1 mutton snapper - -
0 11 12 13

Figure 1.1.2 Mean annual recreational landings of mutton snappeedrgational data
collection region.Landings are from 2008013, and represent the distribution of landings and
effort used in the stock assessmebata are represented on a log scale, with regions in blue
having lower landings than regions in red.gRas in gray have no reported landings of mutton

snapper.
Source: Florida FWC
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Figure 1.1.3 Recreational landings of mutton snapfsem 20082013in pounds by

recreational data collectionregionnK 6 r epresents the FINEMa
represents Nassau to Brevard County; ASEO
represents Collier to Levy County.

Source: Florida FWC
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Figure 1.1.4 Mean annuatommercialandings of mutton snappaggregated across counties
for confidentiality purposesData are represented on a log scale, with regions in blue having
lower landings than regions in red. Regions in gray have no reported landings of mutton

snapper.

Source: Florida FWC
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Figure 1.1.5 Commercial landings of mutton snapem 20082013in pounds aggregated
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Source: Florida FWC
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Gag Commercial Minimum Size Limit

Currently,the gagcommercial minimum size limit is 2RchesTL in Gulf federal watersand

the recreational minimum size limit is ##&chesTL. Therecreationahnd commerciamninimum
sizelimitsare24inchesTL in federal waters of th8outhAtlantic. In Florida state waters, the
minimum size limit is 22 inches TL in the Gulf and 24 inches in the Atlantic, including Monroe
County. This creates a compliance burden for fishernmetine soth Florida area, particularly

the Florida Keys, whereommercial fishermenan fish in multiplgurisdictions on a single trip
The rationale for the commercial minimum size limiGulf waters is that the 2Bch TL

minimum size limit reluces dead disods. Discard mortality of gag increases with depth, snd
inversely related to the condition of the fish upon release (SEDAR 33 2014).

Many minimum size limit regulations aito prevent recruitment overfishing (i.e., the take of

fish beforereproductiv matuity). In the case of gag in the Gulf, the current minimum size limit
achieves this goal. Therefore, it is for the goahaking the commercial and recreational
minimum size limit for gag consistetttat theGulf Council exploedchanging the comarcial
minimumsize limit for gag.

Modifications to Mutton Snapper 8 Chapter 1. Introduction
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1.2 Purpose and Need

The purposef this amendment is tmodify the allowable harvest and management measures
for the Gulfapportionment omutton snappeas a result othe most recemnnuttonsnapper

stock assessmenSEDAR 15AUpdate 2015) andto simplify management and increase
compliance for anglers harvestingitton snapper and gagFlorida

Theneedfor thisactionis thatthe GulfACL for mutton snapper established in the Generic
ACL/AM Amendment exceesthe Gulf apportionment of the stock ABC #2017and
beyondasrecommended by theS&. This action also addresses a need to simpl
management of commerdpharvestedyag

1.3 History of Management

Reef FishFMP and its associated environmental aopstatemenElS), implemented in
November 1984 establishedtial regulations designed to rebuild declining reef fish stodks
included prohibitions on the use of fish tsapoller trawls, and powerheaduipped spear guns
within inshore stressed asgand drectedthe National Marine Fisheries Service (NMRS&)
develop data reporting requirements in the reef fishfishe

Mutton Snapper

Amendment 1, including environmental assessment (EA), regulatory impact review (RIR), and
regulatory flexibility analyses (RFA), implemented in 1990, was a major revision of the original
FMP. It set a 12nch TL minimum size limit on gray, mutton, and yellowtail spap and &t a
10-snapper recreational bag limit on snappers in aggregate, excludjigne, and vermilion
snapper.

Amendment 15 including EA, RIR andnitial Regulatory Flexibility AnalysisIRFA),
implemented in January 1998, prohibited harveseef fish from traps other than permitted reef
fish traps, stone crab traps, or spiny lobster traps.

Generic Tortugas Marine Reservesincluding a finalFEIS, RIR and IRFAvas implemented

in August 2002, amended seven FMPs and created two marine reserves where all fishing is
prohibited. One 6Gsquaremile reserve was created on a spawning aggregatiofositeutton
snapper i n tsfuesdigBanlThe other (% stparéndles) was created in the
jurisdictions of the National Park Serviddorida Keys National Marine Sanctuary, Gulf
Council, and State of Florida.

Generic ACL/AM Amendment, including afinal EIS, RIR and IRFAimplemented in August
2011, establised a jurisdictional apportionment of mutton snapper based on the Florida Keys
(Monroe County) jurisdictional boundary between the Gulf and South Atlantic Councils. The
ABC was based on the following method: South Atlantic = 82% of ABC and Gulf = 18% of

Modifications to Mutton Snapper 9 Chapter 1. Introduction
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ABC (established by using 50% of catch history from 22008 + 50% of catch history from
2006:2008).

Gag

Amendment ], including EA, RIR, and RFAmplemented in 199Get objectives to stabilize
long-term population levels of all reef fish species yaklshing a survival rate of biomass into
the stock of spawning age fish to achieve at least 20% spawning stock biomass per recruit by
January 1, 2000. It also set ai@h TL minimum size limibn gag; set a fivgrouper
recreationataily bag limit; set an 11.0 mp commercial quota for grouper, with the commercial
guota divided into a 9.2 mp shallemater grouper (black grouper, gag, red grouper, Nassau
grouper, yellowfin grouper, yellowmouth grouper, rock hind, red hind, speckldddnd

scamp) quota and a 1.8 mp deegter grouper (misty grouper, snowy grouper, yellowedge
grouper, and warsaw grouper, and scamp once the shaltevy grouper quota was filled)

guota; allowed a twalay possession limit for charter vessels and heasllooatrips that extend
beyond 24 hours; established a longline and buoy gear boundary atfdibd@@ depth contour
west of Cape San Blas, Florida, and théd&@om depth contour east of Cape San Blas, inshore
of which the directed harvest of reef fisitmonglines and buoy gear was prohibited, and the
retention of reef fish captured incidentally in other longline operations (e.g., sharks) was limited
to the recreational daily bag limit; limited trawl vessels to the recreational size and daily bag
limits of reef fish; established fish trap permits (up to 100 fish traps per permit holder); and
established a commercial reef fish vessel permit.

Amendment 5 including EA, RIR, and RFAmplemented in February 1994, established
restrictions on the use of fish traps in the Gulf exclusive economic zone; implemented a three
year moratorium on the use of fish traps by creating a fish trap endorsement for fishermen with
historical landings; @ated a special management zone (SMZ) with gear restrictions off the
Alabama coast; created a framework procedure for establishing future SMZ's; required that all
finfish except for oceanic migratory species be landed with head and fins attached; ahd close
the region of Riley's Hump (near Dry Tortugas, Florida) to all fishing during May and June to
protect mutton snapper spawning aggregations.

Regulatory Amendment includingEA, RIR, and RFAmplemented in June 2000, increased

the commercial size limfor gag and black grouper from 20 toi2éh TL; increased the

recreational size limit for gag from 20 to Rzh TL; prohibited commercial sale of gag, black,

and red grouper each year from February 15 to March 15 (during the peakspbgaung

season); and established two marine res¢®&teamboat Lumps and Madis&wanson) that are

closed yearound to fishing for all species under@®alfCounci | 6s jurisdicti on

Regulatory Actions Since Gag Stock Was Declad Overfished
Amendment 29including EA, RIR, andRFA, implemented January 2010, established an

individual fishing quota (IFQ) system for the commercial harvest of grouper and tilefish,
including gag.

Modifications to Mutton Snapper 10 Chapter 1. Introduction
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Amendment 30Bincluding a final SEIS, RIR and IREAmplemented May 2009, established
ACLs and AMs for gag and red grouper; managed shaNater grouper to achieve optimum
yield (OY) and improve the effectiveness of federal management measures; defined the gag
minimum stock size threshold (MSST) and OY; set interim allocations of gag and red grouper
between recreational and commercial fisheries; made adjustments to the gabgmodper

ACLs to reflect the current status of these stocks; established ACLs and AMs for the commercial
and recreational gag harvest, and commercial aggregate shadl@wvgrouper harvest; adjusted
recreational grouper bag limiand sasons; adjusted commercial grouper quaoggsdaced the
onemonth February 15 through March 15 commercial grouper closed seakanfourmonth
seasonal area closure at the Edges, a 390 square nautical mihetbeedominant gag spawning
grounds; eliminated the end date for the MadiSeranson and Steamboat Lumps marine
reservesand required that vessels with federal commercial or charter reef fish permits comply
with the more restrictie of state or federal reef fish regulations when fishing in state waters.

Amendment 31lincluding a final SEIS, RIR and IREAmplemented May 2010, prohibited the
use of bottom longline gear shoreward of a line approximating ti@tB3ém contour from Jun
through August; established a longline endorsement; and restricted the total number of hooks
onboard each reef fish bottom longline vessel to 1,000, only 750 of which may be rigged for
fishing.

An Interim Rule, published December 1, 2010. While manageihmeasures for the gag
rebuilding plan were being developed through Amendment 32ntéem Rule reduced gag
landings consistent with ending overfishing; implemented conservative management measures
while a rerun of the update stock assessment wag bempleted; reduced the commercial

guotato 100,000 Ibguttedweight (gw); suspended the use of red groupeiti-useindividual

fishing quota (IFQRallocation so it would not be used to harvest gag, andptararily halted the
recreational harvest of gag until recreational fishing management measures being developed in
Amendment 3Zould be implemented to allow harvest at the appropriate levels.

An Interim Rule, effective from June 1, 2011 through NovemBéy 2011, and was extended

for another 186 days or until Amendment 32 was implemented.gag 2009 update stock
assessment was rerun in December 2010 addressing the problems with discards identified earlier
in 2010. This assessment was reviewed in Jgr@ 1 by theGulfCounci | 6s SSC and
presented to théulf Council at its February 2011 meeting. The assessment indicated that the

gag commercial quota implemented in the December 1, 2010 interim rule could be increased and
that a longer recreational could be implemented. In response Gh# Council requested

an interim rule while they continued to work on letegm measures including a gag rebuilding

plan in Amendment 32. The interim rule set the commercial gag quota at 48 006ed

weight (Qw) (including the 100,00s previously allowed) for the 2011 fishing year, and
temporarilysuspendethe use of red grouper mulise IFQ allocation so it could not be used to
harvest gag. It also set a tmmwnth recreational gag fishing seasomfriSeptember 16 through
November 15.

Amendment 32 including a finalFEIS, RIR and IRFAmplementedn March 2012 set the
commercial and recreational gA@Ls and ACTsfor 2012 through 201&nd beyond;
implemented gag commercial quefar 2012 throuly 2015 and beyonithat included a 1%
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reduction from théACL to account for additional dead discards of gagltesg from the
reduced harvest; adified grouper IFQ multiuse allocations;educel the commercial minimum
size limit of gag from 24 to 2ihches TL to reduce discardsesthe gag recreationséason from
July 1 through October 31hg bag limit remaiadtwo gag in the far-grouper aggregate bag
limit); simplified the commercial shallowvater groupeAMs by using thdFQ program to
reduceredundancy; anddaled an overage adjustment angé@asorclosureto the gag and red
grouper recreation#@Ms to avoid exceeding th&CL.

Amendment 3B, including EA, RIR, and RFAmplementedn March 2013yevised the post

season recreational AM that rexds the length of the recreational season for all shallater
grouper in the year following a year in which the ACL for gag or red grouper is exceeded. The
modified AM reduces the recreational season of only the species for which the ACL was
exceeded.
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CHAPTER 2. MNATN AAGETNEER N AT |

2.1 Action 1 - Establish Annual Catch Limits for Gulf of Mexico
Apportioned Mutton Snapper

VES

Alternative 1. No Action. Maintain the currenannual catch limitACL) andannual catch
target ACT) established in the Generic A@iccountability Measures (AMAmendment. The
Gulf of Mexico(Gulf) ACL is 18% of the stoclacceptableiblogical catch ABC) based on the

Gulf and South Atlantiapportionment. The ACL/ACTontrolrule established a 14% buffer
between the ACL anthe ACT.

OFL = 1.48 mp wwbased upon equilibrium yield @dwsprr
ABC = 1.13 mp ww based upon equilibrium yie® Foswspr
ACL = ABC
Gulf ACL = ACL * 0.18 (0.203 mp ww)
Gulf ACT = Gulf ACL * 0.86 (0.175mp ww)
OFL: overfishing limit; Rowspr fishing mortality at 30%spawning
potential ratio; mp: million pounds; ww: whole weight

Preferred Alternative 2: Accepttheoverfishing limits(OFLs) and ABCs recommended by the
Gulf and South AtlantiS&cientific and Statistical CommitteeSC3 from 2017 through 2020.
Apply the Gulfapportionmenof the ACL equalto 18% of thestock ABC.

Preferred Option 2a. Removethe Gulf ACT as a management target.
Option 2b: Apply theG u | AGL/ACT control ruleto set theébuffer based on landings
from 2012to 2014 This resulsin a12% buffer between the ACL and the ACT.

Year Stock OFL | Stock ABC | Gulf ABC/ACL | Gulf ACT
2017 751,711 717,200 129,096 113,605
2018 793,823 746,800 134,424 118,293
2019 835,318 774,400 139,392 122,665
2020 850,077 798,300 143,694 126,451

Alternative 3: Accept the OFLs and ABCs recommended by the Gulf and South Atlantic SSCs
from 2017 through 2020.Apply the Gulfapportionmenequalto 18%of thestock ABC. Use

the ACL/ACT controlon this apportionment and set the Gulf ACL equal to 88% of the
apportionmen(i.e., 12% buffeusing landings from 20:2014). Remove th&sulf ACT.

Year Stock OFL | Stock ABC | Gulf ABC Gulf ACL

2017 751,711 717,200 129,096 113,605

2018 793,823 746,800 134,424 118,293

2019 835,318 774,400 139,392 122,665

2020 850,077 798,300 143,694 126,451
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Discussion

Mutton snappecomprisea singlebiologicalstock that encompasses the USBIf andSouth
Atlantic, with more than 99%f landingsoccurringin Florida In 2015, a update to the
Southeast Data, Assessment, and Review (SEB#Rk assessment for mutton snapper in the
southeastern U.Svas conduadusingdata through 201GEDAR 15A Updte 2015) The
result of the2015stockassessmemhdicated that the stock was not overfished or undergoing
overfishing. However,the adult population was determinedoe smaller than previously
estimatedn the2008stockassessmefSEDAR 157 2008) Based on this result, reductions in
allowable harvest are necessary to ensure overfishing does not bheUBEDAR 15Aupdate
assessment was reviewed by the Gulf and South Atlgistery Managemer@ouncik 6
(Councils) SSG, whichrecommended a yield stream of OFLs and ABCs 2016 through
2020. Thisamendment considethe yield stream from 2017 through 2020.

Alternative 1 (no actior) would retain the current harvdshits for mutton snapper including
the OFL (1.48nillion pounds fnp] whole weightfww]), ABC (1.13 mp ww), Gulf ACL(0.203
mp ww)and Gulf ACT(0.175mp ww). However the current OFL (%8 mp ww) and ABC
(1.13 mp ww)exceed h e ®BLGAASABCrecommendationfor 2017through 2@0, and

are not consistent with the best scientific information avail@blgresented by the SEDAR 15A
Update Assessment)

Both Preferred Alternative 2 andAlternative 3 would be consistent with the SS@
recommendation to reduce harvigsiits andwould require reductions in allowalendings(see
Table 1.1.4 for comparisonpPreferred Alternative 2 would set the Gulf ACL equal to the Gulf
apportionment of thetockABC (18%) Preferred Option 2a would remove the ACT as a
managemertarget The ACT is not currently used for management purpo®ggion 2b would
apply theACL/ACT control rule to establish the AQIsing landings from 20122014 (see
Appendix E)resuling in a 12% buffer between the GACL and the Gulf ACTand retain the
Gulf ACT as a management targétreferred Alternative 2 would reduce the ABC b$6% in
2017and the ACT bys5% (Option 2b), compared tdlternative 1 (Table 2.1.1).

Table 2.1.1. Comparison of Gulf ACL and ACT with the ACLs and ACTs under Alternative 2
for the year2017through 2020.ACLs and ACTs are in pounds whole weight.

Alt 1: Preferr(-_:-d ACL % Alt 1: Alt 2 Option ACT %
Year Gulf Alt 2 Option Chanae Gulf ob: Gulf ACT Chanae

ACL | 2a: Gulf ACL 9 ACT : 9
2017 203000 129,096 -36% 175000 113,605 -35%
2018 | 203000 134,424 -34% 175000 | 118,293 -32%
2019 203000 139,392 -31% 175000 122,665 -30%
2020 203000 143,694 -29% 175000 126,451 -28%

Alternative 3 would accept the OFLs and ABCs recommended by the Gulf and South Atlantic
SSCs fron2017 through 2020.Alternative 3 would establishthe Gulf ACL equato 88% of the
Stock ABC (i.e., 12% buffe@nd wouldremove theGulf ACT. Alternative 3 would reduce the
ABC by 44% in 2017compared tdlternative 1 and eliminate the ACT as a management target
(Table 2.1.2).
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Table 2.1.2. A comparison of the current Gulf apportioned ACL in relation to the ACL under
Alternative 3 The ACL is setn pounds whole weight

Year Gulf Alt 3: Gulf ACL %
ACL ACL Change
2017 203000 113,605 -44%
2018 203000 118,293 -42%
2019 203000 122,665 -40%
2020 203000 126,451 -38%

Alternatives 2 and3 both result in substantial reductions in ACLs comparealtiernative 1.
Option 2b in Alternative 2 establishes the ACL at harvest levels above the ACT and prevents
triggeringaccountability measures§s) due to minor, inteannual variations in harvest.
Alternative 3 would not establish an ACT and the ACL fiternative 3 is set equald the

ACT in Option 2b of Alternative 2. Alternative 3, however, does not use an ACT; therefore,
there is no mechanism to account for minor kaenual variation in harvest without triggering
AMs.

Landings of mutton snapper in the Gulf have increasadadly since 2010 (Table 1.1.4). Both
Alternative s 2 and3 would result in allowable harvektits which are below the most recent
year 6 s | an3b;j328ssvw) bybR23A2Ibs ww (Preferred Alternative 2, Option 2a),
and 21723Ibs ww (Alternative 2, Option 2b andAlternative 3), in 2017. Shouldlandings
remainat levelssimilar to 2015, hese alternatives could result mia-season closuren the
harvest oimutton snapper in the Gulf.
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2.2 Action 2 - Modify the Gulf Mutton Snapper Recreational Bag
Limit

Alternative 1: No Action. Mutton snapper remain part of the aggregatsridpperecreational
bag limit in the Gulf

Preferred Alternative 2: Retain mutton snapper within taggregate 1:-8napperecreational
bag limitin theGulf, but specifyabag limit for mutton snapper within the aggregate bag limit
year round.

Option 2a: 3 fish/person/day

Preferred Option 2b: 5 fish/person/day

Discussion

Thepublic expressedoncern regarding fishing effort on mutton snapper spawning aggregations
during theApril 7 Junepeak spawning season in the Florida Kelywitton snapper form
spawning aggregations that increase their vulnerability to fishing durirgpévening season
Catch rates maghowa condition where catch rates (an indicator of stim® semain stable
despite a declining stock size urilie stockcollapses (SEDAR 15A Update 2015)A reduction

in the bag limitcouldreducetherisk associated withigh fishing mortality during the spawning
season.Currently, mutton snapper is part of éiggregatd.0-snapperecreationabag limitin

the Gulf(Table 2.2.1and currentegulations for mutton snapper in the Gulf and South Atlantic
are shown imables1.12and1.1.3 Landings of mutton snapper in the Gulf are predominantly
commercial (Table 1.1.4)Effective January 1, 201#heFloridaFish and Wildlife Conservation
Commission (FWClecreasethe mutton snappeecreationabag limit to5 fish per person per
day(year round) within the X8napper aggregaie Florida state watersThe South Atlantic
Councilhas selected the sarbdish per person peatay (year roundyvithin the 106fish
recreationahggregate bag limasthe preferredalternativein Snapper @uper Amendment 41

Table 2.2.1 Species composition of tlaggregate 1-8napperecreationabag limitin the Gulf
Gulf of Mexico
Gray snapper
Mutton snapper
Yellowtail snapper
Cubera snapper
Queen snapper
Blackfin snapper
Silk snapper
Wenchman

Alternative 1 would retain mutton snapper in thggregate 1-8napperecreationabag limit,

but would not facilitate a management strategy to lower recreational harvest that is necessary if
the recreationatatch levels reduced irAction 1 If the recreational bag limit is not reduced,

the probability of a in-season closure for mutton snapp®ry behigher. Also, Alternative 1

would not result in congruent regulaticeimongthe GulfCouncilandits bordering jurisdictions,
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the South Atlantic and Florida, both of whielne reducinghe yeatround recreational bag limit
for mutton snapper to five fish per person per d@rgferred Alternative 2, Option 2b).

Preferred Alternative 2 provides for some measure of reduction in recreational landings and
effort, but thisreduction depends largely on the option select¢daalternative. However,

since recreational landings of mutton snapper in the Gulf account for only approximately 4% of
the ptal landings for the Gulf (Table 1.1.4), the effecPoéferred Alternative 2 on reducing

the overall harvest of mutton snapper may be minimtie Gulf Further, the degree to which
recreational landings of mutton snapper would be reduced, andduyadiss the degree to

which recreational landings of other species within the @gdiregate 1-8napperecreational

bag limitmay be affected, is unknown because of the aforementioned low recreational harvest
levels of mutton snappér the Gulf
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2.3 Action 3 - Modify the Mutton Snapper Minimum Size Limit in
the Gulf

Alternative 1: No Action. The minimum size limit foboth commercial and recreational
mutton snapper in the Gulf is 16 inctietal length(TL).

Preferred Alternative 2: Increase theninimum size limit forcommercial and recreational
mutton snapper in the Gulf to 18 inches TL.

Alternative 3: Increase the minimum size limit foommercial and recreationautton snapper
in the Gulf to 20 inches TL.

Discussion

Alternative 1 would maintain the current 3iich TL minimum size limit. Other alternatives
consider larger size limits that increasedlge (Figure 3.1) andlikelihood of individuals
reaching sexual maturity before entering the fishémgreasing theninimumsizelimit may

also reduce the proportion of retained catch and slow the harvei&triatast initially for the
recreational sectorin contrast, most mutton snapper landed by the commercial sector
(accounting for more than 95% of all Gulf landings; selel§a.1.4) are larger than the
minimum sizdimits proposed irPreferred Alternative 2 or Alternative 3 (greater than 95%;
see Figure 2 in Appendix C)his likely means that the overall effect of the proposed regulatory
changes in Action 3 will have lig effect on discard mortality rategd.ction 3 maycontribute to
achieving the harvest reductions necesgatlie South Atlantic, but may have little effect in the
Gulf, given that Gulf landings are dominated by the commercial seBtiih the South Adntic
Council and=WC are increasing the minimum size limit of mutton snapper timdl@esTL for
both fishing sectors. For this reason, the recreational and commercial aeetmtsconsidered
separately in this action

Alternatives 2 and3 increase the minimum size limit relatit@Alternative 1 with the

objectives of adopting regulations consistent with neighboring jurisdictionsreddcing the rate

of retained catchPreferred Alternative 2 is consistent witlthe actions being taken bihe

South Atlantic Council anBWC and would simplify the harvest regulations for both anglers and
law enforcemeniby reducing the burden of regulatory complianb&utton snapper primarily

occur in south Florida and anglers routinely fish in waters mahlagthe Gulf Council, South
Atlantic Counci| andbr Florida in a single trip. Achieving consistent regulations would likely
increase compliance, and aid enforcement efforts inetiien

According to the SEDAR 15 stock assessmigat length at wiah 50% of females achieved

sexual maturityfLsg) was353 mmmaximumTL (tail pinched,TLmay, or ~14inchesTLmax and

2.07 years of ageThese estimates were lower than those from studies in adjacent Cuban (Claro
1981) and Puerto Ricafiifuerola and orres2001)waters The Cuban estimashowedhe Lso

to be520 mm fork length (FL; ca. 574 mm iy or 22.6inchesTLmay) and 56 years of age.
Similarly, the Puerto Rican estimatesing histological criteria, reported solof 414 mm FL ¢

459 mm Tlnax, 16.3inchesTLmay) and 3 years of ageSadovy de Mitchesen and Colin (2011)
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report that male mutton snapper reach sexual maturity at 16 inches FL and females at 18 inches
FL.
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Figure 2.3.1. Age and growth relationghifor mutton snapper based on data ftomSEDAR
15A Update stock assessmgr015). Mutton snapper arapproximately2.6 years old at the
current 16inch TL minimum size limit. Individuals arapproximately3.4 years old at 18iches
TL and 4.2 years old at 20chesTL. A sample size 013,052individuals was used to calculate
theabovevon Bertalanffy growth curveApproximately 50% of individuals amaature (sexes
combined by 20inchesTL.

The smalkkr length and age at sexual maturity from fish sampled$hwhters may be
indicative of growth overfishinSEDAR 15A Update 2015herebyfish are harvested at an
average sizer agewhichis smaller than the siz& agewhich produceshe maximum yield per
recruit or the number of offspring produced by a sexually mature individiieddeed growth
overfishing is occurring in US waters, then increasingitiremumsize limit may help to
correct this conditionRecreational landingsf mutton snapper in the Gulf are very low (Table
1.1.4), and as a restifte effect of a change in tleinimumsize limit on recreational landings
and effort cannot be quantifiedtor the commercial sector, an increase in the minimum size
limit to 18inchesTL would result in a reduction in landings of approximately 0.P¥eferred
Alternative 2; Figure 2 in Appendix 7 while anincrease in the minimum size limit &9
inchesTL would result in a reduction in landings of approximately Xtefnative 3).
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24 Action 4 - Modify the Commercial GagMinimum Size Limit in
the Gulf

Alternative 1: No Action. The commercial minimum size limit for gag in the Gulf is 22 inches
TL.

Preferred Alternative 2: Increase the commercial minimum size limit for gag in the Gulf to 24
inches TL.

Discussion

Based on the von Bertalanffy growth equation used in SEDARy38 takeapproximately
severmonths to grow from 2fhchesto 24inchesTL (Figure 2.5.1) Given therapid growth

rate during this periodndtherelease mortality ratdess than 30 m: 126% recreational,

greater than 30 n27% commercialany increase in dead discards from increasingriiémum

size limit is expected to be minoFurther, an malysis of the effect of increasing the minimum
size limit of gag on commercial fishermen (Appendix D) shows that approximately 94.5% of all
gag landed commercially in the Gulf from 2012015 were at least 24 inches TL (Figure 1 in
Appendix D).
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Figure 2.5.1. Age and growth relationship for female gag based on data from SEDAR 33
(2014). Gag are approximately 3.8 years old at the curreimcB2TL commercial minimum
size limit, and 4.3 years old at 24 inches TL.

2ly=Lp* (17 et19) where lp (mm FL) =1277.95k =0.1342 and ¢ = -0.6687
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Therange of alternativeis this acton arebased on retaining inconsistent size limits
(Alternative 1) or adopting a minimum size limit to be consistent with@ef's recreational
sectorand theSouth Atlanticand Florid® secreational and commerciainimum size limit
(Preferred Alternative 2). Thereforeincreasing the minimum size limit to 24 inches TL
(Preferred Alternative 2) is consideredhe onlyreasonablenodification to the size limito
address the purpose and neg@tiese alternatives also encompass the range of estimated siz
where50%of female gagttainreproductivematurity. The SEDAR 38014)stockassessment
estimatedhat 50% ofemalesare mature &2 inchesTL, but earlier assessments estimated the
size at 24nchesTL. It is relevant to note that the most recent stock assessment of Gulf gag
determined that the stock is not overfished and is not undergoing overfishing (SEDAR 33 Update
2017)

Yield-perrecruit (YPR) andpawningpotentialratio (SPR) analysis resultgere providedrom

the SEDAR 33 assessment model for both thar&224inch TL minimumsize limits (Table
2.5.1). This analysis assumes equilibrium conditions @nadrecruitments constant, and was
modeledfor current stock conditions (e,gecent esthate of fishing mortality rate). The

analysis incorporated discard mortality of releasedfigag the recreational sectonly. The
results showed that increasing thsnimumsize limit from 22to 24inchesTL would providea

very slight reduction in YPRhowever, this results in a substantial increase in SPR. Therefore,
raising the size limit has the potential to slighteduce landings the shorterm butwould

impact the stockositivelyby increasingheabundance of the spawning stdm&mass pe

recruit

Table 2.5.1 Estimates off PR andspawning biomass per recruBBPR) (in kilograms kg)
analysis results from the SEDAR 8®ckassessment model for 22 and 24 incheg$orflthe
recreational sectorRecruits are considered to be dpgsh.

Size Limit

(inches TL) VPR S2PR
22 0.405 0.508
24 0.383 0.947

Alternative 1 (no action) is inconsistent with th&ulf recreational minimum size limit which
increased to 2ihchesTL in 2016 (GMFMC 2016)andthe South Atlanticrecreational and
commerciaiminimum size limis, which wereset to 24nchesTL in 1999 (SAFMC1998. The
22inch TL recreational minimum size limit wageviouslyimplemented in the Gulf for gag and
black grouper in 2000 (GMFMC 1999a). At that tirtteecommercial minimum size limit for
gag and black grouper was set airzhesTL, which was estimated to be the size at which 50%
of female gag reach reproductive maturity (Schirripa and Goodyear 1994¥ ulfif@éouncil
proposed a further increase in tieereational minimum size limit by one inch per year until it
reached 24nchesTL. However, that proposal was disapprovedh®s/Secretary of Commerce
on the basis that setting both the commercial and recreational minimum size limitacie?4

TL would disproportionately impact the recreational sec¢t@t landsmaller fish on average

than the commercial sector. In 2012, AmendmeniGdFMC 201Db) reduced the commercial
minimum size limit for gag to 2ichesTL to reduce discard mortalityA morerecent analysis
has estimated the size at which 50% of the female gag reach reproductive maturity to be 22
inchesTL (SEDAR 33 2014a). Thereforalternative 1 would keep the gagommerciakize
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limit at the sizeat which50% of females reach reproductiveturity, but it would be
inconsistent with th&ulf recreational andoth theSouth Atlanticand Florid® sommercial and
recreational4 inch TL minimum size limit.
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CHAPTER 3. ENVERDODHEDMENT

The affected environment as it pertains torthéton snapper and gagmponerg of the Gulf of
Mexico (Gulf) reef fish fishery has been described in detail in the GeBssential Fish Habitat
Amendment (GMFMC 2004andthe Generic Annual Catch Limit/Accountability Measures
(ACL/AM) Amendment (GMFMC 2014). This information is incorporated by reference and is
summarized below.

3.1 Description of the Physical Environnment

The Gulf has a total area of approximately 600,000 square miles (1.5 millnikaiuding

state waters (Gore 1992). It is a seanclosed, oceanic basin connected to the Atlantic Ocean
by the Straits of Florida and to the Caribbean Sea by thetdfu€hannel (Figure 3.1.1).
Oceanographic conditions are affected by the Loop Current, discharge of freshwater into the
northern Gulf, and a semiermanent, antyclonic gyre in the western Gulf. The Gulf includes
both temperate and tropical waters (McBEran and Fechhelm 20053.ulf water temperatures
range from 54° F to 84° F (12° C to 29° C) depending on time of year and depth ofMester.
annual sea surface temperatures ranged from 73 ° F through 832&° @Bincluding bays and
bayous (Figur@.1.1) between 1982 and 2009, according to sateliteved measurements
(NODC 2012: http://accession.nodc.noaa.gov/0072388 general, mean sea surface
temperature increases from north to sowiti large seasonal variations in shallow waters.

There are several marine reserves, habitat areas of particular concern, and restricted fishing gear
areas in the Gulf. These are detailed in GMFMC (2005). The Bureau of Ocean Energy
Management lists histic shipwrecks that occur in the Gulf. Most of these sites are in state or
deep (>1,000 feet or 328 meters) waters. There is one site located in federal waters in less than
100 feet (30 meters) that could be affected by reef fish fishing. Thisis 8. Hatteras

located approximately 20 miles (12 kilometers) off Galveston, Texas.

There are mvironmental sites of special interest that are discussed in the Gesseiatial Fish
Habitat(EFH) Amendment (GMFMC 2004a) that are relevantdef fishmanagement. These

include the longline/buoy area closure, the Edges Marine Reserve, Tortugas North and South
Marine Reserves, individual reef areas and bank habitat areas of particular concern (HAPCs) of
the northwestern Gulthe Florida Middle Grounds HAP, the Pulley Ridge HAPC, and

Alabama Special Management Zone. These areas are managed with gear restrictions to protect
habitat and specific reef fish species. These restrictions are detailed in the Generic EFH
Amendment (GMFMC 2004a).

TheDeepwater Hazon MC252 oil spill in 2010 affected at least etierd of the Gulf area from

western Louisiana east to the Florida Panhandle and south to the Campeche Bank in Mexico.

The impacts of th®eepwater HorizoMC252 oil spill on the physical environment are

expected to be significant and may be ldegn. Oil was dispersed on the surface, and because

of the heavy use of dispersants (both at the surface and at the wellhead), oil was also documented
as being suspended within the water column, some even dbapehe location of the broken

well head. Floating and suspended oil wasistabre in several areas of the Gulf as did-non

floating tar balls. Whereas suspended and floating oil degrades over time, tar balls are persistent
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in the environment and can transported hundreds of miles. A discussion of the additional
impacts to the physical, biological, economic, social, and administrative environments affected
by the oil spill is contained in the January 2011 Regulatory Amendment (GMFME)201dLis
incorporated here by reference. For more information on physical impacts Déémvater
HorizonMC252 oil spill, sedttp://sero.nmfs.noaa.gov/deepwater_horizon_oil_spill.htm
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Figure 3.1.1. Physical environment of the Gulf including major feature names and mean annual
sea surface temperature as derived from the Advanced Very High Resolution Radiometer
Pathfinder Version 5 sea surface temperature datatget/accession.nodc.noaa.gov/0072388

3.2 Description of the Biological/Ecological Environment

The biological environment of the Gulf is described in detail in the final environmental impact
statement (EIS) for the Generi€H Amendment (GMFMC 2004a), the GenekiCL/AM

Amendment (GMFMC 2011b), and Amendment 40 (GMFMC 2014b), and are incorporated
herein by reference.

Definition ofOverfishing

In Januay 2012, the Genéct ACL/AM Amendment(GMFMC 2011b) beaae dfective. Oneof
the povisions in this amendent was toredefne overfishingfor reef fish In yearswhen there
is a gock asssanent, owerfishingis ddinedasthe fisiing mortality rate exceding the
maximum fishing mortality threshold. In years whehereis no stock ass&sment, owerfishing is
defined asthe cach exceeding the carfishinglimit (OFL). Note tlat, becausethe owerfishing
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thresholdis now reevaluatedeach ar instead of orty in yearswhenthere isa $ock
assesment, this staus forreef fish speciescould chage onan annuabass.

3.2.1 Mutton Snapper
Mutton Snapper Life History and Biology

Mutton snapper are distributed within the Western Atlantic from Brazil north to Massachusetts;
however, the majority of biological information on this species comeswraters adjacent to
Florida, the Bahamas, and CuliBarton 2002; Barbieri and Colvoca®es 2003; Claro and
Lindeman 2003; Burton et al. 2005). The strong Caribbeaop, and GulStreamcurrents

maintain a homogenous population at the genetic level (Shulzitski, et a). ZD@bunit stock

of mutton snapper is defined as the total nunatb@ndividuals that use waters within the
jurisdiction of the South AtlantiEishery Management Council (South Atlantic Couraiijl

Gulf of Mexico Fishery Manageme@ouncil (Gulf Council)

Larval mutton snapper settle onto seagrass lesdshari0 m deep (Lindeman et al. 2000)
thereaftetransitioning to mangroves or shallow hardbottom habitat, and then to more complex
offshore reef habitde.g., Dahlgren and Eggleston 200xgelkerken et al. 200&erafy et al.
2003 Eggleston et al. 2004 Little is documented regarding the seasonal migrations of mutton
snapper along coastlineBishermeron theAtlantic coast of Florida note a spike in catch rates
during thefall (November) andvinter (February) that may be related to the latitudinal momet

of fishes into theegion (B. Hartig, B. TaylqrSouth Atlantic commercial fishermepers. com).
Perhaps the most significant movement patterns of mattapper occur during the summer,
when normally solitary individuals aggregateer spawning gnands(Domeier and Colin 1997).

In Florida, Lindeman et al. (2000) reportieelocations identified byishermen in the lower
Keys that may serve as spawning aggregationsiédtonsnapper.

Age

Fish are only considered afeauntil the following Janugrwhen they become agefish.

The proportion of fish above age 17 in the data set of Burton (2002) is quitesitiad

maximum age of 40 yeara;maximum age of 17 years was also observed among two fishery
independent data sets from fAerida Fishand Wildlife Conservation Commission (FW.C)

Despite differences in sampling gear and location, thestxgeture of mutton snapper in Florida

is remarkably similar among data sets. In total, 90% of the fish examined in SEDAR 15A (2008)
were less than e years of age, or 20% of their maximum life span. Differences in size at age
by sex were negligible.

Growth

Mutton snapper have a planktonic larval duration of approximately 30 days (Lindeman et al.
2001; Paris et al. 2005)'he von Bertalanffy growth curve usedtire SEDAR 15AUpdate

(2015) wasL = 861 (te01®t123)y ‘whereL, is the average length at age,

Reproduction
Over4,50 agedand sexedish in analyses for the SEDAR 15A Update (20i&)icaiedthat the
probability of fish beng female at any age was 50%he spawning season can be inferred from
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indices relating gonad weight bmdy weight (gonadosomatic indé&Sl)). Plots of GSI during

each month showed elevated values during Ajuniie. This trendclosely matches newly
available data from the ASout h RDO@rhatdsreow ( For t
elevated values during Marchuly. Direct examination of the gonatdslicate thathe

reproductive season fanutton snappespars March-July with a peak in activity during Apsil

June. Fifty percent of females achieved sexual maturity at 353 mmantl2.07 years of agédf

the data from Caribbean populatipeghibiting larger size and age at 50% maturgyndicative

of fishesinhabiting Florida waters the past, then current estimates of -sizmaturity are

comparatively small and may indicate growtrerfishing in thesouthFlorida populatiorof

mutton snapper. dggregatios of mutton snappehat had been heavily exploitegre observed

and described d#nilling a few meters off the bottomet exhibitingno clear behaviors related

to spawningsuggesting these behaviors occur at mighomeier and Colir1997). Johannes et

al. (1999) explaiadthat fishes in spawning coidn maye x hi bi t fispawni ng st uf
general ignorance to observation by divdbgspite numerous attempts, spawning behaviors and
courtship have yet to be documentedrfartton snapper

Natural Mortality
With amaximum observed age of 40 yearsebest estimate of natural mortality (M) comes
from the equation: M = 0.899.4:%°1%. For a #ax0f 40 years, the average M = 0.17 per year.

Discards

Discard mortality is influenced by hook type and placement, handling time, and depth of capture
(reldting to barotrauma caused by the stipéation of the swim bladder upon ascent). Of these
factors, depth of capture is best represented in available Rataeational fisheries account for

most of thediscardmortality onmuttonsnapper. The fishinghortality rates for discards show

that few fish older than four years are released alveombineddiscard mortality rate of 15%

was used for the SEDAR 15A Update (2015).

Status of theMutton Snapper Stock

Mutton snapper in the southeastéfnited Stées (US)are considered to be a single stock from
their northernmost boundaries in the Atlantic and Gulf south through the Florida Keys (Faunce et
al. 2007 Carson et al. 2031 An update assessment of the southeastern US mutton snapper
stock (SEDAR 15A idate 2015) indicated that the stock was not overfished and is not
undergoing overfishirnghowever, the spawning stock biomass of mutton snapper was
considerably smaller than previously estimated in SEDAR 15A (2008} ratio of current

fishing mortality(described as the geometric mean of the fishing mortality from the most recent
three year$20111 2013) over the maximum fishing mortality threshold waB3) meaning that
mutton snappeaire not undergoing overfishing. The ratio of current level of spawning stock
biomass (described as the curr@til3) amount of sexually mature females) over the minimum
spawning stock threshold wad 3. meaning thamutton snappeare not overfished.
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3.22 Gag
Gag Life History and Biology

Habitat Use

Seagrass meadows (Coleman et al. 1996), oyster beds (Adamski et al. 2012), and mangroves
(Casey et al. 2007) are important halifat juvenile gag.Prereproductive females reside on

reefs for an ograll average of 9.8 months (Lindberg et al 2006) as they transition to the offshore
spawning stock. As mature adults, gag prefer relatively steepoffiopnd rocky ridges as
spawning sites (Coleman et al. 201Gagareprotogynous hermaphrodgeegiming life as

females andtransitioningto males at older agesHermaphroditisnin gagis modeled as the
proportion of individuals transitioning sex at a given algiales clearly exhibit strong site

fidelity, remaining on one or at most two spawnsitgs for extended periods of time. Females
tend to move more frequently among spawning sites, stopping only briefly before moving on.
Most females left spawning sites after the spawning season; however, some unknown proportion
are thought to remain irush areas.

Age and Natural Mortality

The natural mortality ratéM) is assumed constant over time, but decreasing with age. The form
of M as a function of age was based on Lorenzen (1996). Thé&/ba€e134 y1. Maximum

age remains at 31 years from a fish sampled in 2005. In more recent years, gag estimated to be
as old as 29 years (2009) and 28 years (2012) have been observed (Lombardi et al. 2013).

Growth

A modified von Bertalanffy growth model accounts foe influence of minimum size limits. In

this model fit, the lengths used were fork lengths (FL) in mm in comparison to total length (TL).
The results (LB, k, tO0) were very similar to
LD fr om 1 3001272 mmFLYnhay hhe attributed to the use of foakher than total

length (Lombardi et al. 2013). The von Bertalanffy growth parametgtsasymptotic length,

andk, growth ratewere estimated within the assessment mddel{mm fork length) = 1277.95;

k (year!) = 0.13421, (year) =-0.6687.

Reproduction

There is slight evidence for a decrease in size at maturity overli@8&1996, Ao (age at

which 50% of gag are sexually mature) = 3.5 yeads(length at which 50% ajag are sexually
mature) = 538 mm FL: 1997012, Ao = 3.3 years, = 502 mm FL). This decrease could be
due in part to differences in recording lengths in TL versus FL, or changing life history
characteristics induced by size selective mortality that has occurred in other intensively fished
species (Hamilton et al. 2007However, thee is little evidence foachange in age at maturity
within the Gulf (occurring about-8 years based on samples from the late 1970s: Hood and
Schlieder 1992).

An analysis of gag sampled for histology and pigment pattern (copperbelly) showed that the
presence/absence of ventral pigmentation is a good indicator of secondary sex, or when gag
transition from female to male. Gag not noted to have ventral pigmentation were 98% females,
and of gag noted to have copperbelly pigmentation 86% were males. &belse are in
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agreement with past studies examining pigment pattern in gag. For sex transitions from female
to male, thed_sp and Asoare 1022 mm FL and 10.7 yearsspectivelyFitzhugh et al. 2006
SEDAR10 DW-03).

Studies examining the sex ratiorofle and female gag have shown that many more females are
present in the stock than mal@sirns and Robbin@006) returned 225 gag captuie the

central west coast of Floridajth the percentagef males determined to be 1.8%Ward and
Brooks(2010)sampledlL14 gagrom the eastern Gulfyith the percentage male and transitional
estimatedo be 2.6%Koenig and Coleman (2011) found the proportion of males inside Madison
Swanson Reserve to be 12% compared to 1% outside the reserve. Thus, thesalibsee st
generally agree that in recent years the proportion of male gag outside of marine reserves is
below 3% across the greaidfest Florida ShelfWFS).

Discards and Discard Mortality

On average, 87% of recreational discards are from the praateational fleet. Discards from
the chartevesselsaand headboat fleets make up 10% and 3% of the total discards on average,
respectively. The number of discatdssgenerally increased over time for each recreational
fleet, peaking in 2008 for the pete recreational fleet and then declining. The number of
discards peaked in 1998 for the chaviesselleet, demonstratedonsiderable variability until
2010 and then declined. The pattern in the number of discards from the headboat fleet was
similarto the charterboat fleet, except it pedkn 2011 and then declined substantially in 2012.

Commercial discards prior to the implementation ofltftevidual Fishing QuotalfFQ) system

were dominated by owdf-season handline vessels. After the IFQesyswas implemented in

2010, discards in the commercial sector have been predominantly from vessels which do not
have sufficient gag quota to retain gag landed on a commercial trip. Vessels with available gag
quota typically land legadize fish, and doat exhibit high discard rates (see Appendix D).

For both the recreational and the commercial vertical line thaadind electric/hydraulic reels)
fisheries, the stock assessment uses a daapttality function from Sauls (2018)atassumes
90% survivoship for gag released in good condition.

Status of the Gag Stock

The management unit for Gighg extends from the United Stétktexico border in the west
through the northern Gulf waters and west of the Dry Tortugas and the Florida Keys. Currently,
the Gulf Council managegag as one unitTheNational Marine Fisheries ServicANIFS)

Southeast Fisheries Science Ce(BFSJ completed an update assessment of gag in 2017
(SEDAR 33 Update 2017and determined that the stock is not overfished and isnu&rgoing
overfishing. The ratio of current fishing mortality (described as the geometric mean of the
fishing mortality from the most recent three ye@®13i 2015) over the maximum fishing
mortality threshold wa6.416, meaning that gag are not umgéng overfishing. The ratio dhe
current level of spawning stock biomass (described as the c(264r§ amount of sexually

mature females) over the minimum spawning stock threshold was 1.56, meaning that gag are not
overfished.
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3.2.3 General Information on Reef Fish Species

The following is summarized from the January 2011 Regulatory Amendment (GMFMC 2011a).
The National Ocean Service of NOAA (NOS) collaborated with the NMFS and th&€Guuticil

to develop distributions of reef fish (and other@es) in the Gulf (SEA 1998). The NOS

obtained fisheryndependent data sets for the Gulf of Mexico, including the Southeast Area
Monitoring and Assessment Program (SEAMAP), and state trawl surveys. Data from the
Estuarine Living Marine Resources (ELMR)ogram contain information on the relative
abundance of specific species for a series of estuaries, by five life stages and month for five
seasonal salinity zones. The NOS staff analyzed the data to determine relative abundance of the
mapped species bgteiary, salinity zone, and month. For some species not in the ELMR
database, distribution was classified as only observed or not observed for adult, juvenile, and
spawning stages.

Habitat types and life history stages can be found in more detail in GMEMZ). In general,

reef fish are widely distributed in the Gulf, occupying both pelagic and benthic habitats during
their life cycle. In general, both eggs and larval stages are planktonic. Larvae feed on
zooplankton and phytoplankton. Exceptionshtese generalizations include the gray triggerfish
that lay their eggs in depressions in the sandy bottom, and gray snapper whose larvae are found
around submerged aquatic vegetation. Juvenile and adult reef fish are typically demersal, and
are usually asociated with bottom topographies on the continental &ssdftharl00 m which

have high relief, i.e., coral reefs, artificial reefs, rocky Hawttom substrates, ledges and caves,
sloping softbottom areas, and limestone outcroppings. However, sespareies are found over
sand and sofbottom substrates. Some juvenile snappers (e.g. mutton, gray, red, dog, lane, and
yellowtail snappers) and groupers (e.g. goliath, red, gag, and yellowfin groupers) have been
documented in inshore seagrass beds, noaegrstuaries, lagoons, and larger bay systems
(GMFMC 1981). More detail on hard bottom substrate and coral can be found in the Fishery
Management Plan (FMP) for Corals and Coral Reefs (GMFMC and SAFMC 1982).

Status of Reef Fish Stocks

The FMP for the Ref Fish Resources for the Gulf currently encompasses 31 species (Table
3.23.1). Eleven other species were removed from the FMP in 2012 Iulih€ouncil in their
Generic ACL/AM Amendment (GMFMC 2011b). Stock assessments and stock assessment
reviews @n be found on th&ulf Council (vww.gulfcouncil.org and SEDAR
(www.sefsc.noaa.gov/sedavebsites and have been conducted for 13 species:

1 Red Snapper (SEDAR Z005; SEDAR 7 Update 2009; SEDAR 31 2013; SEDAR 31
Update 2015)

1 Vermilion Snapper (Porch and Ca&Salay 2001; SEDAR 9 2006c; SEDAR 9 Update

20113 SEDAR 45 201p

Yel |l owtail Snapper (Muller et al. 2003; SE

Mutton Snapper (SEDARSA 2008 SEDAR 15A Update 2035

Gray Triggerfish (Valle et al. 2001; SEDAR 9 2006a; SEDAR 9 Update 2011b, SEDAR

43 2015)

1 Greater Amberjack (Turner et al. 2000; SEDAR 9 2006b; SEDAR 9 Update 2010; SEDAR

= =4 =
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33 2014aSEDAR 33Update 2017a

Hogfish (Ault et al 2003; SEDAR 6 2004b; Cooper et al. 2013; SEDAR 37 2014)

Red Grouper (NMFS 2002; SEDAR 12 2007; SEDAR 12 Update 2009, SEDAR 42 2015)
Gag (Turner et al. 2001; SEDAR 10 2006; SEDAR 10 Update 2009; SEDAR 33;2014b
SEDAR 33 Update 20bJ

Black Grouper (SEDAR9 2010)

Yellowedge Grouper (Cas3alay and Bahnick 2002; SEDAR 22 2011b)

Tilefish (Golden) (SEDAR 22 2011a)

Atlantic Goliath Grouper (Porch et al. 2003; SEDAR 6 2004a; SEDAR 23, ZBHDAR

47 2016

= =4 =4

= =4 =4 -4

The NMFS Office of Sustainable Fisheries updates itwuSta# U.S. Fisheries Report to

Congress on a quarterly basis utilizing the most current stock assessment information. The most
recent update can be found @ittp://www.nmfsnoaa.gov/sfa/fisheries _eco/status_of_fishéries/

The status of both assessed and unassessed stocks is shown in Table 3.2.
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Table 3.23.1. Species of th®eefFish FMP grouped by family.

Common Name

| Scientific Name

| Stock Status

Family Balistidaei Triggerfishes

gray triggerfish

| Balistes capriscus

| Overfished undergoingpverfishing

Family Carangidaei Jacks

greater amberjack

Seriola dumerili

Overfishedno overfishing

lesser amberjack Seriola fasciata Unknown
almaco jack Seriola rivoliana Unknown
banded rudderfish Seriola zonata Unknown

Family Labridae 1 Wrasses

* hogfish

| Lachnolaimus maximus

| Not Overfished no overfishing

Family Malacanthidae -

Tilefishes

tilefish (golden)

Lopholatilus chamaeleonticeps

Not overfished, no overfishing

blueline tilefish

Caulolatilus microps

Unknown

goldface tilefish

Caulolatilus chrysops

Unknown

Family Serranidaei Gr

oupers

gag

Mycteroperca microlepis

Not overfished, no overfishing

red grouper

Epinephelus morio

Not overfished, no overfishing

scamp

Mycteroperca phenax

Unknown

black grouper

Mycteroperca bonaci

Not overfished, no overfishing

yellowedge grouper

Hyporthodus flavolimbatug*

Not overfished, no overfishing

snowy grouper Hyporthodus niveatug* Unknown

speckled hind Epinephelusirummondhayi Unknown

yellowmouth grouper | Mycteroperca interstitialis Unknown

yellowfin grouper Mycteroperca venenosa Unknown

warsaw grouper Hyporthodus nigritus* Unknown

*** Atlantic goliath Epinephelus itajara Unknown

grouper

Family Lutjanidae 1 Snappers

gueen snapper Etelis oculatus Unknown

mutton snapper Lutjanus analis Not overfished, no overfishing
blackfin snapper Lutjanus buccanella Unknown

red snapper Lutjanus campechanus Overfished, no overfishing
cubera snapper Lutjanus cyanopterus Unknown

gray shapper Lutjanus griseus Unknown

lane snapper Lutjanus synagris Unknown

silk snapper Lutjanus vivanus Unknown

yellowtail snapper

Ocyurus chrysurus

Not overfished, no overfishing

vermilion snapper

Rhomboplites aurorubens

Not overfished, no@verfishing

wenchman

Pristipomoides aquilonaris

Unknown

Notes: * In 2013 the genus for yellowedge grouper, snowy grouper, and warsaw grouper was changed by the
American Fisheries Society froBpinephelugo HyporthodugPage et al. 2013).

**Atlantic goliath grouper is a protected grouper and benchmarks do not reflect appropriate stock dynamics. In 2013
the common name was changed from goliath grouper to Atlgoliith grouper by the American Fisheries Society

to differentiate from the Pacific goltagrouper, a newly named species (Page et al. 2013).
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Description of the Fishery

The reef fish fishery of the Gulf is divided into two broad categories, recreational fishing and
commercial fishing. Recreational fishing includes fishing from charter igesisé headboats
(collectively referred to as fdrire vessels) as well as from private vessels and from shore. No
federal permit is needed for private vessels to fish for reef fish in the exclusive economic zone
(EEZ), but persons fishing onboard privagssels do needl state recreational saltwater fishing
license to land their catcH-orhire vessels fishing for reef fish and other federally managed
species are required to have a federal reef fish charter/headboat permit, and as a condition of the
pemit, must agree to abide by federal fishing regulations whether in federal or state waters.

Reef fish caught under recreational bag limits are not allowed to be sold. A commercial reef fish
permit is required in order to harvest commercial quantitiesealhdeef fish. In addition,

commercial harvest of red snapper, shalleater grouper, deewater grouper, and tilefish is
managed under an IFQ system, which requires that vessels have individual allocations of the
guotas for those stocks to harvest aalll the catch. Both charter/headboat and commercial reef
fish permits are under a moratorium, but the permits are transferable. IFQ shares and allocations
are also transferable.

A detailed description of the fishing gears and methods used in théstegsliery is provided

in Amendment 1 to the Fishery Management Plan for the Reef Fish Resources of the Gulf of
Mexico (Reef Fish FMP) (GMFMC 1989). The gégres described included handline and

bandit fishing, fish traps, longlines, buoy fishing, ahdrap bycatch of red snapper.

Spearfishing is also used as a method of taking grouper by both the commercial and recreational
sectors, but to a lesser extent than hook and line methods. In 1999, the NMFS published a list of
authorized fisheries and fisig gear used in those fisheries [FR 64 67511]. For the Gulf reef

fish fishery, the following gears were listed as authorized:

Commercial: Longline, handline, bandit gear, rod and reel, buoy gear, pot, trap, spear,
powerhead, cast net, trawl (reef fiskught in a trawl are limited to recreational bag

limits and cannot be sold). In February 20hié use of fish traps (including pots) was
phased out in the Gulf EEZ.

Recreational: Spear, powerhead, bandit gear, handline, rod and reel, cast net.

3.2.4 Protected Species

The Marine Mammal Protection Act (MMPA) and Endangered Species Act (ESA) provide
special protections to sompesies that occur in the GulA very brief summary of these two

laws and more information is available on NMFS Officé&aftected Resources website
(http://www.nmfs.noaa.gov/pr/laws/ All 22 marine mammals in the Gulf are protected under

the MMPA. Two marine mammals (sperm whales and manatees) are alscegratedztr the

ESA. Ot her species protected under the ESA
loggerhead (Northwest Atlantic Ocean distinct population segment (DPS)), green (South Atlantic
and North Atlantic DPSs), leatherback, and hawksbill), thiskespecies (Gulf sturgeon,

smalltooth sawfish, and Nassau grouper), gird@oral species (elkhorn, staghorn, lobed star,
mountainous star, pillar, and boulder star). Critical habitat designated under the ESA for

Modifications to Mutton Snapper 32 Chapter 3. Affected Environment


http://www.nmfs.noaa.gov/pr/laws/

smalltooth sawfish, Gulf sturgeon, ar tNorthwest Atlantic Ocean DPS of loggerhead sea
turtles also occur in the Gulf, though only loggerhead critical habitat occurs in federal waters.

The most recent biological opinio@jginion) on the Reef Fish FMP was completed on

September 30, 2011. &lopinion determined the continued authorization of the Gulf reef fish

fishery managed under the Reef Fish FMP was not likely to affectliS®4 marine mammals

or corals, and was not likely to jeopardize the continued existence of sea turtles (loggerhead
Kempbs ridley, gr een,ordmalledhsshwfishl Anineidertal thke at her b
statement was providedince issuing the opinion, in memoranda dated September 16, 2014,

and October 7, 2014, the NMFS concluded that the activities assowithethe Reef Fish FMP

will not adversely affect critical habitat for the Northwest Atlantic Ocean loggerhead sea turtle

DPS or four species of coralglycetophyllia feroxOrbicella annularis O. faveolataandO.

franks).

On April 6, 2016, NMFS ande U.S. Fish and Wildlife Servige)SFWS)published a final rule

(81 FR 20057) removing the rangade and breeding population ESA listings of the green sea

turtle and listing eight DPSs as threatened and three DPSs as endangered, effective May 6, 2016.
Two of the green sea turtle DPSs, the North Atlantic DPS and the South Atlantic DPS, occur in
theGulf and are listed as threatendd.addition, on June 29, 2016, NMFS publishdaal rule

(81 FR 42268) listing Nassau grouper as threatened under the 8RS has reinitiated

consultation on the Reef Fish FMP to address the listing of this new species and determined that
allowing thefishing under Reef Fish FM#® continue during the fimitiation period is not likely

to jeopardize the continued existeraf the Nassau grouper

3.2.4.1Marine Mammals

The 22 species of marine mammals in the Gulf include one sirenian species (a manatee), which
is under USFWS jurisdiction, and 21 cetacean
jurisdiction. Manatees primarily inhabit rivers, bays, canals, estuaries, and coastal waters rich in
seagrass and other vegetation off Florida, but can occasionally be found in seagrass habitats as
far west as TexasAlthough most of the cetacean species reside int¢banic habitat (greater

than or equal to 200 m), the Atlantic spotted dolphin is found in waters over the continental shelf
(20-200 m), and the common bottlenose dolphin (hereafter referred to as bottlenose dolphin) is
found throughout the Gulf, includingithin bays, sounds, and estuaries; coastal waters over the
continental shelf; and in deeper oceanic waters.

The MMPA requires that each commercial fishery be classified by the number of marine

mammal s they seriousl y i prieachssifies U.S. komimércial NMF S 6
fisheries into three categories based on the number of incidental mortality or serious injury they
cause to marine mammals. More information about the List of Fisheries and the classification
process can be found atip://www.nmfs.noaa.gov/pr/interactions/fisheries/lof.html

NMFS classifies reef fish bottom longline/heakdline gear in theVIMPA 2017 List of

Fisheries as a Category Il fishg82 FR 3659. This classification indicates the annual

mortality and serious injury of a marine mammal stock resulting from any fishery is less than or
equal to 1% of the maximum number of animals, not including natural mortalities, that may be
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removed fom a marine mammal stock while allowing that stock to reach or maintain its
optimum sustainable population. Dolphins are the only species documented as interacting with
these fisheries. Bottlenose dolphins are a common predator around reef fish Vdesglstey

upon the bait, catch, and/or released discards of fish from the reef fish fishery.

3.2.4.2Turtles

Green, hawksbill, Kempdbs ridley, |l eatherback,
and travel widely throughout the Gulgeveal volumes exist that cover the biology and ecology

of these species (i.e., Lutz and Musick (eds.) 1997; Lutz et al. (eds.) 2003, Wynekan et al. (eds.)
2013).

All five species of sea turtles are adversely affected by the Gulf reef fish fidhergental

captures are infrequent, but occur in all commercial and recreationabhddike and longline
components of the reef fish fisher@bserver data indicate that the bottom longline component

of the fishery interacts solely with loggerhead seadsirtCaptured loggerhead sea turtles can be
released alive or can be found dead upon retrieval of bottom longline gear as a result of forced
submergenceSea turtles caught during other reef fish fishing with other gears are believed to all
be released &k due to shorter gear soakll sea turtles released alive may later succumb to
injuries sustained at the time of capture or from exacerbated trauma from fishing hooks or lines
that were ingested, entangled, or otherwise still attached when they igasedeSea turtle

release gear and handling protocols are required in the commercial doiek fiaref fish fisheries

to minimize postelease mortality.

NMFS has conducted specific analyses (fiSectio
from the Gulf reef fish fishery on sea turtles (as well as on otherlE®A species and critical

habitat) as required by the ES®n September 30, 201the Southeast Regional Office (SERO)
completedan Opinion, which concluded that the continued authorization of the Gulf reef fish
fishery is not I|Iikely to jeopardize the conti
ridley, green, hawksbill, and leatherback) (NMFS 2014.incidental takestatement was

issued specifying the amount and extent of anticipated take, along with reasonable and prudent
measures and associated terms and conditions deemed necessary and appropriate to minimize the
impact of these takes.

3.2.4.3Protected Fish

Nassu Grouper

The Nassau grouper's confirmed distribution currently includes Bermuda and Florida (USA),
throughout the Bahamas and Caribbean(Beamstra and Randall 1993)he Nassau grouper
has been documented in the Gulf at Arrecife Alacranes (noRhogfreso) to the west off the
Yucatan Peninsula, Mexico (Hildebraatlal.1954). Nassau grouper is generally replaced
ecologically in the eastern Gulf by red grougderhorig in areas north of Key West or the
Tortugas (Smith 1971). They are consideaeare or transient species off Texas in the
northwestern Gulf (Gunter and Knapp 1951 in Hoese and Moore 1998).
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The Nassau grouper is primarily a shalloater, insular fish species that has long been valued

as a major fishery resource throughowat Wider Caribbean, South Florida, Bermuda, and the
Bahamas (Carter et al. 1994)s larvae, Nassau groupareplanktonic. After an average of-35

40 days and at an average size of 32 Tib, larvae recruit from an oceanic environment into
demersal habitats (Colin &2, Eggleston 1995). Juvenile Nassau groupeil@&ntimeters

TL) are relatively solitary and remain in specific aréessociated with macroalgae, and both
natural and aricial reef structurgfor months (Bardach 1958As juveniles grow, they move
progressively to deeper areas and offshore reefs (Tucker et al. 1993, Colin et al S8l
juveniles occuin shallower inshore waters (316.5 nmeters [m) and largejuveniles arenore
common near deeper (183.9 m) offshore banks (Baach et al. 1958; Cervigon 196&ijva

Lee 1974 Radakov et al. 1979 hompson and Munro 1978Adult Nassau groupesotend to

be relatively sedentary and arx@nmonlyassociated wh highrelief coral reefs or rocky

substrate in clear waters to depths of 130 m. Generally, adults are most common at depths less
than 100 m (Hill and Sadovy de Mitcheson 2013) except when at spawning aggregations where
they are known to descend to deptli 255 m (Starr et al. 2007Nassau grouper form spawning
aggregations at predictable locations around the winter full moons, or betweeard foéa

moons (Smith 1971; Colin 82; Tucker & al. 1993; AguilasPerera 1994Carter et al. 1994

Tucker andNoodward 1994).

The most serious threatsttee status oNassau groupdodayare fishing at spawning
aggregations and inadequét® enforcement protecting spawning aggregations in many foreign
nations. These threadse currently affecting the stataENassau grouper, putting it at a
heightened risk of extinction.

Smalltooth Sawfish

Historically thesmalltooth sawfislin the U.S. ranged from New York to the Mexico border.
Their current range is poorly understood but believed to have contracted from these historical
areas.Smalltooth sawfish primarily occur in the Gulf off peninsular Florida and are most
common off Southwest Florida and the Florida Kekisstorical accourst and recent encounter
data suggest that immature individuals are most common in shallow coastal waters less than 25
m (Bigelow and Schroeder 1953; Adams and Wilson 1995), while mature animals occur in
waters in excess of 100 meters (Simpfendorfer pemsnth Smalltooth sawfish feed primarily

on fish with mullet, jacks, and ladyfish believed to be their primary food resources
(Simpfendorfer 2001) Smalltooth sawfish also prey on crustaceans (mostly shrimp and crabs)
by disturbing bottom sediment withdir saw (Norman and Fraser 1938; Bigelow and Schroeder
1953).

Smalltooth sawfish are also adversely affected by the Gulf reef fish fishery, but are interacted
with to a much lesser extent than sea turtighough the long, toothed rostrum of the

smaltooth sawfish causes this species to be particularly vulnerable to entanglement in fishing
gear, incidental captures in the commercial and recreationatdrabline components of the

reef fish fishery are rare event®nly eight smalltooth sawfish araticipated to be incidentally
caught every three yesin the entire ref fish fishery, and none are expected to result in
mortality (NMFS 2011).In the September 30, 2011 Opinion, NMFS concluded that the
continued authorization of the Gulf reef fish fsh is not likely to jeopardize the continued
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existence of smalltooth sawfish (NMFS 2018n incidental take statement was issued
specifying the amount and extent of anticipated take, along with reasonable and prudent
measures and associated terms amditions deemed necessary and appropriate to minimize the
impact of these takedzishermen in this fishery are required to follow smalltooth sawfish safe
handling guidelines.

3.2.4.4Northern Gulf of Mexico Hypoxic Zone

Every summer in the northe@®ulf, a large hypoxic zone forms. It is the result of allochthonous
materials and runoff from agricultural lands by rivers to the @Guifeasing nutrient inputs from

the Mississippi Riverand a seasonal layering of waters in the Gulf (see
http://www.qulfhypoxia.ne). The layering of the water is temperature and salinity dependent
and prevents the mixing of higher oxygen content surface water with oypggerottom water.

For 2014, the extent of the hypoxicea was estimated to be 5,052 square miles and is similar the
running averageverthe past five years of 5,543 square miles Gulf (see
http://www.qulfhypoxia.nej/

The hypoxic conditions in the northern Gdifectly impact less mobile benthic
macronvertebrates (e.g., polychaétey influencing density, species richness, and community
composition Baustian and Rabalais 2009). However, more mobile macroinvertebrates and
demersal fishes (e.g., red snappee)able to detect lower dissolved oxygen levels and move
away from hypoxic conditions. Therefore, although not directly affected, these organisms are
indirectly affected by limited prey availability and constrained available habitat (Baustian and
Rabalai2009; Craig 2012). For red snapper, Courtney et al. (2013) have conjectured that the
hypoxic zone could have an indirect positive effect orsrepper populations in the western
Gul f . They theorize that i ncreragyd@ wiutthr i &@hunc
red snapper artificial habitats (oil platforms). Nutrient loading likely increases forage species
biomass and productivity providing ample prey for red snapper residing on the oil rigs, thus
increasing red snapper productivit§rouperand tilefish are less common in the northern Gulf,
so the northern Gulf hypoxic zone influences these stock less.

3.2.4.5Climate Change

Climate chang@rojections shovincreases in sesurface temperature and sea level; decreases in
seaice cover; ad changes in salinity, wave climate, and ocean circulélidargovernmental

Panel on Climate Change (IPCijp://www.ipcc.ch). These changes are likely to affect
plankton biomass and fish larvae abundahe¢ couldadversely impact fish, marine mammals,
seabirds, and ocean biodiversitgennedy et al. (2002) and Osgood (2008) have suggested
global climate change could affect temperature changes in coastal and marine ecosystems that
can influence organismetabolism and alter ecological processes such as productivity and
species interactions; change precipitation patterns and cause a rise in sea level which could
change the water balance of coastal ecosystems; alter patterns of wind and water cinculation i
the ocean environment; and influence the productivity of critical coastal ecosystems such as
wetlands, estuaries, and coral reefse National Oceanic and Atmospheric Administration
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(NOAA) Climate Change Web Portahdicates the average sea surfacegerature in the Gulf

will increase by 1.21.4°C for 20062055 compared to the erage over the years 192605.

For reef fishes, Burton (2008) speculated climate change could cause shifts in spawning seasons,
changes in migration patterns, and changdmsic life history parameters such as growth rates.

It is unclear if reef fish distribution in the Gulf has been affected. For some reef fish species

such as the smooth puffer, there has been a distributional trend to the north in the Gulf. For other
species such as red snapper and the dwarf sand perch, there has been a distributional trend
towards deeper waters. For other reef fish species such as the dwarf goatfish, there has been a
distributional trend both to the north and to deeper watEnesechanges in distributions have

been hypothesized agsesponsdo environmental factors such as increases in temperature.

The distribution of native and exotic species may change with increased water temperature, as
may the prevalence of disease in kegstanimals such as corals and the occurrence and

intensity of toxic algae blooms. Hollowed et al. (2013) provided a review of projected effects of
climate change on the marine fisies and dependent communitidategrating the potential

effects of clmate change into the fisheries assessment is currently difficult due to the time scale
differences (Hollowed et al. 2013). The fisheries stock assessments rarely project through a time
span that would include detectable climate change effects.

Greenhousgases

The IPCC fittp://www.ipcc.ch) has indicated greenhouse gas emissions are one of the most
important drivers of recent changes in climate. Wilson et al. (2014) inventoried the sources of
greenhouse gases in thalfrom sources associated with oil platforms and those associated

with other activities such as fishing. A summary of the results of the inventory are shown in
Table3.2.4.5.1with respect to total emissions and from fishing. Commercial fishing and
reaeational vessels make up a small percentage of the total estimated greenhouse gas emissions
from the Gulf (1.43% and 0.59%, respectively).

Table 32.4.5.1 Total Gulf greenhouse gas emissions estimates (tons per year) from oil platform
and nonoil platform sources, commercial fishing, and percent greenhouse gas emissions from
commercial fishing vessels of the total emissions*.

Emission source CO2 GreenhouseCH4 | GasN20 | Total CO2¢**
Oil platform 11,882,029 | 271,355 167 17,632,106
Non-platform 22,703,695 | 2,029 2,698 23,582,684
Total 34,585,724 | 273,384 2,865 41,214,790
Commercial fishing 585,204 2 17 590,516
Percent commercial fishing | 1.69 >0.01 0.59 1.43

*Compiled from Tables 7.9 and 7.10 in Wilson et al. (2014).

*The CO; equivalent (C@e) emission estimates represent the number of tons pé@@3sions with the same
global warming potential as one ton of another greenhouse gas (es@n@€NO). Conversion factors to Ggare
21 for CH; and 310 for NO.

3 http://www.esrl.noaa.qov/psd/ipcc/ocn/
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3.2.4.6Deepwater HorizorMC252 QOil Spill
General Impacts on Fishery Resources

The presence gfolycyclic aromatic hydrocarbon®AH) in marine environments can have
detrimental impacts on marine finfish, especially during the more vulnerable larval stage of
development (Whitehead et al. )1 When exposed to realistic yet toxic levels of PAHSLA&
eg/ L), gr e aSewla diraenlilarvag¢ develop cérdiac abnormalities and
physiological defects (Incardona et al. 2014). The future reproductive successlofddng
species, including red drurB¢iaenops ocellatisind many reef fish species, may be negatively
affected by episdic events resulting in higimortality years or low recruitment. These episodic
events could leave gaps in the age structure of the population, thereby affecting future
reproductive output (Mendelssohn et al. 201@)her studies have described the \aulbilities

of variousmarine finfish species, with morphological and/or life history characteristics similar to
species found in the Gulf, to oil spills and dispersants (Hose et al. 1996; Carls et al. 1999; Heintz
et al. 1999; Short 2003).

An increase irhistopathological lesionsasfound in red snappeLt(tjanus campechanyus the

area affected by the obhut Murawski et al. (2014) fourttiat the incidence of lesions had

declined between 2011 and 2012. The occurrence of such lesions in marinadish is

uncommon (Sindermann 1979; Haensly et al. 1982; Solangi and Overstreet 1982; Khan and
Kiceniuk 1984, 1988; Kiceniuk and Khan 1987; Khan 1990). Red snapper diet was also affected
after the spill. A decrease in zooplankton consumed, especially lig &ptabter thad00 mm

TL) over natural and artificial substrates may have contributed to an increase in the consumption
of fish and invertebrate preynore so at artificial reefs than natural reefs (Tarnecki and Patterson
2015).

The effect of oil, dispesants, and the combination of oil and dispersants on fishes of the Gulf
remains an area of concern. Marine fish species typically concentrate PAHs in the digestive
tract, making stomach bile an appropriate testing medium. A study by Synder et al. (2015)
assessed bile samples from golden tilefistpfolatilus chamaeleonticepking snake eel
(Ophichthus rek and red snapper for PAH accumulation over time, and reported concentrations
were highest in golden tilefish during the same time period when cethpaking snake eel and

red snapper. These results suggest that the more highly associated an organism is with the
sediment in an oil spill area, the higher the likelihood of toxic PAH accumulation. Twestty
century dispersant applications are thloito be less harmful than their predecessors. However,
the combination of oil and dispersants has proven tadre toxicto marine fisheshaneither
dispersants or crude oil alonMarine fish which are more active (e.g., a pelagic species versus a
demersal species) appear to be more susceptible to negative effects from interactions with
weathered oil/dispersant emulsionkhese effects can include mobility impairment and inhibited
respiration (Swedmark et al. 1973 nother study found that whiledCexit 9500A® and oil are
similar in their toxicity, when Corexit 9500A® and oil were mixed in lab tests, toxicity to
microscopic rotifers increased up to-faikd (Rico-Martinez et al. 2013 These studiesuggest

that the toxicity of the oil and dispergacanbined may be greater than anticipated.
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As reported byN O A A Office of Response and Restoration (NOAA 2010), oil from the
Deepwater HorizoMC252 spill is relatively high in alkanes, which can readily beluse
microorganisms as a food souféegure3.2.4.6.). As a result, oil from this spill igenerally

likely to biodegrade more readily than crude oil. Treepwater HorizotMC252 oil is also

relatively much lower iflPAHs, whichare highly toxiocchemicals that tend to persist in the
environment for long periods of time, especially if the spilled oil penetrates into the substrate on
beaches or shorelines. Like all crude oils, MC252 oil contains volatile organic compounds
(VOCs) such as benzeneluene, and xylene. Some VOCs are acutely toxic but because they
evaporate readily, they are generally a concern only when oil is*fresh.

Figure 3.2.4.6.1 Fishery closure at the height of theepwater HorizoMC252 oil spill

In addition to the crudeil, over a million gallons of the dispersant, Corexit 9580vas applied
to the ocean surface and an additional hundreds of thousands of gallons of dispersant was
pumped to the mileleep well head (National Commission 2010). No lascge applicationsf
dispersants in deep water had been conducted unblegbpwater HorizotMC252 oil spill.

Thus, no data exist on the environmental fate of dispersants in deep water.

Outstanding Effects

As a result of th®eepwater HorizoMC252 oil spill, a consultation pursuant to ESA Section
7(a)(2) was reinitiated. As discussed above, on September 30, 2011, the Protected Resources

4 Source:
http://sero.nmfs.noaa.gov/deepwater_horizon/documents/pdfs/fact_sheets/oil _characteristics.pdf
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