GSSmen\.

SEDAR

Southeast Data, Assessment, and Review

SEDAR 64
Stock Assessment Report

Southeastern US Yellowtail Snapper

March 2020

SEDAR
4055 Faber Place Drive, Suite 201
North Charleston, SC 29405



Table of Contents

Section I. Introduction PDF page
Section Il. Data Workshop Report PDF page
Section I11. Assessment Workshop Report PDF page
Section IV. Research Recommendations PDF page
Section V. Review Workshop Report PDF page
Section VI. Post-Review Workshop Addenda PDF pg

37
186
364
371
386



eSSmen\

Southeast Data, Assessment, and Review

SEDAR 64

Southeastern US Yellowtail Snapper

SECTION I: Introduction

SEDAR
4055 Faber Place Drive, Suite 201
North Charleston, SC 29405



Overview

SEDAR 64 addressed the stock assessment for Southeastern US Yellowtail Snapper. The
assessment process consisted of two in-person workshops, as well as a series of webinars. The
Data Workshop was held June 25-27, 2019 in Saint Petersburg, Florida the Assessment Process
was conducted via webinars September - December 2019, and the Review Workshop took place
February 24-26, 2020 in Saint Petersburg, Florida.

The Stock Assessment Report is organized into 6 sections. Section | — Introduction contains a
brief description of the SEDAR Process, Assessment and Management Histories for the species
of interest, and the management specifications requested by the Cooperator. The Data Workshop
Report can be found in Section Il. It documents the discussions and data recommendations from
the Data Workshop Panel. Section Il is the Assessment Process report. This section details the
assessment model, as well as documents any changes to the data recommendations that may have
occurred after the data workshop. Consolidated Research Recommendations from all three
stages of the process (data, assessment, and review) can be found in Section IV for easy
reference. Section V documents the discussions and findings of the Review Workshop (RW).
Finally, Section VI — Addenda and Post-Review Workshop Documentation consists of any
analyses conducted during or after the RW to address reviewer concerns or requests. It may also
contain documentation of the final RW-recommended base model, should it differ from the
model put forward in the Assessment Report for review.

The final Stock Assessment Reports (SAR) for Southeastern US yellowtail snapper was
disseminated to the public in March 2020. The Gulf of Mexico and South Atlantic Council’s
Scientific and Statistical Committee (SSC) will review the SAR. The SSCs are tasked with
recommending whether the assessments represent Best Available Science, whether the results
presented in the SARs are useful for providing management advice and developing fishing level
recommendations for the Council. An SSC may request additional analyses be conducted or
may use the information provided in the SAR as the basis for their Fishing Level
Recommendations (e.g., Overfishing Limit and Acceptable Biological Catch). A review of the
assessment will be conducted by the Gulf of Mexico Fishery Management Council’s SSC,
including a subset of the South Atlantic Fishery Management Council’s SSC at its July 2020
meeting, followed by the Councils receiving that information at their August and September
2020. Documentation on SSC recommendations is not part of the SEDAR process and is handled
through each Council.

1 SEDAR PROCESS DESCRIPTION

SouthEast Data, Assessment, and Review (SEDAR) is a cooperative Fishery Management
Council process initiated in 2002 to improve the quality and reliability of fishery stock
assessments in the South Atlantic, Gulf of Mexico, and US Caribbean. SEDAR seeks



improvements in the scientific quality of stock assessments and the relevance of information
available to address fishery management issues. SEDAR emphasizes constituent and stakeholder
participation in assessment development, transparency in the assessment process, and a rigorous
and independent scientific review of completed stock assessments.

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

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

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

2 MANAGEMENT OVERVIEW
2.1. Fishery Management Plans and Amendments

The following summary describes only those management actions in the southeastern U.S. in the
jurisdictions of the South Atlantic Fishery Management Council (SAFMC), the Gulf of Mexico
Fishery Management Council (GMFMC), and the Florida Fish and Wildlife Conservation
Commission (FWC) that were likely to affect yellowtail snapper fisheries and harvest.



Original SAMFC FMP

The Fishery Management Plan (FMP), Regulatory Impact Review, and Final
Environmental Impact Statement for the Snapper Grouper Fishery of the South Atlantic
Region, approved in 1983 and implemented in August of 1983, establishes a management
regime for the fishery for snappers, groupers, and related demersal species of the continental
shelf of the southeastern United States in the fishery exclusive economic zone (EEZ) under
the area of authority of the South Atlantic Fishery Management Council (SAFMC) and the
territorial seas of the states, extending from the North Carolina/Virginia border through the
Atlantic side of the Florida Keys to 83° W longitude. Regulations apply only to federal
waters.

SAFMC FMP Amendments affecting yellowtail snapper

Effective

Description of Action FMP/Amendment
Date

4” trawl mesh; 12” (305mm) TL minimum size
limit for yellowtail snapper; gear limitations Snapper Grouper FMP | 08/31/1983
(poisons, explosives, fish traps, trawls)

Trawls prohibited south of Cape Hatteras, NC Amendment 1

and north of Cape Canaveral, FL (1988) 01/12/1989

Fish traps prohibited, entanglement nets &
longlines within 50 fathoms prohibited, 12” TL
limit — red porgy, vermilion snapper (commercial
only), gray, yellowtail, mutton, schoolmaster,
queen, blackfin, cubera, dog, mahogany, and silk
snappers; aggregate bag limit of 10 snappers Amendment 4
(including yellowtail snapper, and excluding 01/01/1992
lane, vermilion, and allowing no more than 2 red (1991)
snappers); spawning season closure —
commercial harvest greater amberjack > 3 fish
bag prohibited in April and commercial harvest
mutton snapper > snapper aggregate prohibited
during May and June.

Limited entry program: transferable permits and

225-1b non-transferable permits Amendment 8 12/14/1998




(1997)

Greater amberjack: 1 fish rec. bag limit; no
harvest or possession > bag limit, and no

purchase or sale, during April; began fishing Amendment 9
year May 1. Black grouper: 24” TL 2/24/1999
(recreational and commercial); no harvest or (1998)
possession > bag limit, and no purchase or sale,
during March and April.
MSY proxy for yellowtail snapper is 30% static
SPR; OY proxy is 40% static SPR; MSST = [(1- Amendment 11
M) or 0.5 whichever is greater]*Bwsy. (1968) 12/02/1999
MFMT = Fwmsy.
Amendment 9
Commercial trip limit for greater amberjack (1998) 10/13/2000
resubmitted
Established eight deepwater Type Il marine
protected areas to protect a portion of the Amendment 14 02/12/2009
population and habitat of long-lived deepwater (2007)
snapper grouper species
Prohibited the sale of snapper grouper species
harvested or possessed in the EEZ under the bag
limits and prohibited the sale of snapper-grouper
harvested or possessed under the bag limits by Amer(lggnoeSn)t 158 12/16/2009
vessels with a Federal charter vessel/headboat
permit for South Atlantic snapper-grouper
regardless of where harvested;
Required commercial and recreational fishermen
to use, as needed, dehooking devices when Amendment 16 07/29/2009
catching snapper grouper species to reduce (2009)
recreational and commercial bycatch mortality.
Required use of non-stainless-steel circle hooks Amen(g?f(?)t 17A 03/03/2011

when fishing for snapper grouper species with




hook-and-line gear with natural baits north of 28
deg. N latitude in the South Atlantic EEZ;

Reorganized FMU into 6 complexes (deepwater,
jacks, snappers, grunts, shallow-water groupers,
porgies) (see final rule for species list);
established acceptable biological catch (ABC)
control rules and established ABCs, ACLs, and
AMs for species not undergoing overfishing,
including yellowtail snapper; established

Amendment 25
(included in the

Comm ACL = 1,596,510 Ibs ww

Amendment 15

jurisdictional ABC allocation between SAFMC Comprehensive ACL 4/16/2012
and GMFC for yellowtail snapper, mutton Amendment)
snapper, and black grouper; removed some
species from South Atlantic FMU and designated (2011)
others as ecosystem component species;
specified allocations between the commercial
and, recreational sectors for species not
undergoing overfishing, including yellowtail
snapper.
Amendment 34
Modified AMs for snapper grouper species, (included in the 212212016
including yellowtail snapper Generic AMs
Amendment) (2015)
Removed black snapper, dog snapper, mahogany
A 201 22/201
snapper, and schoolmaster from the FMU mendment 35 (2015) 6/22/2016
Established SMZs to .enh.ance pro.tectlon f(.)r. Amendment 36 (2016) 2/31/2017
snapper grouper species in spawning condition
SAFMC FMP Regulatory Amendments
Description of Action FMP/Amendment Efll:‘)e;:;[éve
) o . Regulatory
Established trip limits for vermilion snapper and Amendment 9 2115/2011
gag; increased trip limit for greater amberjack
(2010)
Modified ACLs and OY for yellowtail snapper:
y pp Regulatory 9/12/2013




Rec ACL = 1,440,990 Ibs ww (2013)
Rec ACT = 1,253,661 Ibs ww

Modified the definition of the overfished

threshold (MSST) for red snapper, blueline Regulatory

tilefish, gag, black grouper, yellowtail snapper, Amendment 21 11/6/2014
vermilion snapper, red porgy, and greater (2014)

amberjack. MSST=75%SSBwmsy

Changed the commercial and recreational fishing Regulatory

year for yellowtail snapper from calendar year to Amendment 25 8/12/2016
August-July. (2016)

Modify in-season accountability measures to Regulatory TBD
reduce possibility of in-season closures Amendment 32

ORIGINAL GMFMC FMP

The Fishery Management Plan (FMP) for the reef fish fishery of the Gulf of Mexico was
implemented on November 8, 1984. This plan is for the management of reef fish resources
under the authority of the Gulf of Mexico Fishery Management Council. The plan considers
reef fish resources throughout its range from Florida through Texas. The areas which will
be regulated by the federal government under this plan is confined to the waters of the
fishery conservation zone (FCZ). The estimated area of the FCZ is 6.82 x 105 km2 (263,525
square miles) and of that 12.4% of it is estimated as part of the continental shelf that is
encompassed within the FCZ. Yellowtail snapper is one of the many species included in the
fishery management unit. The four objectives of the FMP were: (1) to rebuild the declining
reef fish stocks wherever they occur within the fishery; (2) establish a fishery reporting
system for monitoring the reef fish fishery; (3) conserve reef fish habitats and increase reef
fish habitats in appropriate areas and to provide protection for juveniles while protecting
existing new habitats; (4) to minimize conflicts between user groups of the resource and
conflicts for space.

Measures in the original FMP that would have affected the harvest of yellowtail snapper are
maximum sustainable yield (MSY and optimum yield (OY) estimates for all grouper and
snapper species in aggregate, permits and gear specifications for fish traps along with a limit
on the number of fish traps allowed per vessel, establishment of a stressed area within which
the use of fish traps, roller trawls, and powerheads for the taking of reef fish was prohibited,
and a prohibition on the use of poison or explosives for taking reef fish.



GMFMC FMP AMENDMENTS AFFECTING YELLOWTAIL SNAPPER

Description of Action FMP/Amendment Effective Date

MSY and OY estimates for all groupers and
snappers in aggregate, permits and gear
specifications for fish traps and limits on the
number of fish traps allowed per vessel,
establishment of a stressed area within which the
use of fish traps, roller trawls, and powerheads for
reef fish harvest was prohibited, explosives and
poisons for taking reef fish prohibited. Reef Fish FMP 11/08/1984

[Submitted
8/1981]

The stressed area was expanded, and a
longline/buoy gear boundary was established. The
number of fish traps allowed per vessel was
reduced from 200 to 100. Reef fish permits were
required for commercial reef fish vessels.
Commercial harvest of reef fish using trawls or
entangling nets was prohibited. Reporting
requirements established for commercial and for-
hire recreational vessels, 12” TL minimum size
limit for yellowtail snapper adopted, 10 fish
aggregate recreational bag limit for snappers
(including yellowtail snapper) implemented,
prohibited use of entangling gear for direct
harvest, reef fish vessel permit established with an
income qualification. Amendment 1 (1990) | 02/21/1990

[Submitted
8/1989]

Moratorium on new reef fish permits which was
extended at various times and was in effect
through 2005. Amendment 4 05/1992

Established a 10-year phase-out of fish traps. Amendment 14 03-04/1997

Prohibited harvest of reef fish from traps other
than permitted reef fish traps, stone crab traps, or
spiny lobster traps. Amendment 15 01/1998

Prohibited retention of reef fish exhibiting “trap Amendment 16A 01/2000
rash” on vessels with a reef fish permit that is




fishing spiny lobster or stone crab traps except for
vessels possessing a valid fish trap endorsement.

Generic amendment addressing the establishment
of the Tortugas Marine Reserves — establishes two
marine reserves and prohibits fishing for any
species and anchoring by fishing vessels inside
the two marine reserves. Amendment 19 08/19/2002

Commercial and recreational fishermen fishing
for reef fish required to use non-stainless steel
circle hooks when using natural baits, and to use
dehooking and venting tools for releasing reef
fish. Amendment 27 02/2008

Established ABCs, ACLs, and AMs for species
not undergoing overfishing, including yellowtail
snapper; established jurisdictional ABC allocation
between SAFMC and GMFMC for yellowtail Generic ACL/AM
snapper Amendment 01/2012

GMFMC FMP Regulatory Amendments

Increased the Gulf yellowtail snapper ACL from
725,000 lbs round weight to 901,125 Ibs round
weight, and removes the requirement to have
onboard and use venting tools when releasing reef | Reef Fish Framework
fish. Action 09/2013

Changed the commercial and recreational
yellowtail snapper fishing year so that it opens on
August 1 and runs through July 31, each year.
Modified the circle hook requirement so that the
use of circle hooks is not required while
commercial fishing with natural bait for yellowtail
snapper south of Cape Sable (the line extending
due west from 25°09” N. latitude off the west
coast of Monroe County, Florida, to the Gulf and | Reef Fish Framework
South Atlantic Councils’ shared boundary). Action 03/2017




ORIGINAL FWC REGULATIONS

Florida’s management of reef fish fisheries, prior to the establishment of the Marine Fisheries
Commission (MFC) in 1983, began with the implementation of size limits in 1979 (Florida Statutes in
chapter 370.11) for several groupers (red, Nassau, gag, black, and goliath). In July of 1985, the Florida
MFC implemented rules in the Florida Administrative Code (F.A.C.) to establish minimum 12” TL size
limits for red, mutton, and yellowtail snapper. Later rules sought to achieve a higher level of
conformance between state and federal (Council) regulations to reduce potential conflicts between
state and federal management. After the merger of the Florida Department of Environmental
Protection and the Florida Game and Freshwater Fish Commission by the Florida Legislature on July 1,
1999, the management functions of the MFC became part of the Florida Fish and Wildlife Conservation
Commission (FWC).

FWC REGULATIONS AFFECTING YELLOWTAIL SNAPPER

Description of Action Rule chapter Effective Date

Established 12” TL minimum size for yellowtail
snapper from state waters F.A.C. Chap. 68-14 07/1985

Established a 10 fish aggregate bag limit for
snappers (included yellowtail snapper, excluded
lane, vermilion, and yelloweye [= silk] snappers).
Stab nets (anchored, bottom gill nets) for the
harvest of reef fish prohibited. F.A.C. Chap. 68-14 12/1986

Required the appropriate federal permit to exceed
the recreational bag limit in state waters. F.A.C. Chap. 68-14 12/1992

Temporarily allowed fishermen to land reef fish in
the Florida Keys if they possessed either South
Atlantic snapper grouper permits or Gulf reef fish
permits, with subsequent extensions of these
provisions in July 1995 and January 1996. F.A.C. Chap. 68-14 10/1993

Prohibited commercial fishermen from harvesting
or possessing the recreational bag limit of reef fish
species on commercial trips. F.A.C. Chap. 68-14 07/2007

Required commercial and recreational anglers
fishing for any Gulf reef fish species to use circle
hooks, de-hooking devices, and venting tools. F.A.C. Chap. 68-14 06/2008




2.2. Emergency and Interim Rules

SAFMC:

e Increased the commercial ACL for yellowtail snapper from 1,142,589 Ibs to 1,596,510 Ibs —
Effective 11/7/2012 through 5/6/2013.

GMFMC: None

2.3. Secretarial Amendments
SAFMC: None

GMFMC: None

2.4. Control Date Notices
SAFMC:

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.

Notice of Control Date (10/14/05 70 FR 60058) - Anyone entering federal snapper grouper fishery off
S. Atlantic states after 10/14/05 was not assured of future access if limited entry program developed.

Notice of Control Date (3/8/07 72 FR 60794) - Considered measures to limit participation in the
snapper grouper for-hire sector effective 3/8/07.

Notice of Control Date (01/31/11 76 FR 5325) - Anyone entering federal snapper grouper
fishery off S. Atlantic states after 09/17/10 was not assured of future access if limited entry
program developed.

Notice of Control Date (06/15/2016 81 FR 66244) - fishermen who enter the federal for-hire
recreational sector for the Snapper Grouper fishery after June 15, 2016, will not be assured of
future access should a management regime that limits participation in the sector be prepared and
implemented.

GMFMC: None

2.5. Management Program Specifications



Table 2.5.1. General Management Information

South Atlantic

Species

Yellowtail Snapper (Ocyurus chrysurus)

Management Unit

Southeastern U.S.

Management Unit Definition

All waters within the South Atlantic Fishery Management
Council boundaries. Defined as the economic zone (EEZ),
200 miles from state boundary line.

Management Entity

South Atlantic Fishery Management Council

Management Contacts
SERO/Council

Rick DeVictor/Myra Brouwer

Stock exploitation status (as of
SEDAR 27A, 2012)

Not undergoing overfishing

Stock biomass status as of
SEDAR 27A, 2012)

Not overfished

Gulf of Mexico

Species

Yellowtail Snapper (Ocyurus chrysurus)

Management Unit

U. S. Gulf of Mexico

Management Unit Definition

All waters within the Gulf of Mexico Fishery Management
Council boundaries. Defined as the economic zone (EEZ),
200 miles from state boundary line.

Management Entity

Gulf of Mexico Fishery Management Council

Management Contacts
SERO/Council

Peter Hood/Ryan Rindone

Stock exploitation status (as of
SEDAR 27A, 2012)

Not undergoing overfishing

Stock biomass status as of
SEDAR 27A, 2012)

Not overfished




Table 2.5.2. Specific Management Criteria

South Atlantic and Gulf of Mexico*
Criteria Current (SEDAR 27A, 2012) Results from SEDAR 64
Definition Value** Definition Value
[(1-M) or 0.5,
whichever is greater
MSST (1-M)*SSBus 983.6 Mt | ,oop oy (The gstimat]ed TBD
(5.49 mp) : :
spawning stock biomass
at MSY)
MFMT Fiisy 0.24 per Fiisy TBD
year
MSY Yield at Fusy at 451 mp Yield at Fusy TBD
equilibrium
0.24 per
Fmsy F that produces MSY year F that produces MSY TBD
Spawning stock 3.072 mt Spawning stock
SSB30%sPr biomass at equilibrium (6’ 77 mp) biomass at equilibrium
when F=F30%spPr ' when F=Fmsy
Total biomass at Total biomass at
Bmsy equilibrium when equilibrium when
F=Fwmsy F=Fwmsy
oY Yield at Foy at Yield at Fov TBD
equilibrium
Egﬁ;eg (ie. F at 40% SPR 0.19 F at40% $9R TBD
Yield at FrarceT | Landings and discards,
(equilibrium) pounds and numbers
Natural mortality rate Natural mortality rate
M used to scale Age- 0.194 used to scale Age- TBD
Specific M Specific M
Current E Exploitation in terminal 0.0454 | Exploitation in terminal TBD
year (F2010) per year | year (F2017)
10,311
Terminal Biomass in terminal mt Biomass in terminal TBD
Biomass: year (SSB2010) (22,732 | year (SSB2017)
| mp)
Exploitation
Status (F) Eoo10/Ensy 0.189 Fao17/Fmsy TBD
Biomass Status: | SSB201o/MSST 4.144 | SSB2017/MSST TBD
(SSB) SSB2010/SSB30%spr 3.357 SSB2017/SSB30%spr TBD
Generation Time
TresuiLp (if
appropriate)




Table 2.5.3. Stock Rebuilding Information

The yellowtail snapper is not under a rebuilding plan.

Table 2.5.4. Stock projection information.

First Year of Management 2021

Interim basis Recent SEDAR assessments have asked for
ACL, if ACL is met

Average exploitation, if ACL is not met

Projection Outputs

Landings Pounds and numbers
Discards Pounds and numbers
Exploitation F & Probability F>MFMT
Biomass (total or SSB, as B & Probability B>MSST
appropriate)

(and Prob. B>Bwsy if under rebuilding plan)

Recruits Number

Table 2.5.5. Base Run Projections Specifications. Long Term and Equilibrium conditions.

Criteria Definition If overfished If overfishing Neither
overfished nor
overfishing

Projection Span | Years TREBUILD 10 10

FCURRENT X X X

Fmsy X X X
Projection 75% Frisy X X X
Values

FreBUILD X

F=0 X

NOTE: Exploitation rates for projections may be based upon point estimates from the base run (current process) or
upon the median of such values from the MCBs evaluation of uncertainty. The critical point is that the projections
be based on the same criteria as the management specifications.



Table 2.5.6. P-star projections. Short term specifications for OFL and ABC
recommendations. Additional P-star projections may be requested by the SSC once the
ABC control rule is applied.

Basis Value Years to project P* applies to
px 50% Interim + 5 Probability of
overfishing
. Probability of
* 0,
P 40% Interim + 5 overfishing
Exploitation Fmsy Interim + 5 NA
Exploitation 75% Fmsy Interim + 5 NA

Table 2.5.7. South Atlantic Quota Calculation Details (Values are in Ibs. whole weight)

Commercial Recreational -Igat?ghALni?#ﬁl
Current ACL Value 1,596,510 1,440,990 3,037,500
Next Scheduled Quota Change
Annual or averaged quota? Annual Annual
If averaged, number of years to
average
e o No No

How is the quota calculated - conditioned upon exploitation or average landings?

The ACL is set equal to the ABC, which comes directly from the assessment projections. The
yellowtail snapper total ACL is allocated 52.56% and 47.44% to the commercial and recreational
sectors, respectively. Sector allocation = (0.5 * catch history) + (0.5 * current trend), where
catch history = average landings 1986-2008 and the current trend = average landings 2006-2008.

Does the quota include bycatch/discard estimates? If so, what is the source of the
bycatch/discard values? What are the bycatch/discard allowances?

The quota does not explicitly include estimates of discards in it. However, the projections
assume a certain number of dead discards will occur when the quota is met and that the total F

associated with both the landings and discards will not result in overfishing.




Are there additional details of which the analysts should be aware to properly determine quotas
for this stock?

The yellowtail snapper ABC is apportioned 75% to the South Atlantic and 25% to the Gulf of
Mexico Fishery Management Council jurisdictions. The stock is managed separately in each
region.

Table 2.5.8. Gulf of Mexico Quota Calculation Details (VValues are in Ibs. whole weight)

Total Annual
Catch Limit
Current ACL Value 901,125
Next Scheduled Quota Change -
Annual or averaged quota? Annual
If averaged, number of years to -
average
Does the quota account for No
bycatch/discard?

How is the quota calculated - conditioned upon exploitation or average landings?
Conditioned on exploitation.

Does the quota include bycatch/discard estimates? If so, what is the source of the
bycatch/discard values? What are the bycatch/discard allowances?

No.



2.6. Management and Regulatory Timeline

Table 2.6.1. Pertinent Federal Management Regulations — South Atlantic Region
e

*Trip limits do not apply during closures (if season is closed, then trip limit is 0).

First Effective End Fishery Bag Limit Per Bag Limit Region Amendment Number
Yrin Date Date Person/Day Affected or Rule Type
Effect Boat/Day
1983 8/31/83 Ongoing Comm None None South Atlantic ~ Snapper Grouper FMP
1983 8/31/83 12/31/91 Rec None None South Atlantic ~ Snapper Grouper FMP
1992 1/1/92 Ongoing Rec Aggreate bag limit South Atlantic  Amendment 4
of 10 snappers
(including
yellowtail snapper,
and excluding lane,
vermilion, and
allowing no more
than 2 red
snappers)

*Size limits do not apply during closures

First Yr  Effective End Fishery Size Length  Region FR Amendment Number

In Effect Date Date Limit Type Affected Reference or Rule Type

1983 8/31/98 12/31/91  Commercial 12 inches TL South Sanpper Grouper FMP
Atlantic

1983 8/31/98 12/31/91  Rec 12 inches TL South Sanpper Grouper FMP
Atlantic

1992 1/1/92 Ongoing  Commercial 12 inches TL South 56 FR 56016  Amendment 4
Atlantic

1992 1/1/92 Ongoing  Rec 12 inches TL South 56 FR 56016  Amendment 4

Atlantic




*Area specific regulations are documented under spatial restrictions

First Effective End Fishery Closure First Last Day Region FR Amendment
Yr In Date Date Type Day Closed  Affected Reference Number or
Effect Closed Rule Type
2015 10/31/15  12/31/15  Commercial ACL 10/31/15  12/31/15  SA 80 FR 65970  Temporary
Rule
2017 6/3/17 8/1/17 Commercial ACL 6/3/17 7/31/17 SA 82 FR 25205  Temporary
Rule
2018 6/5/18 8/1/18 Commercial ACL 6/5/18 7/31/18 SA 83 FR 24944  Temporary
Rule

ictions (Spatial

There are no spatial restrictions for yellowtail snapper in the South Atlantic.



ictions*

*Area specific gear regulations are documented under Spatial Restrictions

Gear Type

Poison

Explosives

Fish traps

Hand-held hook and
line and spearfishing

Trawl

Fish traps

First Yr
In Effect

1983

1983

1983

1987

1989

1992

Effective
Date

8/31/83

8/31/83

8/31/83

3/27/87

1/12/89

1/1/92

End
Date

ongoing

ongoing

12/31/91

ongoing

ongoing

ongoing

Gear/Harvesting Restrictions

Prohibited

Prohibited

Prohibited shoreward of the 100 ft
contour, south of Fowey Rocks Light
(Miami). Restriction on pulling traps

from one hour before sunset to one hour
before sunrise south of Cape Canaveral.
Gear specs (degradaable panel,
degradable door fasteners, mesh size).

Only gear allowed in Special
Management Zones

Prohibited south of Cape Hatteras, NC
and north of Cape Canaveral, FL

Prohibited fish traps (except black sea
bass pots) north of Cape Canaveral, FL

Region
Affected

South Atlantic
EEZ

South Atlantic
EEZ

South Atlantic
EEZ

SMZs within
the South
Atlantic EEZ

specified area
within the
South Atlantic
EEZ

specified area
within the
South Atlantic
EEZ

FR
Reference

48 FR 39463

48 FR 39463

48 FR 39463

52 FR 9864

54 FR 1720

56 FR 56016

Amendment Number
or Rule Type

SG FMP

SG FMP

SG FMP

Regulatory
Amendment 1

Amendment 1

Amendment 4



Entanglement nets

Longline

Powerheads and
bangsticks

Allowable gear

Non-stainless steel
circle hooks

1992

1992

1992

1995

2011

1/1/92

1/1/92

1/1/92

1/23/95

3/3/11

ongoing

ongoing

ongoing

ongoing

ongoing

Prohibited

Prohibited inside of 50 fathoms

Prohibited in SMZs off South Carolina

Specified allowable gear in the SG
fishery

Required to fish for SG species with
natural baits north of 28 egrees N Lat.

South Atlantic
EEZ

specified area
within the
South Atlantic
EEZ

specific areas
off SC

South Atlantic
EEZ

specified area
within the
South Atlantic
EEZ

56 FR 56016

56 FR 56016

56 FR 56016

59 FR 66270

75 FR 76874

Amendment 4

Amendment 4

Amendment 4

Amendment 7

Amendment 17A




o onal

First Yr Effective End Quota or ACL Region FR Amendment Number
In Effect Date Date Affected Reference or Rule Type
Comp ACL Amendment

2012 4/16/12 9/11/13 1,031,286 Ibsww  South Atlantic 77 FR 15916 (SG Am 25)

2013 9/12/13 current 1,440,990 Ibsww  South Atlantic 78 FR 49183  Regulatory Amendment 15

: . _C ial
First Yr In Effective End Quota or ACL Species Region FR Amendment Number or
Effect Date Date Complex Affected Reference Rule Type
2012 416/12  11/6/12 1,142,589 lbsww ~ SG  South Altantic 77 FR 15916 é%m’zrﬁg;Ame“dmem

2012/2013  11/7/12 5/5/13 1,596,510 lbs ww SG South Altantic 77 FR 66744  Temporary Rule

Temporary Rule

2013 5/6/13 11/28/13 1,596,510 Ibs ww SG South Altantic 78 FR 25213 .
Extension

Regulatory Amendment

2013 9/12/13 Ongoing 1,596,510 lbs ww SG South Altantic 78 FR 49183 15




Table 2.6.2. Pertinent Federal Management Regulations — Gulf of Mexico Region
S

*Trip limits do not apply during closures (if season is closed, then trip limit is 0).

First Effective End Fishery  Bag Limit Bag Limit Region Amendment
Yrin Date Date Per Per Affected Number
Effect Person/Day Boat/Day or Rule Type
1984 11/8/84  Present Comm - - Gulf of Mexico  Original Reef Fish
FMP
1984 11/8/84  2/20/90 Rec - - Gulf of Mexico  Original Reef Fish
FMP
1990 2/21/90  Present Rec 10 fish - Gulf of Mexico  Reef Fish

Amendment 1

ictions (Size Limits*

*Size limits do not apply during closures

First  Effective End Fishery Size Length Region Affected Amendment Number

Yrin Date Date Limit  Type or Rule Type
Effect
1990 2/21/90 Present Comm 12" TL Gulf of Mexico Reef Fish Amendment 1

and South Atlantic

1990 2/21/90 Present Rec 12" TL Gulf of Mexico Reef Fish Amendment 1
and South Atlantic

ictions (Fist | x

There were no fishery closures for yellowtail snapper in the Gulf of Mexico.



ictions (Spatial

Area First Yr  Last Yr In Effective Date End Date Fishery First Day Last Day Closed Restriction in FR FR Amendment Number
In Effect Closed Area Reference Section or Rule Type
Effect
Prohibited
1984 Ongoing 11/8/84 Ongoing Both Year round lf’;’rwg;::ads 49FR39548 6417  Original Reef Fish FMP
Gulf of Mexico FMP
Stressed Areas
Prohibited
1984 Ongoing 11/8/84 Ongoing Both Year round pots and traps 49 FR 39548 641.7 Original Reef Fish FMP
for Reef FMP
Allow only
hook-and line
Alabama gear with
Special three or less
p 1994 Ongoing 2/7/94 Ongoing Both Year round hooks per 59 FR 966 641.23 Reef Fish Amendment 5
Management .
line and
Zones .
spearfishing
gear for fish
in Reef FMP
EEZ, inside 50 Prohibited
fathoms west of 1990 Ongoing 2/21/90 Ongoing Both Year round longline and 55 FR 2078 641.7 Reef Fish Amendment 1
Cape San Blas, buoy gear for
FL Reef FMP
EEZ, inside 20 Prohibited
fathoms east of 1990 Ongoing 2/21/90 Ongoing Both Year round longline and 55 FR 2078 NA Reef Fish Amendment 1
Cape San Blas, buoy gear for
FL Reef FMP
EEZ, inside 50 Prohibited
fath t bott
oL loms eas 2009 2009 5/18/09 10/15/09 Both 18-May 28-Oct orom 74FR20229  622.34  Emergency Rule
of Cape San longline for
Blas, FL Reef FMP
EEZ, inside 35 2009 2010 10/16/09 5/25/10 Both Year round Prohibited 74 FR 53889 223206  Sea Turtle ESA Rule

fathoms east of bottom



Cape San Blas,
FL

2010

2010

Ongoing

Ongoing

5/26/10

5/26/10

Ongoing

Ongoing

Rec

Com

Year round

1-Jun

31-Aug

longline for
Reef FMP

Prohibited
bottom
longline for
Reef FMP

Prohibited
bottom
longline for
Reef FMP

75 FR 21512

75 FR 21512

Madison-
Swanson

2000

2004

2004

2004

Ongoing

Ongoing

6/19/00

6/3/04

6/3/04

6/2/04

Ongoing

Ongoing

Both

Both

Both

Year round

1-May

1-Nov

31-Oct

30-Apr

Fishing
prohibited
except HMS!

Fishing
prohibited
except surface
trolling

Fishing
prohibited
except HMS!

65 FR 31827

70 FR 24532
74 FR 17603

70 FR 24532
74 FR 17603

Steamboat
Lumps

2000

2004

2004

2004

Ongoing

Ongoing

6/19/00

6/3/04

6/3/04

6/2/04

Ongoing

Ongoing

Both

Both

Both

Year round

1-May

1-Nov

31-Oct

30-Apr

Fishing
prohibited
except HMS!

Fishing
prohibited
except surface
trolling

Fishing
prohibited
except HMS!

65 FR 31827

70 FR 24532
74 FR 17603

70 FR 24532
74 FR 17603

The Edges

2010

Ongoing

7/24/09

Ongoing

Both

1-Jan

30-Apr

Fishing
prohibited

74 FR 30001

622.34 Reef Fish Amendment 31

622.34 Reef Fish Amendment 31

622.34  Reef Fish Regulatory Amendment

622.34 Reef Fish Amendment 21
NA Reef Fish Amendment 30B

622.34 Reef Fish Amendment 21
NA Reef Fish Amendment 30B

622.34 Reef Fish Regulatory Amendment

622.34 Reef Fish Amendment 21
NA Reef Fish Amendment 30B

622.34 Reef Fish Amendment 21
NA Reef Fish Amendment 30B

622.34 Reef Fish Amendment 30B Suppleme



Fishing for

20 Fath
B?eait om 2014 Ongoing 7/5/13 Ongoing Rec 1-Feb 31-Mar SWG 78 FR 33259
prohibited?
Fishing with
. . bott 56 FR 63634
Flower Garden 1992 Ongoing 1/17/92 Ongoing Both Year round gZar(;m 70 FR 76216
prohibited?
. Fishing
Riley's Hump 1994 2002 2/7/94 8/18/02 Both 1-May 30-Jun o 59 FR 966
prohibited
Tortugas . . o . 67 FR 47467
Reserves 2002 Ongoing 8/19/02 Ongoing Both Year round Fishing prohibited 70 FR 76216
Fishing with
Pulley Ridge 2006 Ongoing 1/23/06 Ongoing Both Year round bottom gears 70 FR 76216
prohibited?
Fishing with
McGrail Bank 2006 Ongoing 1/23/06 Ongoing Both Year round bottom gears 70 FR 76216
prohibited?
Fishing with
Stetson Bank 2006 Ongoing 1/23/06 Ongoing Both Year round bottom gears 70 FR 76216

prohibited?

'HMS: highly migratory species (tuna species, marlin, oceanic sharks, sailfishes, and swordfish)

2SWG: shallow-water grouper (black, gag, red, red hind, rock hind, scamp, yellowfin, and yellowmouth)

3Bottom gears: Bottom longline, bottom trawl, buoy gear, pot, or trap

622.34

934
622.34

641.23

635.71
622.34

622.34

622.34

622.34

Reef Fish Framework Action

Sanctuary Designation
Essential Fish Habitat Amendment 3

Reef Fish Amendment 5

Tortugas Amendment
Essential Fish Habitat Amendment 3

Essential Fish Habitat Amendment 3

Essential Fish Habitat Amendment 3

Essential Fish Habitat Amendment 3



ictions*

*Area specific gear regulations are documented under Spatial Restrictions

Gear Type First Yr In Last Yr Effective End Gear/Harvesting Region Affected FR FR Amendment Number
Effect In Effect Date Date Restrictions Reference Section or Rule Type
Poison 1984 Ongoing  11/8/84  Ongoing Elr\jg'b'ted for Reef culf CI’EfE'\;eX'CO 49 FR 39548 641.24 Original Reef Fish FMP
Explosives 1984 Ongoing  11/8/84  Ongoing E:\;’g'b'ted for Reef Gulf ‘gE“;eX'CO 49 FR 39548 641.24 Original Reef Fish FMP
1984 1994 1123084 2/ja  Cotablished fish trap Gulfof Mexico 1o rr 39548 641.4  Original Reef Fish FMP
permit EEZ
Set max number of Gulf of Mexico
1984 1990 11/23/84 2/20/90 traps fish by a vessel at EEZ 49 FR 39548 641.25  Original Reef Fish FMP
200
Set max number of . .
1990 1994 221/90  2/6/94  tapsfishbyavesselat ~ Cul OfMeXICO oo pon7g  parpp  REefFish Amendment
EEZ 1
100
Moratorium on Gulf of Mexico Reef Fish Amendment
1994 1997 2/7/94 2/7/97 additional commercial 59 FR 966 641.4
Pots and . EEZ 5
trap permits
Traps
1997 2007 3/25/97 217107 Phqse out of fish traps Gulf of Mexico 62 FR 13983 622.4 Reef Fish Amendment
begins EEZ 14
Prohibited harvest of
reef fish from traps
1997 2007 1po/88 2707 Oherthan GulfofMexico ¢, rre7714 G239 ol Fish Amendment
permited reef fish, EEZ 15
stone crab, or spiny
lobster traps.
2007 Ongoing  2/8/07  Ongoing Traps prohibited GulfofMexico ¢, rr13083 2231  oef Fish Amendment

EEZ

14




Moratorium on

Reef Fish Amendment

) . Gulf of Mexico 59 FR 11914 641.4 4
1992 1995 5/8/92 12/31/95 commercial permits for EEZ 59 FR 39301 6414 Reef Fish Amendment
Reef FMP 9
Finfish must have head
and fins intact through
landing,
can be eviscerated . .
. . ] ' Gulf of M Reef Fish Al d t
1994 Ongoing 2/7/94 Ongoing  gilled, and scaled but u ?EEZeXICO 59 FR 966 641.21 5ee ISh Amendmen
All must
otherwise be whole
(HMS and bait
exceptions)
Moratorium on . Interim Rule
. . Gulf of Mexico 61 FR 34930 622.4 .
1996 2005 7/1/96 12/31/05 commerc@ permits for EEZ 65 FR 41016 622.4 Reef Fish Amendment
Gulf reef fish 17
. . Use of Gulf reef fish as Gulf of Mexico Reef Fish Amendment
2006 Ongoing 9/8/06 Ongoing bait prohibited EEZ 71 FR 45428 622.31 18A
Ongoing
for Rec  Requires non-stainless ) .
2008 Ongoing  6/1/08 only: steel circle hooks and GulfofMexico 2/ e 5117 30041 el Fish Amendment
. ) EEZ 27
See dehooking devices
Next
Use of circle hooks is
not required while
commercial fishing with
Vertical Line natural t.)alt for
yellowtail snapper
. south of Cape Sable
Ongoing: (the line extending due Gulf of Mexico Reef Fish Framework
2017 Ongoing 3/13/17 C;):Iwym west from 25°09° N. EEZ link 622 Action

latitude off the west
coast of Monroe
County, Florida, to the
Gulf and South Atlantic
Councils’ shared
boundary


https://sero.nmfs.noaa.gov/sustainable_fisheries/gulf_fisheries/reef_fish/2016/yellowtail_snapper_framework/documents/pdfs/gulf_reef_ytsnapper_fr.pdf

Gulf of Mexico ~ 74FR5117 32241  Reef Fish Amendment

2008 2013 6/1/08 9/3/13 Requires venting tools EEZ 78 ER 46820 NA 27 .
Framework Action
Limited to 1,000 hooks
Bottom . . of which no more than Gulf of Mexico Reef Fish Amendment
2010 Ongoin 5/26/10 Ongoin 75 FR 21512 622.34
Longline going 26/ going 750 hooks are rigged EEZ 31

for fishing or fished

1Except when, purchased from a fish processor, filleted carcasses may be used as bait crab and lobster traps.



If of Mexi :

First Yr

Effective

End

Amendment Number

Stock ACL Stock ACT* Region Affected

In Effect Date Date g or Rule Type

2012 1/30/12 9/2/13 725,000 Ibs ww 645’\,(\),3\? Ibs Gulf of Mexico Generic ACL/AM Amendment
2013 9/3/13 12/31/13 901,125 Ibs ww Gulf of Mexico Reef Fish Framework Action
2014 9/3/13 12/31/14 901,125 Ibs ww Gulf of Mexico Reef Fish Framework Action
2015 9/3/13 12/31/15 901,125 Ibs ww Gulf of Mexico Reef Fish Framework Action
2016 9/3/13 12/31/16 901,125 lbs ww Gulf of Mexico Reef Fish Framework Action
2017 9/3/13 12/31/17 901,125 Ibs ww Gulf of Mexico Reef Fish Framework Action
2018 9/3/13 12/31/18 901,125 Ibs ww Gulf of Mexico Reef Fish Framework Action

*Stock ACL removed in 2013

2.7. Closures Due to Meeting Commercial Quota or Commercial/Recreational ACL

South Atlantic:

Commercial: October 31, 2015; June 3, 2017; June 5, 2018

Recreational: None

Gulf of Mexico:

Commercial: None

Recreational: None
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Table 7. State Regulatory History

Florida
Minimum
size (TL,  Aggregate

Year inches) bag limit
I
1983 | - -
1984 | - -
1985 2 -
1986 12 10
1987 12 10
1988 12 10
1989 12 10
1990 12 10
1991 12 10
1992 12 10
1993 12 10
1994 12 10
1995 12 10
1996 12 10
1997 12 10
1998 12 10
1999 12 10
2000 12 10
2001 12 10
2002 12 10
2003 12 10
2004 12 10
2005 12 10
2006 12 10
2007 12 10
2008 12 10
2009 12 10
2010 12 10

3 ASSESSMENT HISTORY AND REVIEW

Southeastern Yellowtail Snapper

Prior to the first SEDAR for Southeastern U.S. Yellowtail Snapper (SEDAR 3 2003), Huntsman
et al. (1992) reviewed catches of Yellowtail Snapper and performed catch curve and yield-per-

recruit analyses to examine stock status using data through 1990. Huntsman et al. (1992)

estimated that the first fully recruited age to the fishery was age-3 fish that the fishing mortality

rate in 1988 was 0.28 yr-1 and in 1990 was 0.48 yr-1, and the spawning stock-per-recruit ratio to

fishing mortality in 1988 was 0.38 yr-1 and in 1990 was 0.19 yr-1.
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In SEDAR 3 (Muller et al. 2003), an age-structured assessment model (Integrated Catch-at-Age,
ICA) was used to estimate stock status through 2001. ICA was a hybrid model (i.e., a
combination of separable and classical virtual population analysis) which used a backward
projection instead of the more familiar forward projection method; thus, ICA solved for the
population numbers in the most recent year and the number of the fish in the oldest age bin
which together with the selectivity and annual fishing mortality rates allowed the calculation of
the numbers of fish by age and year and the corresponding predicted catch-at-age. Muller et al.
(2003) estimated that the age-6 fishing mortality rate in 2001 was 0.21 yr-1 and SSB in 2001 was
5,198 metric tons, that SSB2001/SSBwmsst was 1.06 (not overfished) and F2o01/Fmemt was 0.65 (not
overfishing). Model estimates for age-6 fishing mortality rates during 1988 and 1990 were 0.24
yr-1 and 0.28 yr-1, respectively (Muller et al. 2003).

The second SEDAR assessment for Southeastern U.S. Yellowtail Snapper (SEDAR 27A, O’Hop
et al. 2012) was completed in 2012 and applied a forward-projecting, statistical catch-at-age
model (ASAP2) to data from 1981 — 2010. This type of model required catch-at-age and mean
weight-at-age matrices, as well as age-based selectivities. O’Hop et al. (2012) estimated that the
age-5 fishing mortality rate in 2010 was 0.05 yr-1 and SSB in 2010 was 10,311 metric tons, that
SSB2010/SSBwmssT was 3.36 (not overfished) and Faoio/FMemT was 0.15 (not overfishing). Model
estimates for age-5 fishing mortality rates during 1988, 1990, and 2001 were 0.10 yr-1, 0.11 yr-1,
0.06 yr-1respectively (O’Hop et al. 2012).

Huntsman. O.R, Potts, J.C., Mays, R., Dixon, R.L., Willis. P., Burton, M.L., Harvey, B.W., 1992. A
stock assessment of the snapper-grouper complex in the US South Atlantic based on fish
caught in 1990. Report Submitted to the South Atlantic Fishery Management Council,
Charleston, SC. This report may be obtained from Michael L. Burton, NOANNOS/CCFHR.
Beaufort, NC.

Muller, R. G., M. D. Murphy, J. deSilva, L. R. Barbieri. 2003. A stock assessment report of
yellowtail snapper, Ocyurus chrysurus, in the southeast United States. SEDAR 3 Assessment
Reportl South Atlantic Flshery Management Council. Charleston SC. 330p

O’Hop, J., M.D. Murphy, and D. Chagaris. 2012. The 2012 stock assessment report for yellowtail
snapper in the South Atlantic and Gulf of Mexico. South East Data, Assessment, and Review.
SEDAR. 27A. Technical Report, Florida Fish and Wildlife Conservation Commission. St.
Petersburg, FL. 341p.
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4 REGIONAL MAPS

\

Legend

——— 500 meter contour
— 1000 meter contour
——— US EEZ

Council Boundaries

| caribbean
Gulf of Mexico
South Atlantic

Figure 4.1 Southeast Region including Council and EEZ Boundaries.

5 SEDAR ABBREVIATIONS

ABC Acceptable Biological Catch

ACCSP Atlantic Coastal Cooperative Statistics Program

ADMB AD Model Builder software program

ALS Accumulated Landings System; SEFSC fisheries data collection program
AMRD Alabama Marine Resources Division

ASMFC Atlantic States Marine Fisheries Commission

B stock biomass level

BAM Beaufort Assessment Model

BMSY value of B capable of producing MSY on a continuing basis

SEDAR 64 SAR SECTION | 34 Introduction



February 2020

CFMC

CIE

CPUE

EEZ

F

FMSY
FOY
FXX% SPR

FMAX

FO

FL FWCC
FWRI

GA DNR
GLM
GMFMC
GSMFC
GULF FIN
HMS
LDWF

M
MARMAP
MDMR
MFMT

MRFSS
MRIP
MSST

MSY

Southeastern Yellowtail Snapper

Caribbean Fishery Management Council

Center for Independent Experts

catch per unit of effort

exclusive economic zone

fishing mortality (instantaneous)

fishing mortality to produce MSY under equilibrium conditions
fishing mortality rate to produce Optimum Yield under equilibrium

fishing mortality rate that will result in retaining XX% of the maximum spawning
production under equilibrium conditions

fishing mortality that maximizes the average weight yield per fish recruited to the
fishery

a fishing mortality close to, but slightly less than, Fmax
Florida Fish and Wildlife Conservation Commission
(State of) Florida Fish and Wildlife Research Institute
Georgia Department of Natural Resources

general linear model

Gulf of Mexico Fishery Management Council

Gulf States Marine Fisheries Commission

GSMFC Fisheries Information Network

Highly Migratory Species

Louisiana Department of Wildlife and Fisheries

natural mortality (instantaneous)

Marine Resources Monitoring, Assessment, and Prediction
Mississippi Department of Marine Resources

maximum fishing mortality threshold, a value of F above which overfishing is
deemed to be occurring

Marine Recreational Fisheries Statistics Survey
Marine Recreational Information Program

minimum stock size threshold, a value of B below which the stock is deemed to
be overfished

maximum sustainable yield
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NC DMF North Carolina Division of Marine Fisheries

NMFS National Marine Fisheries Service

NOAA National Oceanographic and Atmospheric Administration
oy optimum yield

SAFMC South Atlantic Fishery Management Council

SAS Statistical Analysis Software, SAS Corporation

SC DNR South Carolina Department of Natural Resources

SEAMAP Southeast Area Monitoring and Assessment Program

SEDAR Southeast Data, Assessment and Review

SEFIS Southeast Fishery-Independent Survey

SEFSC Fisheries Southeast Fisheries Science Center, National Marine Fisheries Service

SERO Fisheries Southeast Regional Office, National Marine Fisheries Service

SPR spawning potential ratio, stock biomass relative to an unfished state of the stock

SSB Spawning Stock Biomass

SS Stock Synthesis

SSC Science and Statistics Committee

TIP Trip Incident Program; biological data collection program of the SEFSC and
Southeast States.

TPWD Texas Parks and Wildlife Department

Z total mortality, the sum of M and F
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1 INTRODUCTION
1.1 WORKSHOP TIME AND PLACE
The SEDAR 64 Data Workshop was held June 25-27, 2019 in Saint Petersburg, Florida.

1.2 TERMS OF REFERNCE

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

2. Review, discuss, and tabulate available life history information.

Evaluate age, growth, natural mortality, and reproductive characteristics

Provide appropriate models to describe population growth, maturation, and fecundity
by age, sex, and/or length by appropriate strata as feasible.

Evaluate the adequacy of available life history information for conducting stock
assessments and recommend life history information for use in population modeling.

Evaluate and discuss the sources of uncertainty and error, and data limitations (such as
temporal and spatial coverage) for each data source. Provide estimates or ranges of
uncertainty for all life history information.

3. Recommend discard mortality rates.

Review available research and published literature

Consider research directed at yellowtail snapper as well as similar species from the
southeastern United States and other areas

Provide estimates of discard mortality rate by fishery, gear type, depth, and other
feasible or appropriate strata.

Include thorough rationale for recommended discard mortality rates

Provide justification for any recommendations that deviate from the range of discard
mortality provided in the last benchmark or other prior assessment

Provide estimates of uncertainty around recommended discard mortality rates

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

Consider and discuss all available and relevant fishery-dependent and -independent
data sources

Consider species identification issues between yellowtail snapper and other species,
and correct for these instances as appropriate

Document all programs evaluated; address program objectives, methods, coverage,
sampling intensity, and other relevant characteristics

Provide maps of fishery and survey coverage

Develop fishery and survey CPUE indices by appropriate strata (e.g., age, size, area,
and fishery) and include measures of precision and accuracy

Discuss the degree to which available indices adequately represent fishery and
population conditions
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Recommend which data sources adequately and reliably represent population
abundance for use in assessment modeling

Provide appropriate measures of uncertainty for the abundance indices to be used in

stock assessment models

Rank the available indices with regard to their reliability and suitability for use in
assessment modeling

Provide commercial catch statistics, including both landings and discards in both pounds
and number.

Evaluate and discuss the adequacy of available data for accurately characterizing
harvest and discard by fishery sector or gear

Provide length and age distributions for both landings and discards if feasible
Provide maps of fishery effort and harvest and fishery sector or gear

Provide estimates of uncertainty around each set of landings and discard estimates

Provide recreational catch statistics, including both landings and discards in both pounds
and number.

Evaluate and discuss the adequacy of available data for accurately characterizing
harvest and discard by species and fishery sector or gear

Provide length and age distributions for both landings and discards if feasible
Provide maps of fishery effort and harvest and fishery sector or gear

Provide estimates of uncertainty around each set of landings and discard estimates

Identify and describe ecosystem, climate, species interactions, habitat considerations,
and/or episodic events that would be reasonably expected to affect population dynamics.

Incorporate socioeconomic information into considerations of environmental events that
affect stock status and related fishing effort and catch levels as practicable.

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

10. Review, evaluate, and report on the status and progress of all research recommendations
listed in the last assessment, peer review reports, and SSC report concerning this stock.

11. Prepare the Data Workshop report providing complete documentation of workshop actions
and decisions in accordance with project schedule deadlines (Section II of the SEDAR
assessment report)

1.3 LIST OF PARTICIPANTS
Workshop Panel

Shanae Allen, Co-Lead Analyst............cccvveiiiieiieiece e FWRI, St. Petersburg

Chris Swanson, Co-Lead ANalyst.........ccocoeiiiriinienieneee e FWRI, St. Petersburg

AlSJandrO ACOSTA ....uveeeeiieeiiie ettt ettt es FL FWC, Marathon

DUStin Addis ...cvveeeieiieeiie e FL FWC, St. Petersburg
7
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Brittany Barbara.............cccceeiiiiiiiiieiic e FL FWC, St. Petersburg
LUizZ Barbierl .occeveeeiiieciiecee et FL FWC, St. Petersburg
MiKe BIITeN ... Fisherman, Hernando Beach, FL
Chris Bradshaw ...........ccoiiiiiiiiiiecee e FWRI, St. Petersburg
StEVE BIOWN ..ottt e et s FWRI, Cedar Key
Jessica Carroll .....ccceviieiee e FL FWC, St. Petersburg
Bridget Cernel........cccooeiiiiiiiiieiecee et FL FWC, St. Petersburg
Kerry FIAherty-Walia ... FWRI St. Pete
Rachel Germeroth ............oooviieiiiiiiiieeeceeee e FL FWC, St. Petersburg
Jennifer Herbig.. ..o FWC Marathon
LAZ HETALOT ...ttt FWRI, St. Petersburg
Manny Herrera.......cccoeeeveeeiiiecciieceiie e Commercial Fisherman, Key West, FL
Walter INGIam .....co.eevuiiiiiiiiiiiece e NMEFS, Pascagoula
DOMINQUE LAZAIE.......cuiiiiiieiieieeee e FWC St. Pete
Charlotte Marin.........cccuveeeiiieeiiee et e e e e eaaee e FL FWC, St. Petersburg
VIVIAN IMBELET ...t NMFS Miami
RODbErt MUILET ....c.cviiiiiiiieiiece e FL FWC, St. Petersburg
Joseph Munyanderaro ...........cceccveeerieeeriieeiiie e FWRI, St. Petersburg
KEeVIN MCCANY ......ooiiiieece et NMFS Miami
JAMES NANCE.....ovviiiiiiiiiiiiiieeiiieeeee e eaaaaaananes GMFMC SSC, Galveston, TX
Jeff RENChEN.......ovvvviiiiiiiii e FL FWC-DMFM, Tallahassee
Kristen RYNEISON ......ocevvviiiiiiicieeecie e FWRI, St. Petersburg
BEVEIY SAUIS ...t FWC St. Pete
Eric Schmidt.......cccoooiiiiiiiiciiee e Industry Rep, Ft. Myers, FL
SteVEN SCYPRETS ....oiieeiieeiie et GMFMC SSC, Medford, MA
GEOrge SEADEITY ..ooovviiiieiiieiie ettt SAFMC SSC, Savannah, GA
CI SWEEMAN.......cooiiiiiiiiiii FL FWC, Marathon
JIM TOIAN Lo GMFMC SSC/TPWD
Kyle WIHAmS ......ooeiiiiiiiiiecice e FL FWC, St. Petersburg
BEtN WIBOE ... s NMFS Miami
Attendees
Martha GUYES.......ccouviieieeiesieese e FL FWC, GMFMC Rep, Tallahassee
MiICh@El LarKin .......ccvvveiiiieicsesee e NMFS SERO St. Pete
Jessica McCawley .......oceeieviiiicniineniiiicccceceen FL FWC, SAFMC Rep, Tallahassee
Staff
JUIIE INBET ..ottt SEDAR
IMIKE EITIZO ..eeuviieiiieiieeiteiie ettt ettt ettt site et esaa e et e e snseenseessseenseesnsaens SAFMC
Lisa HOIIENS@ad. .....c..eoiiiiiiiiiiiee e GMFMC
Natasha MENAEZ.........ooeuiiiiiiieeiee ettt ettt e s ra e e abeeeaaeeenaee s GMFMC
RYAN RINAONE. ...ttt ne e nne s GMFMC
Camilla ShIr€man...........coociiiiiiiiiiiie e e e e e e e e sebeeeaeeeenes GMFMC
Additional Participants via Webinar
SANNA ALKINSON ...ttt NMFS Miami
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Erika Burgess
Ben Duffin
Jim Eliason
Adam Pollack
Marcel Reichert
Allison Shideler

SE US Yellowtail Snapper

SCDNR

1.4 LIST OF DATA WORKSHOP WORKING PAPERS & REFERNCE DOCUMENTS

Document # Title Authors Date
Submitted
Documents Prepared for the Data Workshop
SEDAR64-DW-01 | SEAMAP Reef Fish Video Matthew D. 20 Dec 2018
Survey: Relative Indices of Campbell, Kevin
Abundance of Yellowtail Snapper | R. Rademacher,
Michael Hendon,
Paul Felts, Brandi
Noble, Ryan

Caillouet, Joseph
Salisbury, and

John Moser
SEDAR64-DW-02 | A model-based index of Yellowtail | Christopher E. 1 March 2019
Snapper, Ocyurus chrysurus, in the | Swanson
Dry Tortugas using Reef Fish
Visual Census data from 1999-
2016
SEDAR64-DW-03 | Juvenile Yellowtail Snapper, Christopher E. 1 March 2019
Ocyurus chrysurus, collected from | Swanson, Kerry
short-term fisheries-independent Flaherty-Walia,
surveys in Florida Bay and the and Alejandro
Florida Keys from 1994 — 2003 Acosta
SEDAR64-DW-04 | A model-based index of Yellowtail | Christopher E. 1 March 2019

Snapper, Ocyurus chrysurus, for
the Florida Reef Tract from Card
Sound through the Florida Keys
using Reef Fish Visual Census
data from 1997-2016

Swanson and
Robert G. Muller

SEDAR64-DW-05

Fisheries-independent data for
Yellowtail Snapper (Ocyurus
chrysurus) from reef-fish visual
surveys in the Florida Keys and
Dry Tortugas, 1999-2016

Jennifer Herbig,
Jeffrey Renchen,
Alejandro Acosta

1 March 2019

Updated: 1
July 2019
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SEDAR64-DW-06 | A model-based index of Yellowtail | Christopher E. 1 March 2019
Snapper, Ocyurus chrysurus, for Swanson .
the Northern Florida Reef Tract }{Eia;eodl'gl 3
from Government Cut through
Martin County using Reef Fish
Visual Census data from 2012-
2016
SEDAR64-DW-07 | Accuracy and precision of Jessica Carroll, 9 April 2019
Yellowtail Snapper (Ocyurus Kristen Rynerson,
chrysurus) age determination Brittany Barbara
SEDAR64-DW-08 | Abundance and Distribution of Jennifer Herbig, 23 May 2019
Juvenile Yellowtail Snapper in Alejandro Acosta dated:
S . . ’ ted: 28
Nearshore Seagrass Habitat in the | Ariel Wile E;eaz%l 9
Middle Florida Keys
SEDAR64-DW-09 | Standardized Catch Rates of Liz Herdter 28 May 2019
Yellowtail Snapper (Ocyurus Undated: 28
chrysurus) from the Marine JuI;e 201'9
Recreational Information Program
(MRIP) in Southeast Florida and
the Florida Keys, 1981-2017
SEDAR64-DW-10 | Overview of the Southeast Region | Shanae Allen, Liz | 28 May 2019
Headboat Survey and Data Related | Herdter, and Kelly Updated: 5
to Yellowtail Snapper (Ocyurus Fitzpatrick Julzle 201'9
chrysurus)
Updated: 19
August 2019
SEDAR64-DW-11 | Standardized Catch Rates of Liz Herdter and 28 May 2019
Yellowtail Snapper (Ocyurus Shanae Allen
chrysurus) from the U.S. Headboat
Fishery in Southeast Florida and the
Florida Keys, 1981-2017
SEDAR64-DW-12 | Recreational Survey Data for Vivian M. Matter | 26 June 2019
Southeast Yellowtail Snapper and Richard C. Updated: 15
Jones August 2019
Updated: 28
August 2019
SEDAR64-DW-13 | Historical Commercial Fishery Steve Brown and 17 June 2019
Landings of Yellowtail Snapper in | Chris Bradshaw .
Florida and the Southeastern U.S. Updated: 22
July 2019
SEDAR64-DW-14 | Length frequency distributions for | Chris Bradshaw 17 June 2019

yellowtail snapper collected by

and Steve Brown
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TIPS in the Southeast from 1984
to 2017

SEDAR64-DW-15

Length distribution and release
discard mortality for southeastern

Sarina F. Atkinson, | 21 June 2019

Kevin J. McCarthy,

. . : Updated: 18

ye]]owtall snapper Allison C. Shideler Juliy 2019
SEDAR64-DW-16 | A Summary of Observer Data Dominique Lazarre | 24 July 2019

Related to the Size Distribution

and Release Condition of

Yellowtail Snapper from

Recreational Fishery Surveys in

Florida
SEDAR64-DW-17 | Social Dimensions of the Steven Scyphers 7 July 2019

Recreational Fishery for
Yellowtail Snapper (Ocyurus
chrysurus) in Florida

and Kelsi Furman

SEDAR64-DW-18

Calculated discards of yellowtail
snapper from commercial vertical
line fishing vessels in southern
Florida

Kevin McCarthy
and Jose Diaz

19 Sept 2019

Reference Documents

SEDAR64-RDO01

Coral Reef Conservation Program
(CRCP) Local Action Strategy
(LAS) Project 3B “Southeast
Florida Coral Reef Fishery-

Independent Baseline Assessment” -

2012-2013 Interim Report

Florida Department of
Environmental Protection - Coral
Reef Conservation Program

SEDAR64-RD02

Implementing the Dry Tortugas
National Park Research Natural
Area Science Plan - The 10-Year
Report

Florida Fish and Wildlife
Conservation Commission

SEDAR64-RD03

Examining movement patterns of
yellowtail snapper, Ocyurus
chrysurus, in the Dry Tortugas,
Florida

Jennifer L Herbig, Jessica A Keller,
Danielle Morley, Kristen Walter,
Paul Barbera, Alejandro Acosta

SEDAR64-RD04

Yellowtail Snapper Fishery
Performance Report

SAFMC Snapper Grouper
Advisory Panel

SEDAR64-RD05

Reflex impairment and physiology
as predictors of delayed mortality in

Francesca C. Forrestal, M. Danielle
McDonald, Georgianna Burress
and David J. Die
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recreationally caught yellowtail
snapper (Ocyurus chrysurus)

SEDAR64-RD06

Preliminary Observations of
Abundance and Distribution of
Settlement-Stage Snappers in
Shallow, Nearshore Seagrass Beds
in the Middle Florida Keys

Claudine T. Bartels and Karole
L. Ferguson

SEDAR64-RD07

Lutjanus Ambiguus (Poey), a
Natural Intergeneric Hybrid of
Ocyurus Chrysurus (Bloch) and
Lutjanus Synagris (Linnaeus)

William F. Loftus

SEDAR64-RD08

A Laboratory Produced Hybrid
Between Lutjanus Synagris and
Ocyurus Chrysurus and a Probable
Hybrid Between L. Griseus and 0.
Chrysurus (Perciformes: Lutjanidae)

M. L. Domeier and M. E. Clarke

SEDAR64-RD09

A Survey to Characterize Harvest
and Regulatory Discards in the
Offshore Recreational Charter
Fishery off the Atlantic Coast of
Florida

Beverly Sauls and Oscar Ayala

SEDAR64-RD10

Seagrass Habitats as Nurseries for
Reef-Associated Fish: Evidence
from Fish Assemblages in and
Adjacent to a Recently Established
No-Take Marine Reserve in Dry
Tortugas National Park, Florida,
USA

Kerry E. Flaherty-Walia, Brett
Pittinger, Theodore S. Switzer,
Sean F. Keenan

SEDAR64-RD11

Fish assemblages in seagrass
habitats of the Florida Keys,
Florida: spatial and temporal
characteristics

A. Acosta, C. Bartels, J.
Colvocoresses, and M. F. D.
Greenwood

SEDAR64-RD12

Model-estimated conversion factors for
calibrating Coastal Household
Telephone Survey (CHTS) charterboat
catch and effort estimates with For Hire
Survey (FHS) estimates in the Atlantic
and Gulf of Mexico with application to
red grouper and greater amberjack

Kyle Dettloff and Vivian Matter
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2 LIFE HISTORY

2.1 OVERVIEW

The Life History Workgroup (LHW) reviewed and discussed available data for Yellowtail
Snapper and offered recommendations. Information was examined on natural mortality, release
mortality, age, growth, reproduction, habitat, movements and migrations, size conversions, and
episodic events. A summary of the data presented, discussed, and recommendations made is

presented below.

2.1.1 Life History Workgroup members

Jessica Carroll (lead) FWRI, St. Petersburg, FL
Alejandro Acosta (lead) FWRI, Marathon, FL

Jim Tolan TPWD, Corpus Christi, TX
George Sedberry SSC, SAFMC (chair)

CJ Sweetman FWC-DMFM, Marathon, FL
Joseph Munyandorero FWRI, St. Petersburg, FL
Kerry Flaherty-Walia FWRI, St. Petersburg, FL
Kristen Rynerson FWRI, St. Petersburg, FL
Brittany Barbara FWRI, St. Petersburg, FL
Kyle Williams FWRI, St. Petersburg, FL

2.2 REVIEW OF WORKING PAPERS

Three working papers were submitted for review to the LHW:

SEDAR64-DW-03: Juvenile Yellowtail Snapper, Ocyurus chrysurus, collected from short-term
fisheries-independent surveys in Florida Bay and the Florida Keys from 1994 — 2003.

SEDAR-DW-07: Accuracy and precision of Yellowtail Snapper (Ocyurus chrysurus) age

determination.

SEDAR64-DW-08: Abundance and Distribution of Juvenile Yellowtail Snapper in Nearshore
Seagrass Habitat in the Middle Florida Keys.

Discussion of working papers and other literature reviewed is listed below by topic.

2.3 STOCK DEFINITION AND DESCRIPTION
13
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2.3.1 Classification and ldentification Issues

Nelson et al. (2004) present the taxonomic classification of Yellowtail Snapper as follows:

Kingdom: Animalia (animals)
Phylum: Chordata (organisms with a notochord)
Subphylum: Vertebrata (animals with a backbone)
Class: Actinopterygii (ray-finned fishes)
Order: Perciformes
Family: Lutjanidae
Genus: Ocyurus

Species: chrysurus (Bloch 1791)

Common names: Yellowtail Snapper (English), rubia (Spanish), la colirrubia [Puerto Rico;
Figuerola et al. (1998)], pargo canane [Mexico; Mexicano-Cintora (1999)], la rabirrubia
[Mexico; Rincon-Sandoval et al. (2009)], and probably others.

This species is readily recognizable, with a yellow lateral stripe and deeply forked yellow tail
(Fig. 2.15.1). Yellowtail Snapper may associate for feeding purposes (e.g., Sikkel and Hardison
1992) with schools of Yellow Goatfish ([Mulloidichthys martinicus (Cuvier 1829)] which are
superficially similar in appearance but are easily distinguishable. Historically, “yellowtail” was
used for reporting commercial landings of Silver Perch (Bairdiella chrysoura) only in 1923 on
Florida’s east coast (U.S. Bureau of Fisheries, 1925), but for Florida’s west coast and for other
states bordering the Gulf of Mexico the “yellowtail” reporting category referred to Yellowtail
Snapper (e.g., U.S. Bureau of Fisheries, 1904, 1920, 1926, and later).

Historically, a natural hybrid between Y ellowtail Snapper and Lane Snapper (Lutjanus synagris)
was described by Poey (1860) as Lutjanus ambiguus. Subsequent research comparing meristic
and morphometric characteristics (Loftus 1992) and laboratory experiments producing hybrid
individuals (Domeier and Clark 1992) concluded that this description is indeed a hybrid between
Yellowtail and Lane Snapper and that Yellowtail Snapper could potentially hybridize with Gray
Snapper (Lutjanus griseus) as well. The incidence of this hybrid is relatively rare (only 30
records or museum specimens were reported from Loftus [1992]), however, it has been

encountered recently by scientists on the panel and reported from the public for this assessment
14
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via the Gulf of Mexico Fishery Management Council’s “Something’s Fishy about Yellowtail

Snapper” tool.

2.3.2 Stock Definition and Description

The Yellowtail Snapper fishery is managed in the U.S. by the South Atlantic Fishery
Management Council (SAFMC) and the Gulf of Mexico Fishery Management Council
(GMFMC) as separate stock units with the boundary being U.S. Highway 1 in the Florida Keys
west to the Dry Tortugas (Fig. 2.15.2). Additionally, the State of Florida participates in the
management of this species in state waters. Other states in the SAFMC and GMFMC
jurisdictions defer to the federal management regulations for this species. Both SEDAR 3
(Muller et al. 2003) and SEDAR 27A (O’Hop et al. 2012) used data from genetic analyses
available at the time (Hoffman et al. 2003) to treat Yellowtail Snapper in the SAFMC and
GMFMC jurisdictions as a single stock for assessment purposes and the LHW continued to

recommend this approach.

The species is found in the Western Central Atlantic region, from the U.S. Atlantic coast, Gulf of
Mexico, Caribbean Sea, to Brazil. Yellowtail Snapper is an important part of the reef fish
assemblage in the western, tropical Atlantic and is caught by both recreational and commercial
fisheries in south Florida and the Bahamas (Johnson 1983; Manooch and Drennon 1987; Garcia
et al. 2003; Saillant et al. 2012). While the biological stock extends along the southeastern U.S.
beyond the coasts of Florida and is considered a single unit for management purposes, the LHW
recommended that only data from Florida be considered for assessment modeling and
management purposes. This recommendation came largely due to 1) the greater concentration of
landings off south Florida and the Florida Keys and 2) the multiple growth patterns exhibited due
to the presence of larger and older individuals caught off the Carolinas not subjected to the

greater directed fishing pressures in Florida.

2.3.3 Population Genetics

The stock structure of Yellowtail Snapper is not clearly understood, however, populations from
southeastern U.S. waters are believed to belong to a single stock. Mitochondrial and
microsatellite DNA analyzed from seven locations in southern Florida and Puerto Rico found

little evidence of population structuring between the Florida Keys, southeast Florida, and Puerto
15
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Rico (Hoffman et al. 2003; O’Hop et al. 2012). Further support from another study in the Florida
Keys and the eastern Caribbean revealed occurrences of up to four groupings (stocks) of
Yellowtail Snapper: 1) in the Florida Keys, 2) along the west coast of Puerto Rico, 3) along the
east coast of Puerto Rico and St. Thomas, and 4) offshore of St. Croix (Saillant et al. 2012).
However, the genetic linkages between the Gulf of Mexico and western Caribbean remain
unknown. Vasconcellos et al. (2008) and more recently da Silva et al. (2015) compared
mitochondrial DNA and morphometrics of specimens collected off Brazil and Belize and found
that Brazilian populations appear to be from a single stock but differed significantly from

populations off Belize.

2.3.4 Larval Transport/Connectivity

Despite the ecological and economic importance of western Atlantic Ocean lutjanid species, little
is known about their larval stage. Lutjanids, like most marine fishes, have a pelagic egg/larval
stage that lasts for several weeks during which time they are highly vulnerable to starvation,
predation, and advection away from suitable juvenile habitat, and survival rates may be near zero

(Houde 1987; D’ Alessandro et al. 2010).

Complete descriptions of larval ontogeny are available for only 6 of the 18 western Atlantic
snapper species, and the few studies on lutjanid larvae have been descriptive in nature and/or
used captive-bred larvae (Riley et al. 1995, Clarke et al. 1997, Drass et al. 2000, D’ Alessandro et
al. 2010, D’Alessandro and Sponaugle 2011), or have examined otolith-based traits of late-stage
larvae and juveniles to make inferences about pelagic larval life (Tzeng et al. 2003, Denit and
Sponaugle 2004). Studies directly examining the early life history of wild-caught larvae beyond
coarse distributions at the genus level are largely lacking due in large part to the difficulties
involved in adequately sampling diffuse populations of larvae in the open ocean, and in
identifying them to the species level (Lindeman et al. 2006, D’ Alessandro et al. 2010,
D’Alessandro and Sponaugle 2011). D’ Alessandro et al. (2010) reported that eight snapper
species including Yellowtail Snapper had significant spatiotemporal larval distribution patterns
with most snapper larvae occurring from July to September when water temperatures were
warmest, and Yellowtail Snapper was most abundant from 0- 25 meters. Despite between-year
variability and presence of snapper larvae in most months, temporal distributions of larval

abundance, occurrence, and concentration all point to peaks in spawning activity in July to
16
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September, consistent with existing literature and the subtropical area sampled (Thresher 1984,

Grimes 1987, Leis 1987).

2.3.5 Distribution, Habitat, and Trophic Structure

Yellowtail Snapper range mainly from the Carolinas southward to southeastern Brazil
(Druzhinin 1970, SEDAR8 DW-Figure 1). Occasional reports in Bermuda and off Massachusetts
and in the Cape Verde Islands off the Atlantic coast of Africa exist, however these occurrences
are not common (Druzhinin 1970). This species is observed most in the Bahamas, south Florida,
the Netherlands Antilles, Campeche Bank and throughout the Caribbean (Randall 1967, Fischer
1978, Allen 1985, Hoese and Moore 1998). Yellowtail Snapper are also occasionally found in
the eastern Atlantic along with the gray, queen, and lane snappers (Fischer 1978, Allen 1985).

Yellowtail Snapper are considered ubiquitous and utilize a variety of habitat types during their
life, making ontogenetic migrations between settlement, sub-adult, and adult developmental
stages. It is reported to exhibit a niche requirement close to that of Vermilion Snapper,
Rhomboplites aurorubens, because unlike many other snapper species, Yellowtail Snapper are
usually seen well above the substrate, swimming in large schools or in small groups (Grimes
1976). Juveniles are found in shallow coastal waters over back reefs and on seagrass beds
(especially turtle grass, Thallasia testudinum). Juveniles have been reported in mangrove habitats
off the southwest coast of Puerto Rico and Tortola British Virgin Islands (Kimmel 1985, Boulon
1992, Rooker and Dennis 1991) and off the Netherlands Antilles (Nagelkerken et al. 2001). The
extent to which Yellowtail Snapper depend on mangrove prop root habitat as a larval and
juvenile nursery area is not clear (Dennis 1998). For juveniles, the mangrove habitat may be
important on a seasonal basis as Yellowtail Snapper were reported there only occasionally
(Cummings 2004). Bartels and Ferguson (2006) and Herbig et al. (2019c) found individuals in
the 16 — 30 mm SL range in nearshore seagrass habitats in the middle Florida Keys. In the Dry
Tortugas, Yellowtail Snapper as small as 33 mm SL were collected in seagrass habitats
(Flaherty-Walia et al. 2017, Swanson et al. 2019). Adults are associated with coral reefs and
other hard bottom substrate and are generally found in schools above the substrate (Hoese and
Moore, 1998, Herbig et al. 2019b) and at depths ranging from 32 to 230 feet (10-70 m; GMFMC
2013).
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Yellowtail Snapper are carnivorous, with adults and juveniles feeding above the bottom. Detailed
information on feeding habits is limited to just a few studies off Cuba, Virgin Islands, south
Florida, and the Netherlands Antilles. Longley and Hildebrand (1941, reported in Thompson and
Munro 1974) indicated that Yellowtail Snapper did not restrict feeding to nocturnal periods as
commonly seen in other lutjanids, but ranged freely throughout the reef and fed both by day and
night. Cummings (2004) suggested that Yellowtail Snapper feeds opportunistically throughout
the day and Friedlander et al. (2013) suggested that Yellowtail Snapper feed primarily at night.
Herbig et al (2019a) reported that tagged fish could be using the hardbottom/coral reef and
seagrass habitats to forage from dusk throughout the night and then return at dawn to forage
along the reef edge throughout the day. However, foraging in seagrass habitat has previously
only been associated with juvenile or subadult individuals (Cummings 2004, Verweij et al. 2008)
and the fish in this study were mature adults. Yellowtail Snapper have also been shown to eat the
eggs of other spawning fish (Cummings 2004) and may leave the area to take advantage of the
many species of fish that spawn in the evening. Other food items include cephalopods and
worms (Barbieri and Colvocoresses 2003- south Florida). Several researchers have reported
seasonal variability in feeding. de Albornoz and Ramiro (1988) found most stomachs of
Yellowtail Snapper sampled off Cuba to be full from January to April, and, a reduction in
stomach content from May on, correlating with the observed season of spawning in that region
(Mar-August, peaking in June). Collins and Finucane (1989) reported similar observations for
fish sampled off south Florida. The diversity of their diet as well as the size of the foraging area
increases with the size of the juveniles, possibly reflecting ontogenetic changes in diet with

growth.

2.4 NATURAL MORTALITY

Yellowtail Snapper natural mortality was estimated assuming that the instantaneous natural
mortality was inversely related to fish length (Lorenzen 2005) and held constant over time. From
analyses of ages in the catch, fish were found to be fully vulnerable to fishing gears by age 3.
This relation was therefore scaled so that the cumulative instantaneous rate predicted during ages
3-28 agreed with the cumulative rate over these same ages calculated from a constant mortality-
at-age estimate derived from maximum age. The LHW recommended using the Hoenigall taxa

(1983) equation:
18
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M = ¢(144-0.982+In(tmax))

where M is the constant mortality-at-age (to be used as the target M) and tmax is the observed
maximum age for the species. Accordingly, constant mortality-at-age was found to be equal to

0.160 using a maximum age of 28 years.

Length-at-age required for this analysis was predicted using a size-truncated von Bertalanffy
growth model to account for size limit effects fit to observed age and length data assuming a
hatching date of July 1 (see section 2.6 below). Using these growth parameters and the
above constant mortality-at-age value, natural mortality-at-age (Mat-age) was found to range from

0.385 — 0.147 (Table 2.14.1, Fig 2.15.3).

2.4.1 Sensitivity Analyses

Sensitivity analyses recommended by SEDAR Best Practices (2016) included using the standard
deviation around the average age of older fish or average age of multiple readers of the oldest
fish age structure. However, otolith sample sizes for older Yellowtail Snapper are quite limited
(e.g. fish >=age 20; n = 19) and only 1 individual has been observed with maximum age 28.
Therefore, the LHW recommended varying maximum age to create upper and lower bounds for
natural mortality-at-age. The upper bound was set to maximum age 20 years because it is the
maximum age observed in Florida. The lower bound was set to maximum age 33 years because
it represents a possible future maximum age seen in the next assessment based on the maximum
age difference seen between this and the previous assessment (i.e. 5 years maximum age
difference [28 — 23] from the previous assessment corresponds to 5 years maximum age
difference [33-28] here). Natural mortality-at-age (Mat-age(tmax=20) for the upper bound was found
to range from 0.536 — 0.204 (Mtarget = 0.223) and the lower bound (Mat-age(tmax=33) ranged from
0.328 — 0.125 (Muarget = 0.136; Table 2.14.1, Fig 2.15.3).

The LHW also recommended a sensitivity analysis using the M/k ratio, a Beverton-Holt life
history invariant (Beverton 1992; Charnov 1993; Jensen 1996; Hordyk et al. 2015). Using the
von Bertalanfty & parameter (k = 0.200; see section 2.6 below) and the constant mortality-at-age
values above (M = 0.160, 0.223, and 0.136 for maximum ages of 28, 20, and 33, respectively),
M/k ratios were found to be 0.800, 1.115, and 0.680, respectively. The range of these ratio values
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were less than the invariant M/k = 1.5, however they are still within the variability which fish
species reportedly exhibit (Hordyk et al. 2015). For the M/k ratio of Yellowtail Snapper to be
equal to 1.5, following Jensen (1996) where M = 1.5 * k, M would equal 0.30 and corresponds

to a similar constant mortality-at-age estimate using maximum age of 15 years (M=0.295).

2.4.2 Episodic Mortality Events

No attempt was made to investigate episodic types of natural mortality (red tides, cold kills, oil
spills, etc.) because there were no data on which to base such modifications to the M parameter.
Red tide blooms are more commonly seen on Florida’s Gulf Coast and usually occur well north
of the Florida Keys and away from the center of the distribution of Yellowtail Snapper. Cold
stuns and kills from water temperatures of perhaps 15°C or lower (see discussion in Gilmore et
al. 1978), while infrequent, may occur once or twice a decade in Florida. There was an account
of a cold kill during late January 1940 (Galloway 1941) noting that large numbers of many
species including Yellowtail Snapper washed ashore in Key West after water temperature
dropped below 14°C. In other accounts of cold kill events in Florida (even in the Florida Keys;
Miller 1940), either a listing of the species affected was not given (e.g., Packard 1871, Finch
1917) or Yellowtail Snapper were not mentioned explicitly [see discussions in Storey and
Gudger (1936) and Snelson and Bradley (1978)]. An extreme cold event during the winter of
2010 caused massive mortality of patch reefs in the Florida Keys (Colella et al. 2012) which
most likely impacted Yellowtail Snapper habitat. Although subtropical fish species in various
regions of Florida were affected by this event (Stevens et al. 2016), no specific reports on

Yellowtail Snapper mortalities were reported (Hallac et al. 2010).

2.5 RELEASE MORTALITY

An ad-hoc workgroup comprised of all workshop panelist was convened during the Data
Workshop to discuss discard mortality. SEDAR 27A (O’Hop et al. 2012) used headboat observer
data to choose a lower bound immediate release mortality rate (10%) and performed sensitivity
runs on higher values (20% and 30%) in attempt to account for delayed mortality. Studies on
fishing-induced mortality on released Yellowtail Snapper included at-sea sampling methods from
the commercial and headboat sectors and were decided to be sufficient to provide an upper and

lower bound of immediate release mortality, as well as the range of sizes released (Atkinson et
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al. 2019). The Workgroup decided on a 10% lower bound for both commercial and recreational
fisheries. The upper bound of sensitivity runs for higher values were set at 15% for the
commercial sector and 20% and 30% for the recreational sector. This assessment is based on a
suitable sensitivity analysis based on different runs at different rates of release mortality. In the
absence of any substantive empirical data the panel consider this approach to be a reasonable
approximation for a release mortality rate for this species. However, attempts should be made to
obtain a more accurate estimate of discard mortality such as the work conducted by Forrestal et
al (2017) on the development of physiological parameters to evaluate post release mortality of

under-sized Yellowtail Snapper.

2.6 AGE AND GROWTH

2.6.1 Available Age Data

The National Marine Fisheries Service Panama City laboratory (PCLAB), the National Marine
Fisheries Service Beaufort laboratory (NCLAB), and the Florida Fish and Wildlife Research
Institute (FWRI) age and growth laboratory supplied data from 58,539 otoliths from 1980 —
2017. These otoliths were collected by various federal and state biologists involved in fishery-
dependent [Trip Interview Program (TIP), Head Boat Survey (HBS), and Marine Recreational
Information Program (MRIP)] and fishery-independent (FWRI’s Fisheries Independent
Monitoring and Fish Biology) data collection programs on both Atlantic and Gulf of Mexico
coasts. Sectioned otoliths are the preferred structures for ageing Yellowtail Snapper (Johnson
1983, Manooch and Drennon 1987, Garcia et al. 2003) and were used to count annuli, score the

edge type, and adjust the annuli counts to provide age estimates in years.

Marginal increment analyses (e.g., Garcia et al. 2003; Carroll et al. 2019) have indirectly
validated that Yellowtail Snapper form an opaque annulus in the spring (typically March-June)
and deposition is assumed to be completed by July 1. Annuli of most snappers (including
Yellowtail) are easily discerned and present no special challenges for laboratory analyses.
FWRTI’s quality assurance techniques used multiple reads to develop consensus among the
readers and consistency in the annuli counts and edge data. Campana (2001) suggests an average

percent error (APE) of 5% or less as an acceptable benchmark for precision. Ageing precision
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was below this benchmark and can be reliably used for analyses in this assessment (Carroll et al.

2019).

Calendar ages were calculated using annulus count (number of opaque zones), degree of
marginal completion, average date of otolith increment deposition, and date of capture. Using
these criteria, age was advanced by one year if a large translucent zone was visible on the margin
and the capture date was between January 1 and June 30. For all fish collected after June 30, age
was assigned to be annulus count. Calendar ages were converted to fractional or monthly

biological ages based on a July 1 hatch date and month of capture.

2.6.2 Maximum Age

The current maximum observed age of Yellowtail Snapper based on sectional otoliths (n=1) is
28 years and represents the maximum age for the entire southeastern U.S. stock. This is an
update to the previous assessment which observed maximum age for this species at age 23 years
(O’Hop et al. 2012). However, the oldest fish collected from Florida waters is currently age 20.
The LHW discussed that fish greater than age 20 (n = 15) were sampled along the northern range
of the species (off North Carolina and South Carolina) and not subject to greater levels of fishing

pressure which occur within core fishery areas of south Florida waters.

2.6.3 Growth

To model growth, data were filtered to eliminate records: 1) that were identified as outliers, 2)
that included a known size or effort bias, and 3) where lengths were collected using a known
non-random sampling method or were selected by quota sampling. Data were further restricted to
records containing complete information on year, month, and state (or were assigned a state
based on area fished or sample location if the area fished was unknown or unassigned). The
filtered dataset contained 45,280 length-at-age observations coming from 5 defined regions
within Florida waters (northwest, southwest, the Florida Keys, southeast, and northeast Florida)
and from waters outside Florida along the southeastern US Atlantic and Gulf of Mexico (Table
2.14.2) For confidentiality purposes, data from areas outside of Florida are defined as either
“west of Florida” or “north of Florida”. The majority of Yellowtail Snapper within the filtered
age data were found to be age-2 and -3 (56.9%) with ages 2 — 6 comprising 89.9% of the age

data (Table 2.14.3). Ages sampled from the recreational fishery constituted a total of 52.4%,
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predominantly from the headboat survey, while ages sampled from the commercial fishery made
up 46.9% (Table 2.14.4). Age data from fishery-independent sources comprised <1% for
Yellowtail Snapper (Table 2.14.4).

Length-at-age data for Yellowtail Snapper are almost exclusively (99.3%) from the state of
Florida (n=44,953 otoliths). Within Florida, 62.4% (n = 28,250 otoliths) come from the Florida
Keys region (Monroe County) and 33.2% (n = 15,031 otoliths) come from southeast Florida
region (Indian River County south to Miami-Dade County; Table 2.14.2). The amount of length-
at-age data collected and available for this assessment has more than doubled what was used
since the terminal year (2010) of the previous assessment (O’Hop et al 2012) and the LHW noted
the emergence of an additional growth pattern caused by the larger and older fish sampled
outside Florida waters (n = 326 otoliths; Figure 2.15.4A). As noted above (Section 2.6.2), these
additional fish were sampled in areas not subject to the elevated levels of fishing pressure
common in the core fishery areas of south Florida waters and thus experienced longevity not
observed in Florida. Since this assessment is focused on providing management advice for the
fishery, which is predominantly based in Florida, the inclusion or exclusion of data from the
larger and older fish from outside Florida was discussed extensively by the LHW. Ultimately, the
non-Florida length-at-age data was deemed not adequately representative of the fishery and
attempts at modeling growth yielded poor fits. The LHW therefore recommended the exclusive

use of Florida data to model growth for this assessment (n = 44,953 otoliths).

Length-at-age data, based on fractional (monthly biological) ages and observed fork lengths at
capture, were modeled using a size-truncated von Bertalanffy growth model (Diaz et al. 2004)
executed in ADMB (Auto Differentiate Model Builder). This growth model accounts for
minimum size restrictions (using a truncated normal distribution) which influence non-random
sampling across ages (e.g. smaller fish not available to sample) and allows for the exploration of
alternative variance structures. Model options for variance structures are: 1) constant standard
deviation (SD) with age, 2) constant coefficient of variation (CV) with age, 3) variance
proportion to the mean, 4) CV increases linearly with age, and 5) CV increases linearly with size
at age. This growth model also accommodates data-weighting as a direct input and was explored
here using inverse-weighting by 1/n of each calendar age or calendar age plus group (Burton et

al. 2015). Size truncation was set using the minimum size limit of 12” TL (248 mm FL) first
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implemented by the SAFMC Snapper-Grouper FMP amendment on 8/31/1983. Model selection
criteria was based on model convergence (maximum gradient < 0.0001), model objective
function (minimized negative loglikelihood), Akaike Information Criteria (AIC), and model

standardized-residual diagnostic plots.

Several models were considered to best fit the data: 1) an unweighted non-truncated model, 2) a
size-truncated model using a random selection of no more than 30 length observations per age 3)
a size-truncated model using inverse-weighting that includes an age 8+ group, and 4) a size-
truncated model using inverse-weighting that includes an age 12+ group. The size-truncated
model using inverse-weighting that included an age 12+ group (n = 42,985 otoliths) and
estimated a constant CV at age (CV = 0.18) was selected as the final most parsimonious model

(Fig 2.15.4B) with equation:
Lt =426 (1 _ e—O.ZO(t+1.93))

Diagnostic plots for the final model are in Fig. 2.15.5. A comparison of the outputs between the
four von Bertalanffy growth models can be found in Table 2.14.5 while Figure 2.15.6 compares

them against the observed length-at-age data.

2.7 REPRODUCTION

Barbieri and Colvocoresses (2003) used chevron traps and hook and line gear to study several
species of snappers (including Yellowtail Snapper) off the coast of Tequesta (southeast Florida)
and the Florida Keys. Their reproductive data have been used to inform prior Yellowtail Snapper
assessments (Muller et al. 2003; O’Hop et al. 2012) and were used again for this assessment as
no new reproductive data have become available. Therefore, following SEDAR Best Practices
(2016) a more complete summary and discussion on Yellowtail Snapper reproductive
characteristics can be found in Section II, 5.6 of SEDAR 27A (O’Hop et al. 2012) and will not

replicated in its entirety here.

2.7.1 Spawning Season

Yellowtail Snapper are gonochoristic (individuals remain the same sex throughout their lifetime)

and are multiple (batch) spawners with indeterminate fecundity (Barbieri and Colvocoresses
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2003). In the Florida Keys, spawning peaks during April to August but can occur year-round
(McClellan and Cummings 1998; Collins and Finucane 1989). Gonadosomatic indices from
studies in the Florida Keys (e.g. Collins and Finucane 1989; Pinkard and Shenker 2001; Barbieri
and Colvocoresses 2003) reported increasing values beginning in April and remained high
through July or August. In Cuban waters, peak spawning occurs in April with another less
intensive peak in September (Claro et al. 2001). Large spawning aggregations have been
reported to form seasonally off the coasts of Cuba, the Turks and Caicos Islands, U.S. Virgin
Islands, and during May — July southwest of Key West, FL, at Riley’s Hump off the Dry
Tortugas (Lindeman et al. 2000).

2.7.2 Age/Size and Maturity

Maturity data from Barbieri and Colvocoresses (2003) on the reproductive stage of gonads
(assessed histologically) from the peak spawning period (April-October) were used to create a
size- and age- based maturation schedule for female Yellowtail Snapper following the
recommendations of Hunter and Macewicz (1985, 2003). Gonad maturity stages (GMS; Table
2.14.6) were assigned a maturity value of 1 if greater than stage 1 and a value of zero if GMS=1
(immature, primary oocytes only present or sex undetermined due to lack of development).
These data were fit to a logistic regression that explicitly provides estimates of both the slope (R)
and proportion at 50% of the maximum value (Quinn and DeRiso 1999; PROC NLIN, SAS ver
9.2):

Equation 2.7.2.1 for length:

1
y= (1 + (e~R+(x-Lsa)))
Equation 2.7.2.2 for age:
1
y

T (1 + (e~R —4s0)))

where y is the proportion mature, L50 or A50 is the point at which 50% of individuals are
mature, and x is equal to either length or age depending upon the equation used. Both length-at-
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maturity and age-at-maturity models were significant and explained the majority of variance in

the data (Table 2.14.7a, b).

In Florida waters, 50% of females achieved sexual maturity at 192 mm FL (232 mm TLmax) and
1.7 years of age (Table 2.14.7(a) and (b) respectively). The age at 50% maturity from the logistic
model used in this assessment is consistent with prior assessments, but the length at 50%
maturity estimated for SEDAR 3 (Muller et al. 2003) from the same specimens and same
histological criteria using another logistic model (SAS Proc Logistic) was 180 mm FL (209 mm
TLmax). These values are somewhat smaller and younger compared with macroscopic data from
Cuba where mean size at maturity was reported to be 250 mm FL (ca. 308 mm TLmax) and 2
years of age (Claro et al. 2001). Using histological criteria and specimens of Yellowtail Snapper
from all or most months of the year, Figuerola et al. (1998), reported an Lso of 224 mm FL (ca.
275 mm TLmax) in waters off Puerto Rico and Trejo-Martinez et al. (2011) estimated an Lso of
213 mm FL (ca. 261 mm TLmax) from the Yucatan’s Campeche Banks. The differences between
the estimates of size and age at maturity between studies may be due to the analytical methods
employed [e.g., histological versus macroscopic determinations and which gonad maturity stages
were classed as mature (Lowerre-Barbieri et al. 2011), whether all specimens from a year-round
study were used versus only those collected from the peak spawning period (Hunter and

Macewicz 1985, 2003), sample sizes available, etc.].

2.7.3 Fecundity

Estimates of fecundity in Yellowtail Snapper are limited. In the Florida Keys, Collins and
Finucane (1989) estimated ovarian egg numbers between 11,000 and 1,391,000 from 44 fish
ranging in size and weight between 200 — 480 mm FL and 168 — 1,784 g total weight. Egg
number estimates from 4 fish off western Cuba reported by Piedra (1969; and corrected by
Collins and Finucane 1989) ranged between 99,666 — 618,742 eggs from fish ranging in size and
weight between 292 — 382 mm FL and 402 — 920 g total weight. Cummings (2004) cites and
presents additional model results of fecundity at-age and at-weight estimates from Collins and

Finucane (1989; 60 fish) and de Albornoz and Grillo (1993; 60 fish).

2.7.4 Sex Ratio
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Sex ratios in Yellowtail Snapper populations may be approximately equal in most months (see
discussion in Cummings [2004]). In the Florida Keys, male:female ratios were 1:1.04 and 1:1.3
and 1:1.4 in Jamaica and Cuba (Grimes 1987). Trejo-Martinez et al. (2011) reported ratios not

significantly different from 1:1 on the Campeche Banks.

2.8 MOVEMENTS AND MIGRATIONS

Yellowtail Snapper is unique in the snapper family. It is a semi-pelagic transient species
(Harborne et al. 2016, Farmer and Ault 2011), and although its life history and geographic
distribution have been well documented, information regarding its movements and migration
patterns is limited (Bohnsack and Ault 2002, Lindholm et al. 2005). Movement occurs on small
and large scales and includes diel habitat shifts, foraging, seasonal migrations, and ontogenetic
movement (Friedlander et al. 2013, Pittman et al. 2014). Herbig et al. (2019a) used acoustic
telemetry to show that the movement of tagged Yellowtail Snapper was not completely random,
but rather was methodical as fish visited the same sites during most of the year, and some fish
demonstrated similar seasonal differences. Similar results were observed by Novak (2018).
Yellowtail Snapper demonstrated movement patterns based on diel activity (fewer detections at
night) and seasonal patterns (fewer detections and longer movements in summer). Although only
a few fish were tagged in this study, the authors concluded that there were indications for site
fidelity in Yellowtail Snapper. This analysis revealed that tagged Yellowtail Snapper also had
relatively small 50% [x- = 0.42 (SE 0.14) km2] and 95% [x- = 5.45 (SE 1.79) km2] home ranges
for a species considered highly mobile (Friedlander et al. 2013). The difference between the 50%
and 95% home ranges indicates that the tagged Yellowtail Snapper remained within an area no
larger than 1 km2 for much of the time, but occasionally made larger movements. Feeley et al.
(2012) also found that although most recaptured Yellowtail Snapper were caught in the same
area in which they had been tagged, some (25%) were caught farther (18.5— 100 km) away.

2.9 MERISTICS AND CONVERSION FACTORS

The management regulations on minimum legal size for Yellowtail Snapper specifies a 12” total
length (TL) and that the fish can be measured either with the tail flat in its normal shape
(“relaxed”) or with the tips of the tail compressed to its maximum length (“maximum”). Multiple

types of length measurements (standard, fork, and total length) are taken for Yellowtail Snapper
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by the various fishery dependent and independent data collection programs (e.g. TIP, MRIP,
Headboat, FWRI-FDM), but fork length is largely measured since this species has a deeply
forked tail. The FWRI fishery dependent monitoring program has measured SL, FL, and TL
(“relaxed” and “max”) measurements in order to provide a way of converting between the
different measurement methods. SEDAR 3 (Muller et al. 2003) treated the headboat TL
measurements without correction for the TLrelaxed measurement method. SEDAR 27A (O’Hop et
al. 2012) converted all fork length measurements and HB TL measurements (when a FL was not
measured) to “maximum” TL. This assessment converted all total lengths to fork length
measurements to match most data collection programs. New length-length (simple linear
regression; Table 2.14.8) and length-weight (nonlinear power function; Table 2.14.9) equations
were developed for this assessment using more recent length and weight data available for this
species. A comparison of conversion equations provided by Johnson (1983) and Garcia et al.

(2003) are also included in these tables.

2.10 COMMENTS ON ADEQUACY OF DATA FOR ASSESSMENT ANALYSES

2.10.1 Stock Definition

Genetic analyses available on Yellowtail Snapper supported a single stock for populations in
southeastern U.S. and Gulf of Mexico regions, however no additional analyses have been

conducted since the previous assessment.

2.10.2 Natural Mortality

The life history data were found sufficient to empirically derive estimates of natural mortality as
no direct estimates were available. In addition to the recommended analyses outlined above
(Section 2.4), the methods put forth by Then et al. (2015) and Munyandorero (2019) were
evaluated by the LHW. Empirical estimates of natural mortality for Yellowtail Snapper derived
from maximum age continue to get smaller as maximum age continues to lengthen with each
assessment (max. age 17 in SEDAR 3 [Muller et al. 2003]; max. age 23 in SEDAR 27A [O’Hop
et al. 2012]; max. age 28 here [see Section 2.6 above]).

2.10.3 Release Mortality
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Data on fishing-induced mortality on released Yellowtail Snappers from commercial and
headboat at-sea sampling were sufficient to provide rough estimation of immediate release
mortality, upper and lower bounds, and the range of sizes released. No studies on delayed release
mortality for Yellowtail Snapper were available for consideration. The size frequencies of kept
and released (both alive and dead) Yellowtail Snapper observed for all sectors in recent years
showed that nearly all legal size fish are kept, and that most of the release mortalities were
associated with undersized fish (although these were generally alive and noted to be in ‘Good’ to
‘Fair’ condition at the time of release). An initial upper bound estimate of 20% for commercial
release mortality was thought by sector-representative panelists to be too high, commenting that
“even 10% fishing mortality seemed too high given the surface congregation-based method of
fishing utilized by most commercial vessels” (i.e., power-chumming, cane poles, barb-less
hooks, etc.). Therefore, a compromise on an upper bound release mortality estimate of 15% for

the commercial fishery was reached.

2.10.4 Age and Growth

Through continued efforts of fishery-dependent and -independent sampling, the known
maximum age of Yellowtail Snapper in southeastern U.S. and Gulf of Mexico jurisdictions has
been lengthened to 28 years from 23 years in SEDAR 27A (O’Hop et al. 2012) and 17 years in
SEDAR 3 (Muller et al. 2003). Age sampling data, though restricted to Florida for this
assessment, were more than adequate to generate a growth curve; however, length-at-age data
came primarily from fishery-dependent sources with active minimum size limits and necessitated
the use of a size-truncated growth model. Large overlaps in length-at-age for this species (age
2+) and differences in growth patterns by region exist within the data and may be influenced
more by the size-selective nature of the fishery than the biology of the species. Increased
biological samples from fishery-independent efforts may address these and preclude the need for

this type of growth model in the future.

The definition of edge types and the criteria used to advance ages differed among data providers,
leading to some inconsistency in Yellowtail Snapper ages. NCLAB and FWRI use edge types 1-
4 to identify an opaque zone on margin to a translucent zone that is 2/3 to fully complete,

whereas PCLAB uses edge types 2PC, 4PC, and 6PC to identify an opaque zone on margin,
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translucent zone forming to 2 complete, and a translucent zone that is 2 to fully complete,
respectively. FWRI and NCLAB advance calendar ages to the number of annuli plus one when
the translucent zone is 1/3 to fully complete, whereas PCLAB advances calendar ages when the
translucent zone is 1/2 to fully complete. Another inconsistency among data sources is the
portion of the year when a calendar age can be advanced. FWRI and PCLAB sources use
January to the end of June but NCLAB uses January to the end of May. However, since the vast
majority of ages were provided by FWRI (51,353 records out of 58,539), these inconsistencies
are expected to have little influence on the age distribution and length-at-age relationship of

Yellowtail Snapper.

Length-at-age data of Yellowtail Snapper from two studies (Garcia et al. 2003; Vose and Shank
2003) were either currently unavailable or did not have adequate metadata to determine fishery
type. However, length-at-age observations from these studies were minimal (n=2,984) compared
to the final dataset used to model growth (n=45,280). Furthermore, within Vose and Shank
(2003), age assignments were found inconsistent and caused primarily by only two edge types
(opaque zone complete or translucent on edge) and ambiguity surrounding the months for which

ages were advanced.

2.10.5 Reproduction

Information on size and age at maturity was sufficient for use, as was sex ratio and spawning
season information. However, data from one study (Barbieri and Colvocoresses 2003) has been
the primary informer of size and age at maturity for southeastern U.S. and Gulf of Mexico
Yellowtail Snapper assessments (including here) and should to be expanded. Exploratory
analyses may indicate some level of regional differences in size and age at maturity, however
sample numbers and the size range of fish processed are limited. Although fecundity estimates
were not used in the prior assessment, there were also no new estimates available for the LHW to

review.

2.10.6 Movements and Migrations

New movement information continues to suggest Yellowtail Snapper exhibit a greater site

fidelity than historically perceived. Currently, movement data is sufficient to suggest assessment
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modeling on the spatial scale as far as ‘areas-as-fleets’. For spatial modeling to move into a
multiple area design, tagging studies need to be expanded at least into southeast and southwest

Florida as movement rates between there and the Florida Keys remain unclear.

2.10.7 Meristics and Conversion Factors

Programs from both fishery-dependent and fishery-independent sources provided adequate
quantities of differing length and weight measurement types to create length-length and length-

weight conversion factors.

2.11 RESEARCH RECOMMENDATIONS

2.11.1 Stock Definition

e Investigate the genetic linkages of Yellowtail Snapper populations between Florida and
the Carolinas and between the Gulf of Mexico and western Caribbean.
e Investigate the current occurrence of hybrids (e.g., with Lane Snapper) throughout the

range of the stock.

2.11.2 Natural Mortality

e As the apparent maximum age of Yellowtail Snapper increased from assessment to
assessment, the natural mortality estimates decreased. Estimates of natural mortality that are
derived independently from life history parameters would help to validate these methods.
Given adequate fishery independent age information, total mortality (fishing mortality plus
natural mortality) can be estimated. In addition, telemetry and tag-recapture methods can
offer independent estimation of fishing mortality and natural mortality, however these
methods rely on high site fidelity of Yellowtail Snapper to reef sites or reliable tag return
rates.
e Investigate estimates of natural mortality rates for different life stages of Yellowtail
Snapper using ecosystem simulation models (e.g., Ecopath with Ecosim and OSMOSE).
2.11.3 Release Mortality
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e On-board observers inform immediate release mortality, however information on delayed
mortality is limited. Additional tagging of Yellowtail Snapper with passive and acoustic tags,
as well as the continued development of tag-and-recapture models would help to inform

delayed release mortality.

2.11.4 Age and Growth

e [Expand and increase the amount of length-at-age data coming from fishery-independent
biological sampling throughout the range of the stock (especially for fish smaller than the
current minimum size limit).

e Continue to sample the population off the Carolinas undergoing reduced targeted fishing

pressures and allowing for greater estimates of maximum age.

2.11.5 Reproduction

e Expand information on reproductive characteristics such as age- and size-at-maturity,
fecundity, sex ratio, and distribution of spawning aggregations throughout the range of the

stock.

2.11.6 Movements and Migrations

e Investigate juvenile ontogenetic shifting from nearshore areas to reef habitat.
e Investigate movement and migration rates between the Florida Keys, southeast Florida, and

southwest Florida (e.g. acoustic tagging and stable isotope studies).

2.12 DATA BEST PRACTICES COMMENTS AND SUGGESTIONS

The methods outlined and implemented above for deriving constant and age-specific estimates of
natural mortality followed the SEDAR Best Practices (2016) recommendations and the precedent
set by other SEDAR assessments (e.g. SEDAR 51). When gathering the age information from
the different data providers (e.g. NCLAB, PCLAB, and FWRI), the use of the Best Practices
template allowed for easier merging between sources and helped reduce ambiguity within the
data. The methods used for predicting length at age also followed Best Practices

recommendations.
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