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Southeast Data, Assessment, and Review

SEDAR 26

U.S. Caribbean Redtail Parrotfish

SECTION I: Introduction

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



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; and
Interstate Commission representatives: Executive Directors of the Atlantic States and Gulf States
Marine Fisheries Commissions.

SEDAR is 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 series of webinars, during
which assessment models are developed and population parameters are estimated using the
information provided from the Data Workshop. Third and final is the Review Workshop, during
which independent experts review the input data, assessment methods, and assessment products.
The completed assessment, including the reports of all 3 workshops 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.

SEDAR Review Workshop Panels consist of a chair, 3 reviewers appointed by the Center
for Independent Experts (CIE), and three reviewers appointed from the SSC of the Council
having jurisdiction over the stocks being assessed. The Review Workshop Chair is appointed by
the Council from their SSC. Participating councils may appoint additional representatives of
their SSC, Advisory, and other panels as observers.



2. MANAGEMENT OVERVIEW ((Prepared by Graciela Garcia-Moliner and Bill
Arnold)

2.1.  Fishery Management Plan, Plan Amendments, and Local Regulations

Red tail parrotfish (Sparisoma chrysopterum) is one of several species of parrotfish within the parrotfish
fishery management unit (CFMC 2005). The regulatory overview describes the management measures
that directly or indirectly impact red tail parrotfish. There are no regulations specific to any of the
species of parrotfish in the US Caribbean.

The U.S. Caribbean includes the islands of Puerto Rico and the U.S. Virgin Islands (USVI) including St.
Thomas, St. John, and St. Croix. The state waters of Puerto Rico extend 9 nm from the shore and the
state waters of the USVI extend 3 nm from shore. The following summary applies to these jurisdictions
separately.

The following is a summary of the management measures that directly or indirectly have impacted the
parrotfish fishery in the U.S. Caribbean. The Fishery Management Plan for the Shallow-water Reef Fish
Fishery of Puerto Rico and the U.S. Virgin Islands (1985) included 9 species of parrotfish in the FMU, it
did not include redfin parrotfish (Sparisoma rubripinne) and did not include size limits, seasonal
closures or other management measures directed at the parrotfish fishery in the EEZ. However,
regulations on the mesh size of traps that were implemented at the time had a direct impact on the
parrotfish fishery. The redfin parrotfish was incorporated into Reef Fish Fishery Management Plan in
1993 (formerly known as the Fishery Management Plan for the Shallow-water Reef Fish Fishery of
Puerto Rico and the U.S. Virgin Islands; Federal Register, VVol. 50, No. 167: 34850-34855). .

Measures in the original FMP, and in the follow-on amendments, that affect parrotfish include changes
to requirements for the constructions of traps (in both the Spiny Lobster and Shallow-water Reef Fish
FMPs) as well as seasonal and/or area closures established through amendments to the Reef Fish FMP
and the Coral FMP:

Description of Action FMP/Amendment Effective Date

Traps: construction and requirement for Spiny Lobster FMP 1985
degradable panel

Traps: construction and requirement for Reef Fish FMP/Amen. 1/ 1985;
degradable panel; changes to mesh size. Reg. Amen./Amen. 2/SFA 1990;1993;2005
Seasonal area closure Reef Fish FMP/Amen. 2; 1993,1996,
Amen. 3/Interim Rule/ SFA 1999,2005
Closed area Coral FMP Amen. 1 1999

Seasonal closure for snappers and groupers SFA 2005




In 2005, the Council ratified the Sustainable Fisheries Act (SFA) Amendment, which categorized
parrotfish (along with groupers and other species) into fishery management units (FMUs). Parrotfish
were all included in the Parrotfishes FMU (species included are: redtail parrotfish (Sparisoma
chrysopterum), redfin (S. rubripinne), redband (S. aurofrenatum), stoplight (S. viride), blue (Scarus
coeruleus), midnight (S. coelestinus), rainbow (S. guacamaia), queen (S. vetula), princess (S.
taeniopterus), and striped parrotfish (S. iseri). Also included in the SFA Amendment, specifically as
Amendment 3 to the Reef Fish Fishery Management Plan of Puerto Rico and the USVI, was a
determination that the parrotfish were undergoing overfishing. To respond to this determination,
measures were included in the SFA Amendment to institute a total ban on the use of nets, a major gear
used in the parrotfish fishery, in the EEZ and a prohibition on the bottom tending gear in all seasonally
closed areas (HAPCs). A number of closed seasons for various FMUs during the peak spawning months
of each species were also implemented and indirectly impact parrotfish. The implementation took place
on November 28, 2005, and continues to the present. At the time of implementation these measures
applied only to U.S. Caribbean EEZ waters.

Compatible regulations on the ban of nets were implemented by the Government of the Territory of the
USVI for their local water on July 5, 2006. Also, the prohibition on the use of bottom tending gear
(including traps) from the HAPCs was implemented by the USVI Government at the time.

Puerto Rico followed a slightly different strategy by implementing a ban on the use of SCUBA and nets
fished together in 2004 (Regulation 6768 with an implementation date of March 12, 2004), establishing
a mesh size for gillnets of more than 2 inches (51 mm) (as it was since 1936) and various restrictions on
the construction of beach seines (beach seines were subsequently banned and re-established since 2004
to present). Although, as noted above, the implementation of Regulation 6768 was to begin in March
2004, a subsequent Administrative Order (Number 2004-12) delayed enforcement until January 1, 2005,
in an effort to provide adequate opportunity to educate fishers on the new regulations. The
Administrative Order included a 2-year grace period for these restrictions to be implemented.

Note that the closed seasons in all three island groups, were designed to benefit other species but not
parrotfish (i.e., SUL including silk snapper (October — December), Grouper Unit 4 (February-April, SU3
(mutton and lane snapper April-June), GU3 (red hind, December-February) and might have limited
impact on parrotfish. However, the seasonal area closures described in Tables 2.1.1, 2.1.2, and 2.1.3
although not designed specifically for the protection of parrotfish could indirectly benefit parrotfish
because the closure areas encompass habitats occupied by parrotfish species including red tail. The SFA
Amendment also prohibited placement of bottom tending gear (e.g., traps, bottom longlines, nets) within
Habitat Areas of Particular Concern (HAPCs).



Table 2.1.1. Annual Commercial/Recreational Parrotfish Regulatory Summary: St. Croix

Minimum size limit Trip limit Closed season Closed Area

Year | Fishing Year | Size | Startdate | End date Amount Start date End date Start date End date Area/Seasonal® Start date | End date
1993 Lang Bank® 11/15 12/31
1994 Lang Bank® 1/1; 2/28;
12/1 12/31
Mutton Snapper® 31 6/30
1995 Lang Bank® 1/1; 2/28;
12/1 12/31
Mutton Snapper® 31 6/30
1996 Lang Bank® 1/1; 2/28;
12/1 12/31
Mutton Snapper® 31 6/30
1997 Lang Bank® 1/1; 2/28;
12/1 12/31
Mutton Snapper® 31 6/30
1998 Lang Bank® 1/1; 2/28;
12/1 12/31
Mutton Snapper® 31 6/30
1999 Lang Bank® 1/1; 2/28;
12/1 12/31
Mutton Snapper® 31 6/30
2000 Lang Bank® 1/1; 2/28;
12/1 12/31
Mutton Snapper® 31 6/30
2001 Lang Bank® 1/1; 2/28;
12/1 12/31
Mutton Snapper® 31 6/30
2002 Lang Bank® 1/1; 2/28;
12/1 12/31
Mutton Snapper® 31 6/30
2003 Lang Bank® 1/1; 2/28;




12/1 12/31

Mutton Snapper® 31 6/30

2004 Lang Bank® 1/1; 2/28;
12/1 12/31

Mutton Snapper® 31 6/30

2005 Lang Bank® 1/1; 2/28;
12/1 12/31

Mutton Snapper® 31 6/30

2006 Lang Bank® 1/1; 2/28;
12/1 12/31

Mutton Snapper® 31 6/30

2007 Lang Bank® 1/1; 2/28;
12/1 12/31

Mutton Snapper® 31 6/30

2008 Lang Bank® 1/1; 2/28;
12/1 12/31

Mutton Snapper® 31 6/30

2009 Lang Bank® 1/1; 2/28;
12/1 12/31

Mutton Snapper® 31 6/30

2010 Lang Bank® 1/1; 2/28;
12/1 12/31

Mutton Snapper® 31 6/30

'EEZ waters only; ?2/29 during leap years;*1993 territorial area closure; 1994 EEZ and territorial area closure; 1996 boundary change to make EEZ compatible
with state; “Bottom tending gear (e.g., traps, nets, bottom longlines) prohibited from seasonally closed areas (i.e., HAPCs); °Boundary change to Tourmaline

Bank closed area; °Closure extended to six months (October 1 through March 31) beginning with 2011 calendar year.




Table 2.1.2. Annual Commercial/Recreational Parrotfish Regulatory Summary: St. Thomas

Minimum size limit Trip limit Closed season Closed Area

Year | Fishing Year | Size Start date | End date | Amount (lbs) | Start date End date Start date End date | Area/Seasonal® Start date | End date
1990 Hind Bank(MCD) 12/1 12/31
1991 Hind Bank(MCD) 11, 2/28;
12/1 12/31
1992 Hind Bank(MCD) 1/1; 2/28;
12/1 12/31
1993 Hind Bank(MCD) 11, 2/28;
12/1 12/31
1994 Hind Bank(MCD) 1/1; 2/28;
12/1 12/31
1995 Hind Bank(MCD) 11, 2/28;
12/1 12/31
1996 Hind Bank(MCD) 11, 2/28;
12/1 12/31
1997 Hind Bank(MCD) 11, 2/28;
12/1 12/31
1998 Hind Bank(MCD) 1/1; 2/28;
12/1 12/31
1999 Hind Bank(MCD) 1/1; 2/28;
12/1 12/31
2000 Hind Bank(MCD) 11 12/31
2001 Hind Bank(MCD) 11 12/31
2002 Hind Bank(MCD) 1/1 12/31
2003 Hind Bank(MCD) 1/1 12/31
2004 Hind Bank(MCD) 1/1 12/31
2005 Hind Bank(MCD) 11 12/31
Grammanik Bank 2/1 4/30
2006 Hind Bank(MCD) 1/1 12/31
Grammanik Bank 2/1 4/30




2007 Hind Bank(MCD) 1/1 12/31
Grammanik Bank 2/1 4/30
2008 Hind Bank(MCD) 1/1 12/31
Grammanik Bank 2/1 4/30
2009 Hind Bank(MCD) 1/1 12/31
Grammanik Bank 2/1 4/30
2010 Hind Bank(MCD) 1/1 12/31
Grammanik Bank 2/1 4/30

'EEZ waters only; 1993 territorial area closure; 1994 EEZ and territorial area closure; 1996 boundary change to make EEZ compatible with state; *2/29 during
leap years; “Bottom tending gear (e.g., traps, nets, bottom longlines) prohibited from seasonally closed areas (i.e., HAPCs); °Boundary change to Tourmaline

Bank closed area; °Closure extended to six months (October 1 through March 31) beginning with 2011 calendar year.




Table 2.1.3. Annual Commercial/Recreational Parrotfish Regulatory Summary: Puerto Rico

Minimum size limit Trip limit Closed season Closed Area
Year Fishing Year | Size Start date | End date | Amount (lbs) | Start date End date Start date End date | Area/Seasonal® Start date | End date
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993 Tourmaline Bank 11/15 12/31
1994 Tourmaline Bank 1/1; 2/28;
12/1 12/31
1995 Tourmaline Bank 1/1; 2/28;
12/1 12/31
1996 Tourmaline Bank® 1/1; 2/28;
12/1 12/31
1997 Tourmaline Bank 1/1; 2/28;
12/1 12/31
Abrir La Sierra 1/1; 2/28;
12/1 12/31
Bajo de Sico 1/1; 2/28;
12/1 12/31
1998 Tourmaline Bank 1/1; 2/28;
12/1 12/31
Abrir La Sierra 1/1; 2/28;
12/1 12/31
Bajo de Sico 1/1; 2/28;
12/1 12/31
1999 Tourmaline Bank 1/1; 2/28;




12/1 12/31

Abrir La Sierra 1/1; 2/28;

12/1 12/31

Bajo de Sico 1/1; 2/28;

12/1 12/31

2000 Tourmaline Bank 1/1; 2/28;
12/1 12/31

Abrir La Sierra 1/1; 2/28;

12/1 12/31

Bajo de Sico 1/1; 2/28;

12/1 12/31

2001 Tourmaline Bank 1/1; 2/28;
12/1 12/31

Abrir La Sierra 1/1; 2/28;

12/1 12/31

Bajo de Sico 1/1; 2/28;

12/1 12/31

2002 Tourmaline Bank 1/1; 2/28;
12/1 12/31

Abrir La Sierra 1/1; 2/28;

12/1 12/31

Bajo de Sico 1/1; 2/28;

12/1 12/31

2003 Tourmaline Bank 1/1; 2/28;
12/1 12/31

Abrir La Sierra 1/1; 2/28;

12/1 12/31

Bajo de Sico 1/1; 2/28;

12/1 12/31

2004 Tourmaline Bank 1/1; 2/28;
12/1 12/31

Abrir La Sierra 1/1; 2/28;

12/1 12/31

Bajo de Sico 1/1; 2/28;

12/1 12/31




2005 Tourmaline Bank 1/1; 2/28;
12/1 12/31

Abrir La Sierra 1/1; 2/28;

12/1 12/31

Bajo de Sico 1/1; 2/28;

12/1 12/31

2006 Tourmaline Bank 1/1; 2/28;
12/1 12/31

Abrir La Sierra 1/1; 2/28;

12/1 12/31

Bajo de Sico 1/1; 2/28;

12/1 12/31

2007 Tourmaline Bank 1/1; 2/28;
12/1 12/31

Abrir La Sierra 1/1; 2/28;

12/1 12/31

Bajo de Sico 1/1; 2/28;

12/1 12/31

2008 Tourmaline Bank 1/1; 2/28;
12/1 12/31

Abrir La Sierra 1/1; 2/28;

12/1 12/31

Bajo de Sico 1/1; 2/28;

12/1 12/31

2009 Tourmaline Bank 1/1; 2/28;
12/1 12/31

Abrir La Sierra 1/1; 2/28;

12/1 12/31

Bajo de Sico 1/1; 2/28;

12/1 12/31

2010 Tourmaline Bank 1/1; 2/28;
12/1 12/31

Abrir La Sierra 1/1; 2/28;

12/1 12/31

Bajo de Sico 1/1; 2/28;




12/1 12/31

2011 Tourmaline Bank 1/1; 2/28;
12/1 12/31

Abrir La Sierra 1/1; 2/28;

12/1 12/31

Bajo de Sico® 1/1; 2/28;

12/1 12/31

TEEZ waters only; 21993 territorial area closure; 1994 EEZ and territorial area closure; 1996 boundary change to make EEZ compatible with state; *2/29 during
leap years; “Bottom tending gear (e.g., traps, nets, bottom longlines) prohibited from seasonally closed areas (i.e., HAPCs); *Boundary change to Tourmaline

Bank closed area; °Closure extended to six months (October 1 through March 31) beginning with 2011 calendar year.




2.2. Control Date Notices

The CFMC at its 130™ meeting on March 24-26, 2009, established a control date of March 24, 2009, for
every fishery managed by the Council, including parrotfishes.

2.3. Management Program Specifications

The following is a summary of general information regarding management of parrotfish in the U.S.
Caribbean:

Species Redtail parrotfish
Management Unit Parrotfishes
Management Unit Definition Includes redtail parrotfish (S. chrysopterum),

redfin (S. rubripinne), redband (S. aurofrenatum),
stoplight (S. viride), blue (Scarus coeruleus),
midnight (S. coelestinus), rainbow (S.
guacamaia), queen (S. vetula), princess (S.
taeniopterus), and striped parrotfish (S. iseri)

Management Entity Caribbean Fishery Management Council
Management Contacts William Arnold - SERO

SERO / Council Graciela Garcia-Moliner - CFMC
Current stock exploitation status Undergoing overfishing

Current stock biomass status Unknown

As described in the following table, the 2005 SFA Amendment established reference points for
parrotfishes. This fishery unit includes 10 species of parrotfish. The 2010 ACL Amendment
proposes to prohibit all take of 3 parrotfish (midnight, blue and rainbow) from the EEZ, establish
bag limits for the recreational catch of parrotfish, and redefine management reference points
based on average current catch for each geographically distinct area (i.e., Puerto Rico, St.
Thomas/St. John (STT/STJ), and St. Croix (STX).

Note that reference points were based upon commercial and recreational landings only.
Although discards may occur in these fisheries, there has been no available method for
estimating the extent of those discards.



Criteria Current Proposed
Definition Value Definition Value
MSST MSST = [(1-M) or 0.5 600,000 MSST =[(1-M) or 0.5 whichever | SEDAR 26
whichever is greater]*Busy is greater]*B ysy

MFEMT Fumsy Proxy 0.43 Fumsy SEDAR 26
MSY Yield at Fysy Proxy 304,000 Yield at Fysy SEDAR 26
Fusy M 0.43 Fmax SEDAR 26
(0)'% Yield at Foy 285,000 Yield at Foy SEDAR 26
Foy Fovy =0.75 * Fysy Proxy Not specified Fov = 50%,75%, 85% Fysy SEDAR 26
M 043 SEDAR 26

Stock Rebuilding Information

According to NOAA'’s Fish Stock Sustainability Index
(http://www.nmfs.noaa.gov/sfa/statusoffisheries/2011/first/FSSInonFSSIstockstatusQl 2011.pdf
), the parrotfish FMU is considered to be undergoing overfishing but not overfished. Thus, no

rebuilding plan is required.

Stock Projection Information.

The 2010 ACL Amendment to the FMPs proposes the following criteria for applying AMs in the
management of parrotfishes:

Requested Information

Value

First Year of Management

2012

Projection Criteria during interim years should be

based on (e.g., exploitation or harvest)

Commercial + Recreational
Landings in Puerto Rico,
Commercial Landings in the
usvi

Projection criteria values for interim years should
be determined from (e.g., terminal year, avg of X

years)

2011 landings for 2012;
average of 2011-2012 landings
for 2013, and average 3 years of
landings for 2014 and forward

The proposed 2010 Caribbean ACL Amendment is not yet approved but it would establish an
ACL for Parrotfishes in Puerto Rico (commercial and recreational) and in the USVI:




Current Quota Value ACL (pounds) 165,022 (PR);
48,818 (STT/STJ)
293,219 (STX)
Next Scheduled Quota Change TBD
Annual or averaged quota Averaged
If averaged, number of years to average 6-7 years’
Does the quota include bycatch/discard ? No

16 years for PR recreational and STT commercial; 7 years for PR and STX commercial.

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

Average landings.

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.

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

The CFMC recognizes the limitations of the data. Improvements in data collection are
anticipated resulting from more fisherman-friendly reporting forms and enhanced data
collection and effort monitoring. For most effective management of the fisheries, the
CFMC will need timely in-season data which is currently lacking for the U.S. Caribbean.

2.4. Management and Regulatory Timeline

Tables 2.1.1, 2.1.2, and 2.1.3 provide event timelines of State and federal EEZ management
actions by island group. Additional details regarding regulatory history for Puerto Rico, USVI,
and EEZ waters follow.

The principal gears used in targeting parrotfish are traps and nets (including herding with SCIBA
gear) and spear. Trap and pots configurations have been regulated since 1936 in Puerto Rico,



since 1972 in the USVI, and since 1985 in the EEZ. Nets (beach seines) have been regulated in
Puerto Rico since 1936 and not until 2005 in the EEZ and in 2006 in the USVI.

Trap Requlations

Puerto Rico’s Fishing Law of 1936 required that all traps have a self-destruct panel but made no
mention of mesh size. In 1972, Act 3330 of the USVI regulated the mesh size of traps,
establishing a minimum size of 1.25” in the smallest dimension. By convention rather than
regulation, trap construction was of wood and hexagonal (i.e., chicken wire) wire mesh.

Starting in 1985 regulations associated with spiny lobster management established that, in all
three jurisdictions, self-destruct panels must be configured into traps. Also in 1985, traps to be
deployed in the EEZ had to have a minimum mesh size of 1.25” in the smallest dimension,
resulting in compatible regulations between the USVI and the EEZ. However, the regulations
were not implemented in federal waters until 1988. These regulations were established under the
Fishery Management Plan for the Shallow-water Reef Fish Fishery of Puerto Rico and the USVI
(i.e., Reef Fish FMP).

In the 1990’s, amendments to the Reef Fish FMP (1990, 1991, 1993) increased the minimum
mesh size for traps to 1.5" hexagonal or 1.5" square until September 13, 1993, and to 2" square
thereafter. These regulations also required that the degradable panel be fastened with degradable
material and established specifications for the composition of the degradable material. The
intention of the CFMC was to have only one panel but as the regulations were written there was
a requirement for two degradable panels plus a degradable door. This regulation was revised
through a technical amendment, resulting in a requirement for only a single biodegradable panel.

In the EEZ by 1994, regulations for traps required that traps have a minimum mesh size of 1.5”
hexagonal or 2” square mesh. The documentation for this requirement is available at the
Council’s office.

Act 3330 of the USVI regulates fishing and fishing gear. This 1972 regulation required that a
minimum mesh size in traps be of 1.25” hexagonal in the smallest dimension and that an escape
panel with degradable material also be incorporated into the traps.

In the USVI, each District imposes different requirements for trap construction but all traps have
to be inspected and certified. In STT/STX beginning in 1996, all new traps must have a
minimum mesh size identical to that required for the EEZ: 1.5” hexagonal or 2” square in the
smallest dimension. The requirement for an escape panel with degradable fasteners is
compatible in all jurisdictions.

However, in STX beginning in 1996, the minimum mesh size required for new traps was 1.5”
hexagonal or 1.5 square in the smallest dimension.



Beginning in1998, the EEZ, STT/STJ, and STX required the same mesh size of 1.5” hexagonal
(but not for the square mesh) for all new traps. Also beginning in 1998, all traps in the USVI had
to comply with the 1.5” minimum hexagonal mesh size. The difference between the Districts
remained with STT/STJ continuing to allow a square mesh of 2” whereas STX still required a
1.5” minimum mesh.

Beginning in 2000, STT/STJ required that all traps had a minimum mesh size of 2” hexagonal or
2”7 square. All traps had to be inspected and tagged. This is the most restrictive minimum mesh
size requirement in the U.S. Caribbean.

Beginning in 2004, Puerto Rico regulated the construction of traps and required, but did not
implement, a minimum mesh size of 1.5” hexagonal or 2” square. Implementation of these mesh
size requirements did not occur until 2007.

In summary, the time periods during which mesh size regulations were stable are as follows:

1) For the EEZ, (a) 1.25” minimum mesh from 1988 to 1993 (total of 6 years), and (b) 1.5
hexagonal or 2” square from 1994 to present (total of 17 years through 2010).

2) For STT/STJ, (a) 1.25” minimum mesh from 1972 to 1996 (total of 25 years), (b) 1.5”
hexagonal or 2” square from 1997 to 2000 (total of 4 years), and (c) 2” square or 2” hexagonal
from 2001 to present (total of 10 years through 2010).

3) For STX, (a) 1.25” minimum mesh from 1972 to 1996 (total of 25 years), (b) 1.5” hexagonal

or 1.5” square from 1996 (new traps) to 2009 (total of 14 years) or from 1998 (all traps) to 2009
(total of 12 years), (c) 1.5” hexagonal during 2009 (total of 1 year), and (d) 1.5” hexagonal or 2”
square beginning in 2010 (total of 1 year to present).

Compatibility in the mesh size regulation was achieved as follows:

(@) 1.25” mesh in both USVI and EEZ waters between 1985 and 1988 (total of 4 years), (b) 1.5
hexagonal in both STT/STJ and EEZ waters between 1996 and 2000 (total of 5 years), and (c) 2”
square from 1996 to present for both STT/STJ and EEZ waters (total of 16 years through 2010).

The missing years correspond to periods when the regulations included a mix of 1.25” minimum
mesh, 1.5” hexagonal or square mesh, and 2” square mesh.

Compatibility of EEZ and STX regulations included (a) 1.25” between 1988 and 1994 (total of 7
years), (b) 1.5” hexagonal between 1996 and present (total of 16 years through 2010), and (c) for
2” square in 2010 (total of 1 year through 2010).

Tables 2.7.1, 2.7.2, and 2.7.3 summarize the number of years during which the mesh size was the
same for the EEZ and each of the islands or island groups. Figure 2.7.1 provides a visual
timeline for changes in regulations, clearly showing the predominance of regulations regarding
mesh size.



Table 2.4.1. EEZ and STT/ST]J years of compatible mesh size for traps.

1.25"

1.5"

2" square
2" hex

STT

EEZ
1.25" 1.5" 2" square 2" hex
1988 1994 1994 NO
1972 7(1988-1996)
1996 5 (1996-2000)
1996 5(1996-2010)

2000

Table 2.4.2. EEZ and STX years of compatible mesh size in traps.

EEZ
1.25" 1.5" 2" square 2" hex
1988 1994 1994 NO
1.25" 1972 7 (1988-1994)
STX 1.5" 1996 5(1996-2010)
2" square 2010 1(2010)
2" hex
Table 2.4.3. EEZ and Puerto Rico (this table needs to be reviewed).
EEZ
1.25" 1.5" 2" square 2" hex
1988 1994 1994 NO
1.25"
PR 1.5" 2007 4 (2007-2010)
2" square 2007 4 (2007-2010)

2" hex



Table 2.4.4. Periods of time during which the same regulation of mesh size was maintained in
each of the areas or jurisdictions.

Years during which the same mesh size was maintain in each

jurisdiction
Mesh/Area EEZ usvi STT STX
1.25" 1988-1993 1972-1996 1972-1998 1972-1998
1.5"hex/square 1993-1994 1996-1998
1.5" hex 1994-2010 1996-2000 1996-2010
2"square 1994-2010 1996-2010 2010
2" hex 2000-2010

ADMINISTRATIVE IMPACT ON FISHERIES

| 1.5" hexand 1.5"square to Spet 13 199?7; 1.5" hex 2" square after9/14/93 (1994)

2004 - Puerto Rico
Lobster pot 6x6"
escape panel
1993 - Trap |
mesh size - 1.5" Prohibit traps and
BT 1995 - USVI 2004 - Puerto Rico : P
1985 - Traps Inspect traps Traps degradable ottom
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3. ASSESSMENT HISTORY AND REVIEW

U.S. Caribbean redtail parrotfish have not been formally assessed prior to SEDAR 26.

4, REGIONAL MAPS
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Figure 4.1 Caribbean management region including Council and EEZ Boundaries.
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5. ASSESSMENT SUMMARY

The Summary Report provides a broad but concise view of the salient aspects of the
stock assessment. It recapitulates: (a) the information available to and prepared by the Data
Workshop; (b) the application of those data, development and execution of one or more
assessment models, and identification of the most reliable model configuration as the base run by
the Assessment Process; and (c) the findings and advice determined during the Review
Workshop.

Executive Summary

The Review Panel was in agreement that data poor methods to assess the status of redtail
parrotfish stocks across the different regions (Puerto Rico, St. Thomas/St. John, and St. Croix)
was appropriate given the substantial uncertainty in virtually all of the data and input parameters.
There was also agreement that, in general, appropriate methods were applied to ascertain status
of the stocks given the data poor situation. Given that a time-series analysis of size frequency
distributions of the stock across the three regions is the primary information available for
assessing relative total mortality estimates, the consensus of the Review Panel is that the Trip
Interview Program (TIP) be continued and, if feasible, enhanced. Basic life history information
from the US Caribbean is also considered to be extremely important to more fully assess the
status of the stocks and it is the opinion of the Review Panel that further investments in this
research will provide, over time, substantial benefits.

Stock Status and Determination Criteria

Data limitations in the US Caribbean preclude the use of advanced quantitative analyses that
provide measures of uncertainty. However, the following conclusions can be drawn based on the
data-poor methods employed in this assessment, the fundamental principles of population
dynamics, and an overall interpretation of the raw data.

Given the available information for all three islands there is no evidence to suggest overfishing
of redtail parrotfish is occurring in the US Caribbean. The overfished status is unknown.

Stock Identification and Management Unit

e Redtail parrotfish are found North as far as south Florida, throughout Caribbean, and as
far south as Brazil.

e Juveniles are associated with seagrass meadows and adults are associated with coral
reefs, seagrass, sand and mud flat, and mangroves

e The redtail parrotfish management areas within the U.S. Caribbean include the islands of
Puerto Rico and the U.S. Virgin Islands (USVI) including St. Thomas, St. John, and St.
Croix. The state waters of Puerto Rico extend 9 nm from the shore and the state waters
of the USVI extend 3 nm from shore.



Assessment Data

A detailed summary table of the data available for consideration during this assessment can be
found in Section VI: Addendum of the Stock Assessment Report.

e No species-specific commercial landings for parrotfish are available from any of the
islands; however the aggregate data was used for qualitative interpretation of the
overfishing status.

e Recreational landings and discard estimates are available for Puerto Rico for the years
2000-2010 via MRFSS/MRIP however data were not used in quantitative or qualitative
analyses to determine overfishing status. No recreational information was available for
the USVI.

e No species-specific standardized abundance indices were produced, and aggregate
indices were considered inappropriate for interpreting overfishing status.

e Commercial length data were available from the Trip Interview Program:

St. Croix

0 Redtail parrotfish pots/traps data available years 1984-2002, 2005, 2007, 2010
0 Redtail parrotfish nets data available years 1993-1998, 2000-2005, 2007, 2010
0 Redtail parrotfish diver data available years 1996, 2002-2005, 2007-2010

St. Thomas/St. John

0 Redtail parrotfish pots/traps data available years 1984-1988, 1991-1996, 2002-
2006, 2008-2011

Puerto Rico

0 Redtail parrotfish pots/traps data available years 1986-2007
0 Redtail parrotfish nets data available years 1986-2008
e A rrange of different parrotfish growth rates were compared and found to be very similar
to each other in term of growth rates, but differ in terms of asymptotic length.
e The following were used in the length-frequency analysis:
0 The assessment report central (base) case values for K and Lis were 0.78 per year
and 300 mm respectively.
0 Lower and upper bounds were K=0.312 and 1.212 per year
0 Li,=270 and 450 mm for all combinations of gear/island except PR pots and traps

upper bound was 390 mm
Release Mortality
No data on release mortality for redtail parrotfish in the U.S. Caribbean exists. Release mortality
information is not required for the length-based approach attempted in this assessment.
Assessment Methods

e The primary source of data for redtail parrotfish is length data from the NMFS TIP
database. A review of the length frequency data available from the NMFS Trip Interview
Program (TIP) database showed that sample sizes were sufficient to conduct a



comprehensive time-series analysis for a limited number of species, island, and gear
combinations (see SEDAR-DW-04 paper).

e The analysis focused on time series analyses and relative differences in total mortality
estimates rather than on absolute values of total mortality due to considerable uncertainty
in age-growth parameters.

e Total mortality (Z) estimates and the ability to detect changes in mortality were explored
using a variant of the Beverton-Holt length-based mortality estimator.

o For Puerto Rico, both the pot/trap and net fishery were examined.

o0 In St. Thomas/St. John, only the trap.pot fishery had sufficient sample sizes for
analyses.

o0 In St. Croix, the pot/trap fishery, the net fishery, and the diver-based fishery were
examined for changes in mortality over the time series.

Catch Trends

e Commercial landings for the parrotfish family in Puerto Rico display a peak during the
first few years of the time series (1983-1985), and have remained fairly constant since
2005.

e The bulk of the commercial landing come from St. Croix, where a slight increasing trend
in reported landings can be observed for the parrotfish family over the time series.

Fishing Mortality Trends

Estimates of total mortality can be translated to fishing mortality (F) by subtracting natural
mortality. Lacking direct estimates of natural mortality, life history invariant relationships would
have to be used and given the uncertainty in total mortality estimates this was not pursued.

Stock Abundance and Biomass Trends

Given the data limitations, accurate estimates of stock abundance or biomass could not be
developed. The Review Panel agreed that without additional information it is not possible to
provide estimates of stock size or change in stock size.

Key Sources of Scientific Uncertainty

e The calculation of traditional benchmarks based on MSY theory using the mean length
mortality estimation method was not possible due to considerable uncertainty in the
available life-history parameters. Lack of current, species-specific life history
information greatly hindered the assessment.

e Small sample size for the length data in recent years complicated the interpretation of the
results.



Projections:

Given the data limitations, projections for future status could not be constructed.
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Figure 1. Reported commercial landings of parrotfish family in Puerto Rico, 1983-2009. 2009
data are preliminary. (Figure 2.6.2 in the Assessment Workshop Report)
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Figure 2. Estimated recreational catch of redtail parrotfish in Puerto Rico 2000-2010. Source =
MRIP. Data are AB1 catch (numbers of fish). (Figure 2.6.3 in the Assessment Workshop Report)
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Figure 3. Yearly commercial landings of parrotfish by gear fished as reported (no expansion factors
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Figure 4. Yearly commercial landings of parrotfish by gear fished as reported (no expansion factors
applied) on fisher logbooks from St. Thomas and St. John. (Figure 4.8.10 from the Data Workshop
Report)
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Figure 5. Parrotfish nominal standardized CPUE of commercial fishing vessels in St. Croix.
Fish traps/pots CPUE = pounds parrotfish/trap haul/trip; SCUBA CPUE = pounds
parrotfish/(amount of gear*trip duration); Gillnet CPUE = pounds parrotfish/(number of
nets*trip duration). (Figure 6.8.16 from the Data Workshop Report)

stx gillnet = = Lower 95% Cl (trap) = = Upper 95% ClI (trap)




6. SEDAR ABBREVIATIONS

ABC
ACCSP
ADMB
ALS
ASMFC
B
BMSY
CFMC
CIE
CPUE
F

Fmax

Fmsy
Fovy

Fxx% spr

Fo

FL FWCC
FWRI

GA DNR
GLM
GMFMC
GSMFC
GULF FIN
M
MARMAP
MEMT

MRFSS

MRIP

Allowable Biological Catch

Atlantic Coastal Cooperative Statistics Program

AD Model Builder software program

Accumulated Landings System; SEFSC fisheries data collection program
Atlantic States Marine Fisheries Commission

stock biomass level

value of B capable of producing MSY on a continuing basis
Caribbean Fishery Management Council

Center for Independent Experts

catch per unit of effort

fishing mortality (instantaneous)

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

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

a fishing mortality close to, but slightly less than, Fmax
Florida Fish and Wildlife Conservation Commission
(State of) Florida Fisheries 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

natural mortality (instantaneous)

Marine Resources Monitoring, Assessment, and Prediction

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

Marine Recreational Fisheries Statistics Survey; combines a telephone survey of
households to estimate number of trips with creel surveys to estimate catch and
effort per trip

Marine Recreational Information Program



MSST

MSY
NC DMF
NMFS
NOAA
oYy
SAFMC
SAS

SC DNR
SEDAR
SEFSC
SERO
SPR
SSB
SSC

TIP

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

maximum sustainable yield

North Carolina Division of Marine Fisheries

National Marine Fisheries Service

National Oceanographic and Atmospheric Administration

optimum vyield

South Atlantic Fishery Management Council

Statistical Analysis Software, SAS Corporation

South Carolina Department of Natural Resources

Southeast Data, Assessment and Review

Fisheries Southeast Fisheries Science Center, National Marine Fisheries Service
Fisheries Southeast Regional Office, National Marine Fisheries Service
spawning potential ratio, stock biomass relative to an unfished state of the stock
Spawning Stock Biomass

Science and Statistics Committee

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

total mortality, the sum of M and F
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1. INTRODUCTION
1.1. WORKSHOP TIME AND PLACE
The SEDAR 26 Data Workshop was held May 16-20, 2011 in St. Croix, USVI.

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
e e.g., age, growth, natural mortality, reproductive characteristics

e provide appropriate models to describe growth, maturation, and fecundity by age, sex,
or length as applicable.

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

3. Recommend discard mortality rates.
e Review available research and published literature

e Consider research directed at queen and silk snapper or redtail parrotfish, as well as
similar species from the Caribbean and other areas.

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

e Include thorough rationale for recommended discard mortality rates.

e Provided justification for any recommendations that deviate from the range of discard
mortality provided in available research and published literature.

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

e Consider and discuss all available and relevant fishery dependent and independent data
sources.

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

e Provide maps of survey coverage.

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

e Discuss the degree to which available indices adequately represent fishery and
population conditions.

e Recommend which data sources are considered adequate and reliable for use in
assessment modeling.

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

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

e Provide length and age distributions if feasible.
7
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e Provide maps of fishery effort and harvest.

6. Evaluate and provide, if available, recreational catch statistics, including both landings
and discards in both pounds and number.

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

e Provide length and age distributions if feasible.

e Provide maps of fishery effort and harvest.

7. 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.

8. Develop a spreadsheet of assessment model input data that reflects the decisions and
recommendations of the Data Workshop.

9. Develop a list of tasks to be completed following the workshop.

10. Prepare the Data Workshop report providing complete documentation of workshop actions
and decisions (Section Il. of the SEDAR assessment report).

1.3. LIST OF PARTICIPANTS
Workshop Panel
DANIEI IMIBEOS ...ttt sttt ne et aeenee e PR DNER
GEIrSON MAITINEZ.....eeveiee ettt et e s e sbe e e tesre e STX Industry rep
JBA BIOWN L.ttt bbb St. Croix DPNR
JENS SKOV ...t STX Industry rep
JEBSUS LLBOM ...t nn s PR DNER
JOSE AIDEIO SANCNEZ ..o STX Industry rep
KeVIN MCCAMNY......ooiieiiie e NMFS/SEFSC/Miami
DL LAY - USSR PR DNER
MEagNAN BrYan........coviiiiiiiiieieee e NMFS/SEFSC/Miami
NANCIE CUMMINGS....cciiitiiieiiecie ettt be s re e sbe e besbe e e nnas NMFS/SEFSC/Miami
N0 T=T 0T o= o - OSSPSR PR DNER
PALFICIZ SKOV ... STX Industry rep
RONHIlL..coee e e NMFS/SEFSC/Galveston
TOA GEUAMKE.......c.eeeieiieieee e NMFS/SEFSC/Miami
TOM DALY ... e STX Industry rep
WaAILEE INQFAM L.t NMFS/SEFSC/Pascagoula
Walter R. KEINIY, JF. .o s SSC Rep/ LSU
WIITIAM TODIAS.....ccuiiiciecece e e e e ene s STX Representative
Council Representation
EUQENIO PINEITO-SOIET ..ottt sttt s srens CFMC
Observers
JUBN CFUZ ettt b e bttt et e e b e e sbe e ebe e ebe e e neene e e STX DPNR
Staff
JUIIE AL INBEE ettt st et et e s e nenbesteebenrenee e eneas SEDAR
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2 TN 4 o] Lo SRS POP SERO
Graciela Garcia-MOLINEN ... e CFMC Staff
T T 01 SRS SEDAR
TYIEE DIAVIS...cvieieiti ettt te et e st e s e et e s be et e beena e tenteenaenreenes NMFS Miami

1.4. LIST OF DATA WORKSHOP WORKING PAPERS AND REFERNCE DOCUMENTS

Document # Title Authors Working
Group
Documents Prepared for the Data Workshop
SEDAR26-DW-01 | A review of the life history Bryan, M.D., M. Life History
characteristics of silk snapper, del Mar Lopez,
gueen snapper, and redtail and B. Tokotch
parrotfish
SEDAR26-DW-02 | Summarized information on Cummings, N.J. PR Catch
recreational catches of silk and and V. Matter Statistics
queen snapper and parrotfish in
Puerto Rico since 2000
SEDAR26-DW-03 | Updated landings information for Cummings, N.J. PR Catch
the commercial shallow in Puerto and Daniel Matos- | Statistics
Rico with emphasis on silk and Caraballo
queen snapper and parrotfish
fisheries
SEDAR26-DW-04 | Preliminary Evaluation of available | Matthew
length-frequency information in the | Campbell, Todd
US Caribbean Trip Interview Gedamke, Walter
Program (TIP) data Ingram
SEDAR26-DW-05 | Updated catch per unit abundance | Cummings, N.J. Indices
indices for silk and queen snapper
from the commercial fisheries in
Puerto Rico
SEDAR26-DW-06 | Not received
SEDAR26-DW-07 | Delta-lognormal and multinomial Ingram, Jr., G.W. Indices
approaches to index development
for parrotfish, silk snapper, and
queen snapper from Puerto Rican
Trip Tickets
SEDAR26-DW-08 | Reported commercial landings of McCarthy, K.J. USVI Catch
parrotfish, snappers, groupers, and Statistics
unclassified finfish in the United States
Virgin Islands, 1974-2008
SEDAR26-DW-09 | Standardized catch rates of McCarthy, K.J. Indices
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parrotfish from commercial fish
traps, SCUBA, and gillnets in the
US Virgin Islands, 1998-2008

SEDAR26-DW-10 | Summary of Fishery Independent Adam G. Pollack Indices
Data from Puerto Rico and the U.S. | and G. Walter
Virgin Islands Ingram, Jr.

2. LIFE HISTORY
21.  OVERVIEW

The Life History working Group consisted of Noemi Pefia Alvarado — Group Leader (Puerto Rico,
Department of Natual Resources and Environment (DNER), Fisheries Research Laboratory (FRL), (Cabo
Rojo, Puerto Rico) and Meaghan Bryan (NOAA/NMFS/SEFSC, Miami Laboratory)

2.2. REVIEW OF WORKING PAPERS

SEDAR26-DW-01: A review of the life history characteristics of silk snapper, queen snapper, and
redtail parrotfish
Meaghan D. Bryan, Maria del Mar Lopez, and Britni Tokotch

The Life History Working Group (LHWG) reviewed the report SEDAR 26-DW-01. SEDAR 26-DW-01
summarizes information on silk and queen snapper and parrotfish.

2.3.  SILK SNAPPER
2.3.1. Stock Definition and Description

Silk snapper are found in western Atlantic waters, as far north as Cape Hatteras, North Carolina and
Bermuda and as far south as Brazil (Bohlke and Chaplin 1967, Froese and Pauly 2011, Figure 2.8.1).
They are also found in the Gulf of Mexico along the continental shelf (Bohlke and Chaplin 1967,
Boardman and Weiler 1980, Sylvester et al. 1980). The reported depth range for silk snapper is 64m —
300m (Sylvester et al. 1980, Parker and Mays 1998, Cummings 2003). Depth distribution and
ontogenetic stage are positively correlated, where younger, smaller fish are generally found in shallower
depths than older and larger individuals (Boardman and Weiler 1980).

2.3.2. Natural Mortality

The range of published natural mortality estimates was large, ranging from 0.19 and 0.86 per year. The
LHWG felt the upper range was unreasonable. For example, Martinez-Andrade (2003) estimated natural
mortality to be between 0.54 and 0.56 per year using the equation published in the FishBase manual
(Froese and Pauly 2011). Attempts made to replicate these estimates using a realistic temperature for
Caribbean waters produced results much lower than Martinez-Andrade’s estimates. The LHWG thus
recommended that these natural mortality estimates be ignored. Additionally the highest estimate of
natural mortality from Tabash and Sierra (1996) was considered high and it was recommended that it not
be used for the assessment.
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2.3.3. Discard Mortality (Scientific studies)
Discard Mortality was not considered by the LHWG.

2.3.4. Age and growth

The age-length and length-weight relationships for silk snapper were discussed. The literature estimates
for the von Bertalanffy parameters discussed during the data workshop were deemed reasonable. The
reported ranges for Ly, K, and t, were 600mm-1170mm total length (TL), 0.051-0.32 per year, and -
2.309 - -0.04 years, respectively. Some concern was expressed by the LHWG regarding the highest
estimate of L;; and the highest value of K (i.e., 1170mm TL and 0.32 per year).

No concern was expressed about the estimates of the length-weight parameter collected from the
literature. The reported range for the allometric growth parameter, b, was 2.86 - 3.1 and the range for the
scaling parameter, a, was 1e®°- 0.117.

2.3.5. Reproduction

Silk snapper are gonochronistic (i.e., sexes are distinct; Sylvester et al. 1980). Silk are thought to spawn
year round (Sylvester et al. 1980). Peak spawning months for silk in the USVI are April-June and
October-December (Sylvester 1974). Parker and Mays (1998) have suggested that peak spawning months
in the southeast USA are July-September and again in October-December.

Estimates of length-at-maturity, L., from the literature varied. The lowest estimates of L, were
296mm fork length (FL) and 267mm FL for males and females, respectively (Rosario et al. 2006). The
remaining estimates ranged between 340mm TL and 600mm TL. L, was generally determined by
macroscopic inspection of the gonads. Rosario et al. (2006), however, conducted a histological
investigation, which may more accurately represent L. EStimates of age-at-maturity, t.s, were also
discussed. The range for t, was between two and six years. The discussed ranges for Ly and ty,; were
deemed reasonable for assessment purposes.

2.3.6. Movements & Migrations

Movements and migrations were not considered by the LHWG.

2.3.7. Meristics & Conversion factors

Meristics and conversion factors were not discussed by the LHWG.

2.3.8. Comments on adequacy of data for assessment analyses

Table 2.7.1 summarizes the recommended life history parameters for all silk and queen snapper and
redtail parrotfish. The symbols used in Table 2.7.1 are as follows: L. is asymptotic length, K is the
growth coefficient and determines how quickly Ly is reached, t, is the length at which size is zero and
allows for fish between the ages of zero and one year to be a hon-zero value, L,y is the observed
maximum length, ty.x is the maximum age, L is the length-at-maturity, t is the age-at-maturity, M is
natural mortality, a is the length-weight scaling parameter, and b is the length-weight power parameter.

The “base” parameter recommendations are those that should be used for the baseline stock assessment
model run. The lower and upper bounds are recommended for sensitivity analysis. The lower bound for
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silk snapper, unless stated otherwise, is the lowest value from the published literature. The upper bound
is generally the highest value reported from the literature. The base case was calculated as the mean of
the reported range, unless stated otherwise. It should be noted that one recommendation was made for
each ty. and the allometric growth parameter because the estimates for t..x from the reviewed literature
were the same and very similar among the reviewed literature for the allometric growth parameter.

2.4. QUEEN SNAPPER
2.4.1. Stock Definition and Description

Queen snapper has a similar distribution to silk snapper. They are found in western Atlantic waters, as far
north as North Carolina and Bermuda and as far south as Brazil (Bohlke and Chaplin 1967, Froese and
Pauly 2011, Figure 2.8.2). They are also found in the Gulf of Mexico along the continental shelf (Bohlke
and Chaplin 1967). Gobert et al. (2005) fished for and found queen snapper at depths between 100m and
500m. This was the widest depth distribution found reported in the literature, however, it was suggested
during the Data Workshop (DW) that queen snapper are found in waters deeper than 500m.

2.4.2. Natural Mortality

One estimate of natural mortality was found in FishBase, however, the original publication could not be
found. Another estimate of natural mortality was provided and was found in Martinez-Andrade (2003),
but was deemed unreliable as previously mentioned for silk snapper. In an effort to be thorough, we
attempted to replicate his estimates using the reported von Bertalanffy growth parameters and the known
range of average temperatures in waters where queen snapper are found. The estimates of natural
mortality could not be replicated.

2.4.3. Discard Mortality (Scientific studies)
Discard Mortality was not addressed by the LHWG.

2.4.4. Age and growth

Historical information on queen shapper age and growth is very limited. The reported estimates for L
and K, were 1020mm TL and 1030mm TL, and 0.29-0.621 per year, respectively (Murray and Moore
1992, Murray et al. 1992, Murray and Neilson 2000).

The reported range for the allometric growth parameter was 2.55-2.908 and the range for the scaling
parameter was 0.012-0.0632 (Bohnsack and Harper 1988, Murray and Moore 1992, Rosario et al. 2006).

2.4.5. Reproduction

Queen snapper are gonochronistic (i.e., sexes are distinct) and thought to spawn year round (Rosario et al.
2006). Spawning is thought to peak during October and November in Puerto Rico (Rosario et al. 2006).

Estimates of length-at-maturity, L., were discussed. Estimates of L, from the literature ranged from
230mm and 536mm. Rosario et al. (2006) provided lower estimates, which were measured in millimeters
fork length, than Martinez-Andrade (2003). Using the empirical relationship between L. and Lins
published in Froese and Binohlan (2000), Martinez-Andrade (2003) provided estimates of L,; measured
in millimeters TL. Estimates of age-at-maturity were also discussed and ranged between one and two
years. No concern was expressed about maturity parameter estimates.
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2.4.6. Movements & Migrations

Movements and migrations were not considered by the LHWG.

2.4.7. Meristics & Conversion factors

Meristics and conversion factors were not considered by the LHWG.

2.4.8. Comments on adequacy of data for assessment analyses

Life history parameter recommendations were made for a base model run, as well as lower and upper
bounds and can be found in Table 2.7.1. The lower and upper bounds reported in Table 2.7.1 are the
same as the lowest and highest reported values found in the reviewed literature (see Table 4 SEDAR26-
DW-01). The “base” parameter recommendations represent an average of the reviewed parameter
estimates.

One recommendation was made for L;s because only one of the two publications with reported estimates
of Li,s were available for review, the other was from FishBase and was similar to the recommended base
case. One recommendation was also made for natural mortality, because there was only one estimate
available from the reviewed literature.

2.5. REDTAIL PARROTFISH (AND OTHER PARROTFISH INFORMATION)

2.5.1. Stock Definition and Description

Redtail parrotfish are found as far north as South Florida, throughout the Caribbean, and as far south as
Brazil (Bohlke and Chaplin 1967, Figure 2.8.3). Juveniles are associated with seagrass beds and adults
are associated with are associated with coral reefs, seagrass, sand and mud flats, and mangroves.

2.5.2. Natural Mortality

Due a lack of published literature focusing on redtail parrotfish life history, literature focusing on
stoplight, redfin, and redband parrotfish were also reviewed. Estimates of natural mortality were not
found for any of the aforementioned parrotfish species, therefore, the LHWG did not discuss parrotfish
natural mortality.

2.5.3. Discard Mortality (Scientific studies)

The LHWG did not discuss discard mortality.

2.5.4. Age and growth

Figures 2.8.4 and 2.8.5 were presented at the data workshop to show the similarities in the age-length
relationships for the parrotfish species considered. All have similar growth rates, however, asymptotic
length varies among the species. Tables 4-6 in SEDAR26-DW-01 summarize the reported ranges for the
age and growth parameters discussed for these species.

2.5.5. Reproduction

13
SEDAR 26 SAR SECTION | DATA WORKSHOP REPORT



AUGUST 2011 U.S. Caribbean Silk snapper, Queen snhapper, and Redtail Parrotfish

The LHWG did not consider reproduction in in detail, but it was mentioned that redtail, stoplight, redfin,
and redband parrotfish are all protogynous hermaphrodites (Robertson and Warner 1978,van Rooij et al.
1995, Molina-Urena 2009).

Length-at-maturity estimates were 140mm-242mm standard length (SL) for redtail, 170mm SL ->270mm
SL for stoplight, 160mm SL -220mm SL for redfin, estimates for redband were not found. Overall, the
range seems reasonable for these species. Age-at-maturity estimates were not found for any of the
parrotfish species considered and therefore were not discussed.

2.5.6. Movements & Migrations

Movements and migrations were not considered by the LHWG

2.5.7. Meristics & Conversion factors

Meristics and conversion factors were not considered by the LHWG

2.5.8. Comments on adequacy of data for assessment analyses

The recommended life history parameters for redtail parrotfish were determined from the reviewed
literature for redtail, stoplight, redfin, and redband parrotfish. This was done due to the paucity of
available information about redtail parrotfish. Recommendations were made for a base model run, as
well as lower and upper bounds and can be found in Table 2.7.1. The “base” parameter recommendations
are those that should be used for the base stock assessment model run. The lower and upper bounds are
recommended for sensitivity analysis. The recommended lower bounds represent the reviewed
parameter estimates for redband parrotfish (see Table 6 in SEDAR26-DW-01). The upper bounds were
developed from the reviewed parameter estimates for stoplight parrotfish (see Table 5 in SEDAR26-DW-
01). The recommended base model parameter inputs were developed from reported parameter estimates
for redtail and redfin parrotfish. Parameter recommendations could not be made for age-at-maturity or
natural mortality for redtail due to a lack of available information (Table 2.7.1).
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2.7.

TABLES

U.S. Caribbean Silk snapper, Queen snhapper, and Redtail Parrotfish

Table 2.7.1. Recommended parameter values for the assessment of silk snapper, queen snapper, and
redtail parrotfish. Lower and upper bounds will be used for sensitivity analysis. All length measurements
for silk and queen snapper are reported in millimeters TL, except the lower bound and base case for Ly,
which is reported in millimetrs FL. L for redtail parrotfish are reported in millimeter SL, all other

length parameters are reported in terms of millimeters TL.

Species Lins (Mmm) K (year™) to (years) L max (Mm)
LB Base uB LB Base uB LB Base UB LB Base UB
Silk 600 794 1170 | 0.051 0.1 03 | -264 -187 -0.04 | 512 696 830
Queen - 1030 - 0.29 45 .61 | -041 -029 -0.18 | 920 950 1000
Redtail 182 263 472 0458 0.71 1.18 | -0.04 -0.05 -0.06 | 255 375 490
tmax (Years) L mat (MmM) tmat (YeQrs) M (year™)
LB Base UuB LB Base UuB LB Base UB LB Base UB
Silk - 9 - 265 350 600 2 4 6 A9 21 23
Queen 5 8 10 233 360 536 - 1 2 - 33 -
Redtail 5 7 9 160 220 270 - - - - - -
a b
LB Base UuB LB Base UuB
Silk le-5 1.7e-5 9e-5 - 3 -
Queen 0.012 0.023 0.063 | 2.55 2.7 2.9
Redtail 0.004 0.02 0.07 2.33 3 3.4
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2.8. FIGURES

Figure 2.8.1. Geographical distribution of silk snapper, Lutjanus vivanus (Froese and Pauly 2011).
The relative probability of occurrence in red and pink areas is greater than 60 percent. The relative
probability of occurrence in orange areas is between 40 and 59 percent and in yellow areas the
relative probability of occurrence is less than 40 percent.
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Figure 2.8.2. Geographical distribution of queen shapper, Etelis oculatus (Froese and Pauly 2011).
The relative probability of occurrence in red and pink areas is greater than 60 percent. The relative

probability of occurrence in orange areas is between 40 and 59 percent and in yellow areas the
relative probability of occurrence is less than 40 percent.
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Figure 2.8.3. Geographical distribution of redtail parrotfish, Sparisoma chrysopterum (Froese and
Pauly 2011). The relative probability of occurrence in red and pink areas is greater than 60 percent.
The relative probability of occurrence in orange areas is between 40 and 59 percent and in yellow
areas the relative probability of occurrence is less than 40 percent.
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FIGURE 5 von Bertalanffy growth curves fitted to size-at-age data for 15 scanid taxa (von
Bertalanffy paramcters in Table 1; size-at-age data available from ]. H. Choat). (A) West Pacific
(northern GBR) taxa of Bolbometopon, Chlorurus, Hipposcarus, and Scarus. (B) Canbbean taxa
of Sparisoma from the San Blas sampling locality.

Figure 2.8.4. Published von Bertalanffy growth curves, with sample sizes, for stoplight, redtail,
redfin, and redband parrotfish taken from Choat and Robertson (2002).
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FIGURE 3 The relationship between maximum length and maximum age in 50 taxa of
acanthurid and scarid fishes. Lines are least-squares regressions. (A) West Pacific and tropical
Atlantic Acanthuridae. (B) West Pacific and tropical Atlantic Scaridae.

Figure 2.8.5. Published length-age relationship for west Pacific and tropical Atlantic Scarids, taken
from Choat and Robertson (2002).
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3. PUERTO RICO FISHERY STATISTICS
3.1. OVERVIEW
Working Group Composition:

Nancie Cummings (NMFS, SEFSC, SFD)

Daniel Matos (PR, DNER, Commercial Fisheries Statistics Program (CSP), Chief)
Luis A. Rivera (PR, DNER, CSP, port agent)

Jesus Leon (PR, DNER, CSP port agent)

Eugenio Pifieiro-Soler (PR, Rincon DWSN fisher, CFMC member)

Walter Keithly (CFMC SSC LSU)

William Tobias (St. Croix, US VI, biologist)

3.2.  SILK SNAPPER COMMERCIAL FISHERY STATISTICES
3.2.1. Review of Working Papers

The Puerto Rico (PR) Fishery Statistics Work Group (WG) reviewed the working document provided by
Cummings and Matos-Caraballo (SEDAR 26-DW-03) who provided a brief historical synopsis of the
fisheries in Puerto Rico. Although fishing has been carried out since the late 1800’s in Puerto Rico, prior
to the mid 1940°’s mainly subsistence fishing was conducted. Sales records were obtained through
voluntary reports by fishers until 1998 when reporting became mandatory through Puerto Rico Law 278
of November 29", 1998. Commercial fishers were required to submit their landings reports to the DNER.
During many of these years, the reporting was carried out through efforts of port agents to pick up the
sales tickets who routinely visited fishing centers throughout the island to collect daily records of landings
and carry out biological sampling activities. Data were collected by the Puerto Rico department of
Natural Resources and Environment (DNER) and are submitted annually to NMFS, SEFSC for stock
assessment analyses. Figure 3.10.1 provides a map of the location of fishing centers on the island.
Although, statistical data collection systems have been in place since around 1967 in Puerto Rico (Suarez-
Caabro 1975), electronic records documenting commercial catches exist only since 1983.

3.2.2. Commercial Landings

Records documenting the quantity of silk snapper landings as reported by fishers exist since 1983 (Table
3.9.1). Silk snapper are predominately reported from fish pot and reefish handline catches (Table 3.9.2).
The historical data show that fish pots were the main gear until around 1984, thereafter reeffish hand lines
have been the dominant gear used to catch silk snapper. Table 3.9.3 and Figure 3.10.2 provides the
reported total commercial landings for all fish and shellfish species landed in Puerto Rico and the annual
percentage that silk snapper landings contributed to the all species total.

3.2.3. Commercial Discards

Scant information is available to document the level of discards in the commercial fisheries of Puerto
Rico. Matos-Caraballo (2005) provided summarized information on bycatch from a survey of 71
commercial fishing trips using beach seines, trammel nets, fish traps, and/or hand lines between 2003 and
2005. Matos-Caraballo’s study did report silk snapper species occurring in any of the 71 trips surveyed
over that period.
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3.2.4. Commercial Effort

Information on the amount (level) of fishing effort directed at silk snapper only is not presently available
for Puerto Rican commercial fisheries.

3.2.5. Biological Sampling

Information on biological sampling provided in SEDAR26-DW-04 is summarized below. Length sample
data were extracted from the NMFS, SEFSC Trip Interview Program (TIP). Some bio-statistical data are
available beginning in 1979 in the USVI when sporadic records, primarily on lobster, started to be
recorded in St. Thomas and St. John. In 1983 the TIP program was established and interviews appear to
have been performed regularly on St. Croix with a relatively high number of records. In the mid-1990’s
the number of records became variable in both St. Croix and St. Thomas/St. John. In Puerto Rico, data are
also available starting in 1983 and appear regularly since 1983. For each interview, basic information on
catch and effort is collected in addition to some biological information from a sub-sample of the catch.

3.251 Sampling Intensity Length/Age/Weight

Between 1983 and 2011, the TIP data set has nearly 26,000 records of silk snapper length observations.
Of these records, some 85% were from Puerto Rico, 12% from St. Croix, and the remaining 3% from the
St. Thomas/St. John locale. Table 3.9.4 provides a breakdown of the TIP length sampling by gear.

3.25.2 Length/Age distributions

Plots of the number of silk snapper individuals sampled by year and gear type and the average length by
year and gear was provided in SEDAR26-DW-04 and is represented here as Figure 3.10.3 (sample sizes)
and Figure 3.10.4 (average length).

3.25.3 Adequacy for characterizing catch

The overall adequacy of using the TIP samples to characterize the total catch was not evaluated at the DW
however the utility of using the sample observations to characterize period changes (e.g., five year blocks)
in mean length was a topic of discussion. More detailed examinations of the representativeness over a
geographical scale and within year (monthly) are necessary to assess the adequacy of these data to
characterize total catch at size. In addition, careful examination of the silk snapper samples by depth in
relation to distributional changes in the pattern of fishing effort (i.e, fleet movement from shallow to
deep) must be taken into account in any analyses using the length data to model population changes.

3.254 Alternatives for characterizing discard length/age
Characterizing discard length/age profiles was not carried out at the DW as information available suggests
the level of commercial discards is not a concern.
3.2.6. Commercial Catch-at-Age/Length (directed and discards)
Estimates of catch at length/catch at age were not developed for the Puerto Rico commercial silk snapper
catches.

3.2.7. Comments on adequacy of data for assessment analyses
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The number of silk snapper length observations for the hand line and fish pot/trap sectors appear to be
sufficient to evaluate temporal changes in length. However, a visual inspection of annual histograms and
individual length observations suggests that a minimum size regulation (which was apparently never
finalized) altered the size composition of the catch in the mid-1990’s. This change has hampered a
successful length based assessment for silk snapper in previous attempts; however, the assessment
analysts are working to resolve these issues and include the most recent data in the analyses.

3.3.  SILK SNAPPER RECREATIONAL FISHERY STATISTICS
3.3.1. Review of Working Papers

The Puerto Rico (PR) Fishery Statistics Work Group (WG) reviewed the working document, SEDAR26-
DW-02, provided by Cummings and Matter that summarized available information on recreational
fisheries in Puerto Rico. Through the Marine Recreational Information Program (MRIP) estimates of
recreational harvest (AB1 catch, weight), discards (B2 catch, weight), and number of angler trips are
available since 2000 by two month interval, by fishing mode (charter, private, shore mode) and area
offshore. Information on the variability measured as the coefficient of variation (CV) of stratum mean
estimates of catch, discards, and angler trips are also available.

3.3.2. Recreational Landings

Tables 3.9.5 and 3.9.6 and Figures 3.10.5, 3.10.6 and 3.10.7 present summarized data for estimated total
fish caught (AB1) and the CV of the estimates.

3.3.3. Recreational Discards

Tables 3.9.5 and 3.9.6 and Figure 3.10.6 present summarized data for estimated total fish discarded (B2)
and the CV of the estimates.

3.3.4. Recreational Effort

Information on the amount of recreational fishing effort targeted at silk snapper only is not presently
available for Puerto Rican recreational fisheries however, estimates of the total number of recreational
angler trips was available and is presented here. Table 3.9.7 and Figure 3.10.8 provides estimates of total
number of recreational angler trips and the coefficient of variability in Puerto Rico made from 2000-2010.
Table 3.9.8 presents information on the breakdown of total estimated angler trips by area (e.g., inland,
state, federal waters) and also economic information relating to annual estimates of crude oil inflation and
unemployment rates for Puerto Rico. Figures 3.10.9 and 3.10.10 present these data graphically.

3.3.5. Biological Sampling

No consistent, comprehensive sampling of the recreational fishery has occurred in Puerto Rico.

3351 Sampling Intensity Length/Age/Weight

No consistent, comprehensive sampling of the recreational fishery has occurred in Puerto Rico.

3.35.2 Length/Age distributions

None presented at the data workshop.
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3.35.3 Adequacy for characterizing catch

Biological sampling is not available to characterize recreational catch in Puerto Rico.

3.354 Alternatives for characterizing discard length/age

There are no accepted alternatives, nor are there any data for an alternative approach to characterizing
discard length/age.

3.3.6. Recreational Catch-at-Age/Length; directed and discard

Estimates of catch at length/catch at age were not developed for the Puerto Rico recreational silk snapper
catches.

3.3.7. Comments on adequacy of data for assessment analyses

Available information on recreational catch in Puerto Rico will only provide limited use in characterizing
recent overall landings.

3.4.  QUEEN SNAPPER COMMERCIAL FISHERY STATISTICS
3.4.1. Review of Working Papers

The Puerto Rico (PR) Fishery Statistics Work Group (WG) reviewed the working document provided by
Cummings and Matos-Caraballo (SEDAR 26-DW-03) who provided a brief historical synopsis of the
fisheries in Puerto Rico. Although fishing has been carried out since the late 1800’s in Puerto Rico, prior
to the mid 1940°s mainly subsistence fishing was conducted. Sales records were obtained through
voluntary reports by fishers until 1998 when reporting became mandatory through Puerto Rico Law 278
of November 29", 1998. Commercial fishers were required to submit their landings reports to the DNER.
During many of these years, the reporting was carried out through efforts of port agents to pick up the
sales tickets who routinely visited fishing centers throughout the island to collect daily records of landings
and carry out biological sampling activities. Figure 3.10.1 provides a map of the location of fishing
centers on the island. Although, statistical data collection systems have been in place since around 1967 in
Puerto Rico (Suarez-Caabro 1975), electronic records documenting commercial catches exist only since
1983.

3.4.2. Commercial Landings

Records documenting the quantity of queen snapper landings as reported by fishers exist since about 1983
with the first landings records appearing in 1987 (Table 3.9.1). Queen snapper are predominately
reported from reeffish bottom line, handline, and troll catches (Table 3.9.9). The reported landings data
indicate that this species was landed mainly by reefish bottom line gear with minor catches also from long
lines and other line type gear. Table 3.9.3 and Figure 3.10.2 provides the reported total commercial
landings for all fish and shellfish species landed in Puerto Rico and the annual percentage that queen
snapper landings contributed to the all species total. Table 3.9.9. provides the percentage landings by
gear for queen snapper.

3.4.3. Commercial Discards
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Scant information is available to document the level of discards in the commercial fisheries of Puerto
Rico. Matos-Caraballo (2005) provided summarized information on bycatch from a survey of 71
commercial fishing trips using beachseines, trammel nets, fish traps, and/or hand lines between 2003 and
2005. Matos-Caraballo’s study did report queen snapper species occurring in any of the 71 trips surveyed
over that period.

3.4.4. Commercial Effort

Information on commercial fishing effort targeted at queen snapper only is not presently available for
Puerto Rican commercial fisheries.

3.4.5. Biological Sampling

Information on biological sampling provided in SEDAR26-DW-04 is summarized below. Length sample
data were extracted from the NMFS, SEFSC Trip Interview Program (TIP). Some bio-statistical data are
available beginning in 1979 in the USVI when sporadic records, primarily on lobster, started to be
recorded in St. Thomas and St. John. In 1983 the TIP program was established and interviews appear to
have been performed regularly on St. Croix with a relatively high number of records. In the mid-1990’s
the number of records became variable in both St. Croix and St. Thomas/St. John. In Puerto Rico, TIP
data are also available starting in 1983 and appear regularly since 1983. For each interview, basic
information on catch and effort is collected in addition to some biological information from a sub-sample
of the catch.

3451 Sampling Intensity Length/Age/Weight

Between 1983 and 2011, the TIP data set has nearly 5,000 records of queen snapper length observations.
Of these records, some 85% were from Puerto Rico, 12% from St. Croix, and the remaining 3% from the
St. Thomas/St. John locale. Table 3.9.10 provides a breakdown of the TIP length sampling by gear for
gueen snapper. As the commercial fishery for queen snapper in Puerto Rico began increasing in intensity
in the late 1980’s, records of length observations do not show up in the TIP database until around 1986.

3.45.2 Length/Age distributions

Plots of the number of queen snapper individuals sampled by year and gear type and the average length
by year and gear was provided in SEDAR26-DW-04 and are represented here as Figure 3.10.11 (sample
sizes) and Figure 3.10.12 (average length).

3.45.3 Adequacy for characterizing catch

The overall adequacy of using the TIP samples to characterize the total queen snapper commercial catch
was not evaluated at the DW however the utility of using the sample observations to characterize period
changes (e.g., five year blocks) in mean length was a topic of discussion. More detailed examinations of
the representativeness over a geographical scale and within year (monthly) are necessary to assess the
adequacy of these data to characterize total catch at size. Consideration of the sampling rates across years
should be given in any subsequent population analyses incorporation the commercial length samples. In
addition, the randomness of the sampling should be addressed given the schooling nature of this species.

3454 Alternatives for characterizing discard length/age
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Characterizing discard length/age profiles was not carried out at the DW as information available suggests
the level of commercial discards is not a concern for this species.

3.4.6. Commercial Catch-at-Age/Length (directed and discards)

Estimates of catch at length/catch at age were not developed for the Puerto Rico recreational queen
snapper catches.

3.4.7. Comments on adequacy of data for assessment analyses

The number of queen snapper length observations for the bottom handline fishery is probably sufficient to
evaluate temporal changes in length. Visual inspection of the individual length observations does not
suggest major outliers in the data or other types of quality control/assurance problems.

3.5.  QUEEN SNAPPER RECREATIONAL FISHERY STATISTICS
3.5.1. Review of Working Papers

The Puerto Rico (PR) Fishery Statistics Work Group (WG) reviewed the working document, SEDAR26-
DW-092, provided by Cummings and Matter that summarized available information on recreational
fisheries in Puerto Rico. Through the Marine Recreational Information Program (MRIP) estimates of
recreational harvest (AB1 catch, weight), discards (B2 catch, weight), and number of angler trips are
available since 2000 by two month interval, by fishing mode (charter, private, shore mode) and area
offshore. Information on the variability measured as the coefficient of variation (CV) of stratum mean
estimates of catch, discards, and angler trips are also available.

3.5.2. Recreational Landings

Tables 3.9.11 and 3.9.12 and Figures 3.10.5, 3.10.6 and 3.10.7 present summarized data for estimated
total fish caught (AB1) and the CV of the estimates.

3.5.3. Recreational Discards

Tables 3.9.11 and 3.9.12 and Figure 3.10.6 present summarized data for estimated total fish discarded
(B2) and the CV of the estimates.

3.5.4. Recreational Effort

Information on fishing effort targeted at queen snapper only is not presently available for Puerto Rican
recreational fisheries however, estimates of the total number of angler trips were available and are
presented here. Table 3.9.7 and Figure 3.10.8 provides estimates of total number of recreational angler
trips and the coefficient of variability in Puerto Rico made from 2000-2010. Table 3.8 presents
information on the breakdown of total estimated angler trips by area (e.g., inland, state, federal waters)
and also economic information relating to annual estimates of crude oil inflation and unemployment rates
for Puerto Rico. Figures 3.10.9 and 3.10.10 present these data graphically.

3.5.5. Biological Sampling

No consistent, comprehensive sampling of the recreational fishery has occurred in Puerto Rico.
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3551 Sampling Intensity Length/Age/Weight

No consistent, comprehensive sampling of the recreational fishery has occurred in Puerto Rico.

3552 Length/Age distributions

None presented at the data workshop.

3.55.3 Adequacy for characterizing catch

Biological sampling is not available to characterize recreational catch in Puerto Rico.

3.5.5.4. Alternatives for characterizing discard length/age

There are no accepted alternatives, nor are there any data for an alternative approach to characterizing
discard length/age.

3.5.6. Recreational Catch-at-Age/Length (directed and discards)

Estimates of catch at length/catch at age were not developed for the Puerto Rico recreational queen
snapper catches.

3.5.7. Comments on adequacy of data for assessment analyses

Available information on recreational catch in Puerto Rico will only provide limited use in characterizing
recent overall landings.

3.6 REDTAIL PARROTFISH COMMERCIAL FISHERY STATISTICS
3.6.1. Review of Working Papers

The Puerto Rico (PR) Fishery Statistics Work Group (WG) reviewed the working document provided by
Cummings and Matos-Caraballo (SEDAR 26-DW-03) who provided a brief historical synopsis of the
fisheries in Puerto Rico. Although fishing has been carried out since the late 1800’s in Puerto Rico, prior
to the mid 1940°’s mainly subsistence fishing was conducted. Sales records were obtained through
voluntary reports by fishers until 1998 when reporting became mandatory through Puerto Rico Law 278
of November 29", 1998. Commercial fishers were required to submit their landings reports to the DNER.
During many of these years, the reporting was carried out through efforts of port agents to pick up the
sales tickets who routinely visited fishing centers throughout the island to collect daily records of landings
and carry out biological sampling activities. Figure 3.1 provides a map of the location of fishing centers
on the island. Although, statistical data collection systems have been in place since around 1967 in Puerto
Rico (Suarez-Caabro 1975), electronic records documenting commercial catches exist only since 1983.

3.6.2. Commercial Landings

In the Puerto Rican commercial landings data, parrotfish are not recorded to species level. For the
purpose of this assessment, landings are provided to family level only for Puerto Rican commercial
catches. Parrotfish species are predominately reported from fish pots, gill nets, trammel nets, and dive
gear (Table 3.9.13). These data suggest that four main gears were reported landings parrotfish, gillnets,
fish pots, trammel nets and dive gear. Between 1983-1991, parrotfish were mainly landed by gillnets and
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pots. After 1991, parrotfish were landed using gillnets, fish pots, trammel nets and gear. Dive gear were
mainly important after 1997. Table 3.9.3 and Figure 3.10.2 provides the reported total commercial
landings for all fish and shellfish species landed in Puerto Rico and the annual percentage parrotfish
landings contributed to the all species total.

The historical data show that fish pots were the main gear until around 1984, thereafter reeffish hand lines
have been the dominant gear used to catch silk parrotfish.

3.6.3. Commercial Discards

Scant information is available to document the level of discards in the commercial fisheries of Puerto
Rico. Matos-Caraballo (2005) provided summarized information on bycatch from a survey of 71
commercial fishing trips using beach seines, trammel nets, fish traps, and/or hand lines between 2003 and
2005. Matos-Caraballo’s study reported redtail parrotfish occurring in beach seines (n=2 fish discarded
of 1,284 total caught, n=6 trips surveyed) and in fish pots (n=2 fish/340 total caught, ntrips=13 surveyed)
from 2003-2005. These results indicating a generally low level of redtail parrotfish discards from Puerto
Rican commercial fisheries should be used with caution because of extreme low number of surveyed
trips.

3.6.4. Commercial Effort

Information on the commercial effort targeted at redtail parrotfish only is not presently available for
Puerto Rican commercial fisheries however; estimates of the total number of angler trips were available.

3.6.5. Biological Sampling

Information on biological sampling provided in SEDAR26-DW-04 is summarized below. Length sample
data were extracted from the NMFS, SEFSC Trip Interview Program (TIP). Some bio-statistical data are
available beginning in 1979 in the USVI when sporadic records, primarily on lobster, started to be
recorded in St. Thomas and St. John. In 1983 the TIP program was established and interviews appear to
have been performed regularly on St. Croix with a relatively high number of records. In the mid-1990°s
the number of records became variable in both St. Croix and St. Thomas/St. John. In Puerto Rico, data are
also available starting in 1983 and appear regularly since 1983. For each interview, basic information on
catch and effort is collected in addition to some biological information from a sub-sample of the catch.

3.6.5.1 Sampling Intensity Length/Age/Weight

Between 1983 and 2011, the TIP data set contains records for over 44,000 records of redtail parrotfish
from the US Caribbean. Of these records, some 27% (n=12,105) records were from Puerto Rico, 69%
(n=30,411) from St. Croix, and the remaining 4%(1,599) records from the St. Thomas/St. John locale.
Table provides a breakdown of the TIP length sampling by gear. Table 3.9.14 provides a breakdown of
the TIP length sampling by gear for redtail parrotfish. These data indicated that this species was sampled
most often from gillnets, followed by fish pots and traps, with minor sample sizes from haul seines, hand
lines and other miscellaneous gears.

3.6.5.2 Length/Age distributions
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Plots of the number of redtail parrotfish individuals sampled by year and gear type and the average length
by year and gear was provided in SEDAR26-DW-04 and is represented here as Figure 3.10.13 (sample
sizes) and Figure 3.10.14 (average length).

3.6.5.3 Adequacy for characterizing catch

The number of redtail parrotfish length observations for the pots and traps (and potentially nets) is
probably sufficient to evaluate temporal changes in length. Visual inspection of the individual length
observations does not suggest major outliers in the data or other types of quality control/assurance
problems.

3.6.54 Alternatives for characterizing discard length/age

Alternatives methods for characterizing discards size structure were not carried out at the SEDAR26 DW.
Samples of redtail sizes from discards do not currently exist for Puerto Rican commercial fisheries.

3.6.6. Commercial Catch-at-Age/Length (directed and discards)

Estimates of catch at length/catch at age were not developed for the Puerto Rico commercial redtail
parrotfish catches.

3.6.7. Comments on adequacy of data for assessment analyses

The number of redtail parrotfish length observations for the gillnet and fish pot/trap gear sectors appear to
be sufficient to support further analyses of population change using these data. Visual inspection of the
plotted observations do not suggest major quality control issues in the data.

3.7 REDTAIL PARROTFISH RECREATIONAL FISHERY STATISTICS
3.7.1. Review of Working Papers

The Puerto Rico (PR) Fishery Statistics Work Group (WG) reviewed the working document, SEDAR26-
DW-02, provided by Cummings and Matter that summarized available information on recreational
fisheries in Puerto Rico. Through the Marine Recreational Information Program (MRIP) estimates of
recreational harvest (AB1 catch, weight), discards (B2 catch, weight), and number of angler trips are
available since 2000 by two month interval, by fishing mode (charter, private, shore mode) and area
offshore. Information on the variability measured as the coefficient of variation (CV) of stratum mean
estimates of catch, discards, and angler trips are also available.

3.7.2. Recreational Landings
Table 3.9.15 and 3.9.16 and Figure 3.10.15 present summarized data for estimated total fish caught (AB1)
and the CV of the estimates

3.7.3. Recreational Discards

Table 3.9.15 presents summarized data for estimated total fish landed (AB1) and discarded (B2) and the
CV of the estimates.
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3.7.4 Recreational Effort

Information on recreational fishing effort targeted at redtail parrotfish only is not presently available for
Puerto Rican recreational fisheries however, estimates of the total number of angler trips were available
and is presented here. Table 3.9.7 and Figure 3.10.8 provides estimates of total number of recreational
angler trips and the coefficient of variability in Puerto Rico made from 2000-2010. Table 3.8 presents
information on the breakdown of total estimated angler trips by area (e.g., inland, state, federal waters)
and also economic information relating to annual estimates of crude oil inflation and unemployment rates
for Puerto Rico. Figures 3.10.9 and 3.10.10 present these data graphically.

3.7.5. Biological Sampling

No consistent, comprehensive sampling of the recreational fishery has occurred in Puerto Rico.

3.75.1 Sampling Intensity Length/Age/Weight

No consistent, comprehensive sampling of the recreational fishery has occurred in Puerto Rico.

3.75.2 Length/Age distributions

None presented at the data workshop.

3.75.3 Adequacy for characterizing catch

Biological sampling is not available to characterize recreational catch in Puerto Rico.

3.754 Alternatives for characterizing discard length/age
There are no accepted alternatives, nor are there any data for an alternative approach to characterizing
discard length/age.
3.7.6. Recreational Catch-at-Age/Length; directed and discard
Estimates of catch at length/catch at age were not developed for the Puerto Rico recreational redtail
parrotfish catches.
3.7.7. Comments on adequacy of data for assessment analyses

Available information on recreational catch in Puerto Rico will only provide limited use in characterizing
recent overall landings.
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3.9 TABLES

Table 3.9.1. Reported commercial landings of silk and queen snapper and parrotfish
group in Puerto Rico 1983-2009, SEDAR26 focus species. Preliminary information as
available from the Puerto Rico, DNER. Data presented = number reported landings
observations (N) and reported pounds (whole weight). Landings are reported (not
expanded).

Parrotfishes Queen snapper Silk snapper All three SEDAR 26
focus groups
Year #Reports Pounds #Reports | Pounds # Reports | Pounds #Reports | Pounds
1983 2,677 233,579 | . . 3,860 396,343 6,537 629,922
1984 1,698 231,387 | . . 2,713 357,156 4,411 588,543
1985 2,105 221,378 | . . 2,403 371,827 4,508 593,205
1986 1,763 105,546 | . . 2,664 356,899 4,427 462,445
1987 1,370 76,854 38 4,379 2,659 207,063 4,067 288,296
1988 265 12,208 209 14,763 2,232 170,034 2,706 197,005
1989 71 4,279 214 15,405 2,988 245,961 3,273 265,645
1990 470 36,849 220 11,390 2,303 176,884 2,993 225,123
1991 914 68,059 451 17,780 3,242 167,230 4,607 253,069
1992 1,134 91,932 492 25,285 3,004 207,966 4,630 325,183
1993 1,171 160,187 555 32,346 3,075 244,065 4,801 436,598
1994 1,549 115,750 496 27,765 3,826 338,852 5,871 482,367
1995 2,017 79,881 581 34,138 4,595 363,300 7,193 477,319
1996 2,547 102,799 575 36,685 4,340 311,324 7,462 450,808
1997 2,713 110,944 560 38,778 4,051 285,787 7,324 435,509
1998 2,433 97,503 567 46,073 3,779 209,384 6,779 352,960
1999 2,403 80,547 699 66,695 3,601 224,818 6,703 372,060
2000 3,054 74,041 761 82,869 3,493 188,270 7,308 345,180
2001 3,665 96,762 906 102,138 5,029 266,851 9,600 465,751
2002 3,172 107,485 838 110,061 4,637 198,148 8,647 415,694
2003 3,277 69,229 1,584 127,015 4,921 170,012 9,782 366,256
2004 2,488 51,152 1,068 79,553 3,634 118,997 7,190 249,702
2005 1,644 31,157 1,376 156,755 2,883 110,525 5,903 298,437
2006 1,792 31,922 1,032 102,889 2,291 83,399 5,115 218,210
2007 1,858 33,742 1,125 111,130 1,709 68,364 4,692 213,236
2008 1,740 28,134 1,290 137,292 2,185 108,634 5,215 274,060
2009 1,969 28,353 1,088 110,275 1,852 83,360 4,909 221,988
All Years 51,959 | 2,381,659 16,725 | 1,491,459 87,969 | 6,031,453 156,653 | 9,904,571
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Table 3.9.2. Percentage composition of commercial silk snapper landings by gear. Landings
are in units of whole weight Ibs. Shaded column denotes primary gear.

GEAR
Cast | Combined | Diving Gill Haul Haul Lines Lines
Nets Gears Outfits, Nets, Seines, | Seines, | Hand, Long,
YEAR Other Other Beach Long Other Reef
Fish
1983 0.0 0.1 0.6 0.2 0.3 25.0 0.1
1984 0.2 0.6 0.2 0.2 22.4
1985 0.0 0.5 0.8 0.1 0.3 61.5 0.1
1986 0.0 0.2 0.5 0.0 0.1 88.0 0.2
1987 0.1 0.3 0.5 0.0 78.4 1.3
1988 0.1 0.1 0.4 0.1 83.1 0.1
1989 0.0 0.0 0.6 0.0 80.6 0.6
1990 0.5 0.1 0.1 80.3 0.7
1991 0.1 0.4 0.2 0.0 0.0 74.5 0.4
1992 0.1 0.4 0.4 0.2 73.2 0.1
1993 0.2 0.3 0.1 0.0 0.0 77.0 0.2
1994 0.0 0.3 0.2 0.5 77.6 0.1
1995 0.2 0.3 0.4 0.0 0.1 83.8 0.1
1996 0.0 0.4 0.1 0.0 0.0 83.9 0.2
1997 0.0 0.4 0.2 0.0 0.1 83.3 0.6
1998 0.0 1.5 0.5 0.2 69.0 3.9
1999 0.0 0.3 0.5 0.0 74.0 1.3
2000 0.7 0.2 58.7 10.7
2001 0.2 0.5 0.5 0.1 58.0 1.5
2002 0.1 21 0.5 0.2 70.5 1.7
2003 0.5 0.2 0.1 67.8 0.5
2004 14 0.1 0.9 79.5 0.2
2005 4.0 0.1 0.3 80.4 0.2
2006 1.9 0.0 0.7 83.2 0.0
2007 1.6 89.6 0.1
2008 0.0 5.6 2.2 83.9 0.4
2009 0.1 6.2 1.5 59.6 0.1
All 0.1 0.0 0.7 0.4 0.0 0.2 69.4 0.9
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Table 3.9.2. (Continued). Percentage silk snapper commercial landings by gear category.

SEDAR 26 SAR SECTION |

YEAR GEAR All
Lines Pots Pots Pots Rod and | Spears | Trammel
Troll, And And And Reel Nets
Other Traps, Traps, Traps,
Crab, Fish Spiny
Other Lobster
0.2 73.4 100.0
1983
1984 0.1 76.3 0.0 100.0
1985 0.2 36.5 0.0 100.0
1986 0.3 10.8 100.0
1987 0.5 0.0 18.8 100.0
1988 0.8 15.0 0.3 100.0
1989 0.9 15.8 0.4 0.9 100.0
1990 1.4 16.9 0.0 100.0
1991 0.8 23.5 0.0 100.0
1992 0.1 25.5 100.0
1993 0.1 221 100.0
1994 1.1 0.0 20.2 0.1 0.0 100.0
1995 0.9 141 0.0 0.0 0.0 0.0 100.0
1996 0.7 0.0 14.6 0.0 100.0
1997 1.7 13.6 0.0 0.0 0.0 100.0
1998 24 0.0 22.6 0.0 100.0
1999 0.6 23.1 0.2 100.0
2000 0.6 29.1 0.0 100.0
2001 1.9 37.2 0.0 0.0 100.0
2002 1.7 23.3 100.0
2003 0.4 30.4 0.0 0.0 100.0
2004 1.1 16.8 100.0
2005 5.5 9.4 0.1 100.0
2006 3.9 9.6 0.6 100.0
2007 2.5 6.1 0.0 0.1 100.0
2008 2.3 0.0 5.4 0.1 0.0 100.0
2009 8.8 7.2 16.4 100.0
All 1.1 0.0 27.0 0.0 0.0 0.0 0.3 100.0
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Table 3.9.3. Total all species commercial landings in Puerto Rico, 1983-2009, and percentage
contribution by SEDAR26 focus group.

Percentage Contribution by Species
Year All Species | Parrotfish | Queen Silk Silk+Queen+

Group Snapper | Snapper | Parrotfish_family

1983 3,916,688 5.96 10.12 16.08
1984 3,154,298 7.34 11.32 18.66
1985 2,855,085 7.75 13.02 20.78
1986 2,535,417 4.16 14.08 18.24
1987 2,082,933 3.69 0.21 9.94 13.84
1988 2,014,697 0.61 0.73 8.44 9.78
1989 2,291,221 0.19 0.67 10.73 11.59
1990 2,180,841 1.69 0.52 8.11 10.32
1991 2,459,904 2.77 0.72 6.80 10.29
1992 2,045,294 4.49 1.24 10.17 15.90
1993 2,496,521 6.42 1.30 9.78 17.49
1994 2,710,947 4.27 1.02 12.50 17.79
1995 3,689,885 2.16 0.93 9.85 12.94
1996 3,583,128 2.87 1.02 8.69 12.58
1997 3,805,891 2.92 1.02 7.51 11.44
1998 3,455,082 2.82 1.33 6.06 10.22
1999 3,329,448 2.42 2.00 6.75 11.17
2000 3,275,083 2.26 2.53 5.75 10.54
2001 3,391,241 2.85 3.01 7.87 13.73
2002 3,274,578 3.28 3.36 6.05 12.69
2003 2,390,998 2.90 5.31 7.11 15.32
2004 1,867,511 2.74 4.26 6.37 13.37
2005 1,569,189 1.99 9.99 7.04 19.02
2006 1,341,420 2.38 7.67 6.22 16.27
2007 1,256,664 2.69 8.84 5.44 16.97
2008 1,266,232 2.22 10.84 8.58 21.64
2009 1,155,414 2.45 9.54 7.21 19.21
69,395,610 3.43 2.15 8.69 14.27
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Table 3.9.4. Number of length observations for silk snapper from the NMFS, TIP Program

1983-2011.

Sampling Gear Number Length
Location Observations
PUERTO RICO HAND LINE 13,360
PUERTO RICO POTS AND TRAP 7,956

PUERTO RICO HOOK AND LINE 351

PUERTO RICO LONG LINES 275

PUERTO RICO GILL NETS 54

PUERTO RICO HAUL SEINES 52

PUERTO RICO BY HAND 4

Puerto Rico All Gears 22,052

Table 3.9.5. Estimated recreational AB1 and B2 Catch for silk snapper in Puerto Rico from the
MRIP survey. ABL and B2 units are numbers of fish. CVV=estimate/100.

SEDAR 26 SAR SECTION |

Species YEAR | Sumofabl | Sumofb2 | CV(AB1) | CV(B2) | Angler Trips | B2/AB1B2
silk snapper 2000 82610.95 0.00 31.61 0.00 1362703.59 0.00
2001 65990.60 656.80 28.85 | 100.00 1411942.82 0.01
2002 28167.86 919.18 49.36 100.00 1301059.11 0.03
2003 115176.07 0.00 27.17 0.00 1111405.15 0.00
2004 47390.27 237.81 33.34 | 100.00 1050298.42 0.00
2005 27803.86 2800.90 37.97 | 100.00 866722.57 0.09
2006 131780.89 0.00 54.20 0.00 955123.25 0.00
2007 136545.63 397.23 34.35 91.97 1080096.85 0.00
2008 93484.69 443.27 27.40 | 100.00 798550.71 0.00
2009 29636.32 0.00 37.11 0.00 636150.82 0.00
2010 18213.57 0.00 52.35 0.00 536166.86 0.00
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Table 3.9.6. Estimated recreational AB1 catch (hnumber of fish and weight in whole pounds) for
the silk snapper in Puerto Rico 2 from the MRIP survey.

Species YEAR AB1 Numbers AB1 Pounds
(whole weight)
silk snapper 2000 82,611 210,855
2001 65,991 47,893
2002 28,168 34,035
2003 115,176 132,431
2004 47,390 35,098
2005 27,804 30,605
2006 131,781 252,203
2007 136,546 132,697
2008 93,485 112,425
2009 29,636 35,326
2010 18,214 32,644
silk snapper Total 776,801 1,056,212
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Table 3.9.7. Estimated number of total recreational angler fishing trips in Puerto Rico, 2000-
2010. Source = MRIP survey.

YEAR Sum of Sum of
ESTRIPS CV_Estrips

2000 1,362,704 9.9
2001 1,411,943 6.9
2002 1,301,059 7.3
2003 1,111,405 7.9
2004 1,050,298 10.1
2005 866,723 8.0
2006 955,123 9.3
2007 1,080,097 8.6
2008 798,551 9.1
2009 636,151 9.4
2010 536,167 9.5

Grand 11,110,220 2.7
Total

Table 3.9.8. Breakdown of estimated angler trips by area and associated annual estimates of
crude oil and unemployment rates. PSE=Proportional Standard Error.

| | | Average Domestic
Inland Waters State Waters Federal Waters Crude Oil Price
Year Number PSE Number PSE Number PSE Nominal | Inflation Unemployment
Trips Trips Trips Value Adjusted Rate
2000 | 668,090 17.1 | 1,230,348 10.8 | 132,355 15.2 | $27.39 $35.76 10.3
2001 | 659,246 11.4 | 1,274,847 7.4 | 137,096 15.5 $23.00 $29.23 11
2002 | 267,876 9.9 | 1,113,946 8.3 | 187,113 11.5 $22.81 $28.50 12.2
2003 29,560 18.2 958,395 9 | 153,010 13.1 | $27.69 $33.86 11.1
2004 36,661 16.4 928,990 11.3 | 121,308 143 | $37.66 $44.81 10.7
2005 90,314 20.5 751,893 8.9 | 114,830 13.8 $50.04 $57.57 11.4
2006 31,730 23.6 753,394 10.8 | 201,729 17.8 | $58.30 $65.03 10.1
2007 | 377,148 14.5 955,007 9.5 | 125,089 18.1 | $64.20 $69.51 11.1
2008 | 110,310 16.4 704,619 10 93,932 19.3 $91.48 $95.25 13.8
2009 | 168,688 13.9 564,655 10.3 71,496 20 $53.48 $55.96 15
2010 | 127,780 16.4 481,369 10.3 54,798 203 | $71.21 $73.44 15.7
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Table 3.9.9. Reported percentage composition of queen snapper commercial landings by gear

category, 1983-2009. Shaded column denotes primary gear.

SEDAR 26 SAR SECTION |

GEAR
Cast Nets Diving Gill Nets, Haul Lines Lines Lines Troll,
Outfits, Other Seines, Hand, Long, Reef Other
Other Long Other Fish
YEAR 0.5 76.6
1987
1988 15 0.8 88.2 9.0
1989 0.2 0.4 82.2 11.6 4.5
1