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ABC Allowable Biological Catch 
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F Rate of instantaneous fishing mortality 
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NMFS National Marine Fisheries Service 
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Plan Reef Fish FMP for the Gulf of Mexico 
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RFSAP Reef Fish Scientific Assessment Panel 

RIR Regulatory Impact Review 

RSAP Red snapper Advisory Panel 

SEAMAP Southeast Area Moni10rina and Assessment Program (fishery-independent data program) 
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SEP Socio-economic Panel 

SPR S.,.wnina Potential Ratio 
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1. INTRODUCTIONa

This is a regulatory amendment, sometimes known as a framework procedure amendment, to the Reef Fish 
Fishery Management Plan. A regulatory amendment is used to implement changes to the Total Allowable 
Catch (TAC) for a reef fish Stoeic or Stoek complex, along with any changes to fishing regulations tsize limits. 
bag am trip limits. etc.) that are needed to achieve the TAC. The TAC is a level of fishing intended to obtain 
Optimum Yield and to prevent overfishing, or to follow a recovery plan when a stock is overfished. 
Regulatory amendments differ from a plan amendments in that they are used to set TACs and associated 
fishing regulations, whereas plan amendments are used to make changes in the basic policies and procedures . _
defired in a fishery management plan. A regulatory amendment is limited in its scope and follows a speciti.: 
procedure which is described later in this document. 

This regulatory amendment proposes changes to the red snapper TAC for 1996. The following informaticn 
is intended to guide readers who are looking for specific information within the document (refer to the T abic 
of Cont.ems for page numbers). 1ne reasons why changes are being considered is discussed in the section titled 
"Purpose am Need for Action". The proposed 1996 TAC am other actions are summarized under "PropoScd 
Actions·. A brief overview of the current stock assessment and findings of the Reef Fish Stock Assessment 
Panel is in "Starus of Red Snapper Stock". A detailed discussion of the rationale. biological impacts. 
socioeconomic impacts, and regulatory impacts of both the proposed and rejected alternatives is in 

"Management Alternatives and Regulatory Impact Review". The "History of Management" provides a 
summary of all changes to the Reef Fish FMP since it was implemented. 

2. HISTORY OF MANAGEMENTa

The Reef Fish Fishery Management Plan was implemented in November 1984. The regulations, designed to 
rebuild declining reef fish stoc.lcs, included: (1) prohibitions on the use of fish traps, roller trawls, and 
powerhcad�quipped spear guns within an inshore stressed area; (2) a minimum size limit of 13 inches total 
length for red snapper with the exceptions that for-hire boats were exempted until 1987 and each angler could 
lceep 5 undersize fish; and, (3) data reporting requirements. 

The National Marine FLSheries Service (NMFS) has collCC1ed commercial landings data since the early 1950' s. 
·recreational harvest data since 1979, and in 1984 initiated a doc.lcsidc interview program to collect morea
detailed data on commercial harvest. The first red snapper assessment in 1988 indicated that red snapper wasa
significantly overfished and that reductions in fishing mortality rates of as much as 60 to 70 percent werea
necessary to rebuild red snapper to a recommended 20 percent spawning stock potential ratio (SPR - Seca
Section 5 below). 'The 1988 assessment also identified shrimp trawl bycatch as a significant soun:c ,,ta
mortality.a

Amendment 1 co the Reef Fish Fishery Management Plan, implemented in 1990, set as a primary objeco\ �a
of the FMP the stabilization of long term population levels of all reef fish species by establishing a surv,\dla
rate of biomass into the stock of spawning age to achieve at least 20 percent spawning stock biomass �ra
recruit (SSBR), relative co the SSBR lhat would occur with no fishing. It set a red snapper 7 fish recreatioruia
bag limit aJXi 3.1 million powxi commercial quota that together were to reduce fishing mortality by 20 per(cnta
aJXi begin a rebuilding program for that scock. This amendment also established a 5 fish recreational bag limita



and 11. 0 million pound commercial quota I for groupers, with the commercial quota subdivided into a 9.: 
million pound shallow-water quota and a 1.8 million pound deep-water quota. A framework procedure for 
specification of TAC was created to allow for aMual management changes. and a target date for achieving 
the 20 percent SSBR goal was set at January 1, 2000. This amendment also established a longline and buoy 

boundary inshore of which the directed harvest of reef gear fish with longlines and buoy gear was prohibited•
and the retention of reef fish captured incidentally in other longline operations (e.g. sharlc) was limited to the 
re�reational bag limit. Subsequent changes to the longline/buoy boundary could be made through the 
framework procedure for specification of TAC. 

Amendmcm 2, implemented in 1990, prohibited the harvest of jewfish to provide complete protection for this 
species in federal waters in response to indications that the population abundance throughout its range was 
greatly depressed. This amendment was initially implemented by emergency rule. 

In November, 1990, NMFS announced that anyone entering the commercial reef fish fishery in the Gulf of 
Mexico and South Atlantic after a control date of November l, 1990 may not be assured of future access to 
the reef fish fishery if a management regime is developed and implemented that limits the number or 
panicipan1S in the fishery. 'The� of this aMOuncement was to establish a public awareness of potential 
eligibility criu:ria for future access to the reef fish resource, and does not prevent any other date for eligibility 
or other method for controlling fishing effort from being proposed and implemented. 

At 1he direction of the Council, the Reef Fish Scientific Assessment Panel (RFSAP) met in March 1990 and 
reviewed 1he 1990 NMFS Red Snapper SIOCk Assesmlent. The recommendation of the panel at that time was 
to close the directed fishery because the Allowable Biological Catch (ABC) was being harvested as bycatch 
of lhe shrimp trawl fishery. No viable alternatives were identified that would achieve the 20 percent SPR goal 
by 1he year 2()X) wilhout closure of 1he direc1ed fishery; because no means existed for reducing trawl bycatch. 
As a result. Amendmcm 3, implememed in July 1991, provided additional flexibility in the aMual framework 
procedure for specifying TAC by allowing the target date for rebuilding an overfished stock to be changed 
depending on changes in scientific advice, except that the rebuilding period cannot exceed 1.5 times the 
generation time of the species under consideration. It revised the FMP's primary objective, definitions of 
optimum yield and overfishing and framework procedure for TAC by replacing the 20 percent SSBR target 
with 20 percent spawning potential ratio (SPR). The amendment also transferred speckled hind from the 
shallow-water grouper quota cateaory to the deep-water grouper quota category and established a new red 
snapper target year of 2W1 for acbievina the 20 percent SPR goal. 

During 1991 several regulatory amendments were implemented to adjust the TACs and quotas for reef fish 

A 1991 repllany amendmem raised 1he 1991 quoca for shallow-water groupers to 9.� million pounds. 
Tius acaon was taken to provide the commercial fishery an opportunity to harvest 0. 7 million pounds 
that wem umarveslled in 1990 due to an early closure of the fishery in 1990. NMFS had projected the 

1 illme � lllllve beell lllbaequaUy aodified IO cona:t for revi11ou eclopled iD Ille 1uaed lo wllole weillll l"llio. Hiaoriully. Ille conven,.,c 

IIIIO llad wu 1.11. aibMqu-.ly, tae ralio Ml ben consted ud 1.05 11 uled. 'Thia resulla i■ llleae valua betq 9.1, 1.2 ud 1.6 million pouo,.u
,...,aivJy. for tallll. Ulllllow-- ad c1eep--, sn,uper qyotaa 1e. .. I 1.0 + I. 18 x 1.05 • 9.8). Tllae 11 DO impact oa llle commercial f,.�,.. 
from uie rn111011 uofilll line alway, bee■ reponed i■ pa.ed _,,b1 

1
ud tbal da&a 11 truaformed IO wbole wei1bl for NMFS l'IICcinb. 

: 'The c:orrecud 1991 quoca. uaina the rcviaed convcnion factor. wu 8.8 million pound■. The corT"CCtcd 1990 actual harvest ...... 
7. 6 million pound■.o
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9.2 million pound quota to be reached on November 7, but subsequent data showed that the actual 
harvest was 8.5 million pounds. 

A 1991 regulatory amendment set the red snapper TAC at 4.0 million pounds to be allocated �ith a 
commercial quot! of 2.04 million pounds and a 7 fish recreational daily bag limit ( 1.96 million pound 
allocation) beginning in 1991. This amendment also contained a proposal by the Council to· effect a 50 
percent reduction of .red snapper bycatch in 1994 by the offshore EEZ shrimp trawler fleet. to occur 
through the mandatory use of finfish excluder devices on shrimp trawls, reductions in fishing effort .. 
area or season closures of the shrimp fishery, or a combination of these actions. This combination of 
measures was projected to achieve a 20 percent SPR by the year 2007. The 2.04 million po_und quota 
was reached on August 24, 1991, arx1 the red snapper fishery was closed to further commercial harv_.st 
in the EEZ for the remainder of the year. In 1992, the commercial red snapper quota remained at : 04 
million ��. However, extremely heavy harvest rates resulted in the quota being filled in just 5 3 
days, and the commercial red snapper fishery was closed on February 22, 1992. 

A 1991 regulatory amendment set the 1992 commercial quota for shallow-water groupers at 9.8 mill1,,n 
pounds, which was 1.6 million pounds higher than the adjusted 1991 base level quota of 8.2 milli.1n 
pounds. 

An emergency rule, implemented in 1992 by NMFS at the request of the Council, reopened the red snarrc-: 
fishery from April 3, 1992 through May 14, 1992 with a 1,000 pound trip limit. This rule was implementcJ 
to alleviat: ecommic arx1 social upheavals that occurred as a result of the 1992 red snapper commercial quou 
being rapidly filled. Although this emergency rule resulted in a quota overrun of approximately 600. CXXJ 
powm. analysis by NMFS biologisls det:rmi.ned chat this one time overrun would not prevent the red snarrc-r 
stock from attaining its target SPR. 

Amendment 4, implemented in May 1992, established a moratorium on the issuance of new reef fish ix rm::, 
for a maximum period of three years. The moratorium was created to moderate shon term furure incn:J.x-, 
in fishing effon arx1 to attempt to stlbilize fishing monality while the Council considers a more compreherb: \ ,
effon limitation program. It allows the tramfer of permits between vessels owned by the permittee or �t'.\c-:.-:-
i.rxiividuals when the permitted vessel is tramferred. Amendment 4 aJso changed the time of the year tha{ T.\, 
is specified from April to August and included additional species in the reef fish management unit. 

Amendment 5, implemented in February 1994, established restrictions on the use of fish traps in the Gu,: 
Mexico EEZ, implemented a three year moratorium on the use of fish traps by creating a fish ·:, 
endorsement and i�ng the endorsement only to fishermen who had submitted logbook records of ree: 
landings from fish traps betweenJamary 1, 1991 and November 19, 1992, created a special management . 
(SMZ) with ,ear resttictiom off the Alabama coast, created a framework procedure for establishing : _ · 
SMZ's, required that all finfish except for oceanic migratory species be landed with head and fins aru 
established ,a schedule 'O gradually raise the minimum size limit for red snapper to 16 inches over a ixr 
five ye.ars, and closed the region of Riley's Hump (near Dry Tonugas, Florida) to all fishing during MJ. 
June to protect mutton snapper spawning aggregations. 

A 1992 Regulatory Amendment set the 1993 red snapper TAC at 6.0 million pounds to be allocated 
commercial quota of 3.06 million pounds and a recreational allocation of 2.94 million pounds 
implemented by a 7 fish recreational daily bag limit). The amendment also changed the target year to J. · 

a 20 percent red snapper SPR from 2007 to 2009. based on the Plan provision that the rebuilding pem,..: 
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be for a time span not exceeding 1.5 times the potential generation time of the stock and an estimated red 
snapper generation time of 13 years ( Goodyear 1992). 

An Emergency Rule effective December 30, 1992 created a red snapper endorsement to the reef fish permit 
for the stan of the 1993 season. The endorsement was issued to owners or operators of federally permitted 
reef fish vessels who had annual landings of at least 5,CXX> pounds of red snapper in two of the three years from 
1990 du'ough 1992. For the duration of the emergency rule, while the commercial red snapper fishery is open 
permittees with red snapper endorsements are allowed a 2,000 pound possession limit of red snapper. and 
permiaees wiihout the endorsement are allowed 200 pounds. This emergency action was initially effective for 
90 days, and was extended for an additional 90 days with the concurrence of NMFS and the Council. A 
relall:d emergency rule delayed the opening of the 1993 commercial red snapper season until February 16 to 

·. allow time for NMFS to process and issue the endorsements. Note: A Jegai cha/Jenge to rhe red snapper
mdorsemmr e�rgmcy rulL 'Na.Sfiied in U.S. Di.stria Coun, Corpus Chrisri. Texas on January 21, 1993. Ther
owco� ofthis challenge has nor bun determined as of the writing of this draft. 

Amendment 6, implemented in June, 1993, extended the provisions of the emergency rule for red snapper 
endorsemems for the remainder of 1993 and 1994, unless replaced sooner by a comprehensive effort limitaaon 
program. In addition, it allowed the trip limits for qualifying and non-qualifying perminees to be changed 
under the framework procedure for specification of TAC. 

A proposed 1993 Regulatory Amendment that would have moved the longline and buoy gear restricted area 
boundary off cema1 and soudH:emral Florida inshore from the 20 fathom isobath to the 15 fathom isobath for 
a one-year period bepnning Jmmy 1, 1994 was withdrawn by the Council in January 1994. This regulatory 
amendmem bad been proposed as an experimental fishery during which time studies would be carried out to 
examine the bioloaical, social and economic impacts of the action. The action was proposed in response to 
requests from lonaline fishermen for increased access to areas with suitable grouper habitat, and in 
consideration of a red grouper stoek assessment which indicated that species was not overfished and that the 
commercial quoca had never been filled. 1be Council withdrew the proposal amid concerns that it would lead 
10 a quoca closure and a c:oncem by the NMFS Southeast Fisheries Science Center that there were inadequate 
experimental controls to properly evaluate the impact of the action. 

A 1993 Regulatty Amen:imem set die opening date of the 1994 commercial red snapper fishery as February 
10, 1994, and restricted commercial ves.,els to landing no more than one trip limit per day. The purpose of 
this amendment was to facililate enforcement of the trip limits, minimize fishing during hazardous winter 
weather, and emure that the commercial red snapper fishery is open during Lent, when there is increa�d 
demand for seafood. The Total Allowable Catch (TAC) was retained at the 1993 level of 6 million pounds. 
with a 3.06 million pound commercial quo1a and 2.94 million pound recreational allocation. The shallow 
waer grouper wa allo evaluated and was retained at it's status quo level of 15 .1 million pounds (9. 8 million 
pound commen:ill cp,11) and 20 inch l)QJ lengdl size limit for gag, red, Nassau, yellowfin and black grouper 

Amendment 7, implemented in February 1994, established reef fish dealer permitting and record keeping 
requirements, allowed transfer of fish trap permits and endorsements between immediate family members 
during the fish np permit moraaium, and allowed transfer of other reef fish permits or endorsements in the! 
evem of 1he death or disability of 1he person who was the qualifier for the permit or endorsement. A propoScJ 
provision of this amendment that would have required permitted vessels to sell harvested reef fish only tl1 

permitted dealers was disapproved by the Secretary of Commerce and was not implemented. 
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Amendment 8 has been approved for implementation in 1996. It will manage effort in the commercial red 
snapper fishery by restricting access to the fishery through an individual transferable quota system. Due to 
concerns by commercial fishermen about the impact of the proposed measures, the Council delaved 
consideration of this amendment until information could be collected (under Amendment 9) to deter�ne 
eligibility and initial allocations to individual fishermen. 

Amendment 9. implemented in July 1994, provided for collection of red snapper landings and eligibility data 
from commercial fishermen for the years 1990 through 1992. The purpose of this data collection is to evaluate 
the initial impacts of the limited access measures being considered under Amendment 8 and to identity 
fishermen who may qualify for initial participation under a limited access system, Titis amendment also 
extended the reef fish permit moratorium and red snapper endorsement system through as late as Decem�i-
31, 1995, in order to continue the existing interim management regime until longer term measures -:an be 
implemented. 

Withdrawn Amendment IO would have extended the validity of additional fish trap endorsements for the 
duration of the fish trap moratorium that was implemented under Amendment 5. These additional 
endorsements were to have been issued under an emergency rule, requested in March 1994, to alleviate= 
economic hardships after the Council heard from fishermen who entered the fish trap fishery after the 
November 19, 1992 cu10ff date ar¥i Slated that they were unaware of the impending moratorium. The Council 
rejected the proposed amendment in May 1994 after NMFS Slated that it had notified fishermen of the pending 
moratorium and fish trap endorsement criteria during the time between Council final action and NMFS 
implementation if they asked about fish trap rules or if they requested application materials and NMFS was 
aware that it was for purposes of entering the fish trap fishery. The Council also considered arguments that 
the change in qualifying criteria circumvented the intent of the fish trap moratorium to halt expansion of the 
fish trap fishery at the November 19, 1992 level. After the Council rejected Amendment 10. NMFS 
subsequently rejected the emergency request. 

An October 1994 proposed regulatory amendment retained the 6 million pound red snapper TAC and 
commercial trip limits and set the opening date of the 1995 commercial red snapper fishery as February 24. 
1995. However, because the recreational sector exceeded its 2.94 million pound red snapper allocation each 
year since 1992, this regulatory amendment reduced the daily bag limit from 7 fish to 5 fish, and increased 
the minimum size limit for recreational fishing from 14 inches to 15 inches. 

Amendment 11 bas been partially approved by NMFS for implementiuion in 1996. This amendment 
CSlablishes allowable sales provm0IIS for reef fish harvested in the EEZ, provides additional transferability for 
pennits and endonemems, COlllinues 1be reef fish vessel permit morau>rium for up to an additional five years. 
allows reef fish vesael permi1S k> be nnsferm1 between vessel owners under the moratorium without requiring 
the tramfer af ne permiaed vese, and establishes a permit for vessels 10 operate as reef fish charter or head 
boats in 1be EEZ. DisapproYed measures included a new definition of Optimum Yield based on the F01 fishing 
mortality rae, ID allowance for the Council to set TAC in excess of ABC for species that are not overfished. 
ar¥i an enemioa of lbe recovery period for red snapper from 1 1h to 2 generation times. The Council. upon 
review of the disapproved measures, VOied k> rembmit an Optimum Yield definition based on 30 percent SPR. 
ar¥i resubmit an allowance for TAC 1D exceed ABC subject to a 10 percent maximum excess harvest and two 
year maximum duration limitation. Resubmission of the disapproved measures is currently in preparation. 

Amendment 12 has been approved by the Council and is currently in preparation for submission to NMFS. 
This amendment proposes to combine greater amberjack, lesser ambcrjack and banded rudderfish into an 
aggrepe l fish ba1 limit and 28 inch fork length recreational size limit while retaining a commercial 36 in(h 
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forlc length size limit for greater amberjack only, remove the provisions for automatic increases in the red 
snapper commercial size limit to 15 inches ii) 1996 and 16 inches in 1998. and establish an aggregate daily bag 
and possession limit of 20 reef fish per person for all reef fish species not having a bag limit. 

3. PURPOSE AND NEED FOR ACTION 

Since implementuion of the red snapper stock recovery plan, the Council has conducted aMual reviews of the 
S1atus of red snapper stocks. Typically, a new assessment has been prepared by the NMFS/SEFSC every �-o 
years with a comprehensive update in the intervening years. In November 1995, the Council reviewed a new 
stoclc assessment for red snapper (Goodyear 1995) for purposes of setting the 1996 TAC. The 1995 sto:.:k 
assessment incorpc,::a..ed new information about red snapper life history (which is reviewed later in this 
document) that substantially changed the estimates of current status of stock, recovery projections and 
Allowable Biological Catch (ABC). Briefly, these changes were l) red snapper are longer lived than 
previ<XWy thought so that 1 1h generation times now corresponds to a maximum recovery date of the year :?O 19 
rather than 2010, 2) some reduction in shrimp trawl bycatch mortality is now assumed to have occurred sin:.:e 
1993 and has been incorporated into the stoek assessment, 3) because of their increased longevity. the 
recovery will be more gradual than previously projected, and 4) the current status of stoelc is now estimated 
to be 0.6 percent SPR rather than 4 percent (this last item is merely a rescaling of the stoelc condition given 
the new life history information, it does not represent any decrease in the perceived health of the stock). 

1be Reef Fash Stoclc Assessmem Panel (RFSAP), upon reviewing the stoek assessment and options for a range 
of TACs up to 14 million pounds, recommended a range of Allowable Biological Catch of 6 to 10 million 
pounds with a recovery target date of 2019 (GMFMC 199S). This is considerably higher than the previous 
ABC range of 4 t:> 6 million pounds with a recovery target date of 2009, and is the result of incorporating.the 
new information about red snapper life history into the stoek assessment. However, the RFSAP also warned 
that this ABC range was based on the validity of a number of assumptions, particularly achieving a 50 percent 
shrimp bycatch monality reduction by May, 1997 (stan of shrimp season). The Socioeconomic Assessment 
Panel (SEP). concerned about achievability of the assumed 50 percent shrimp bycatch reduction and stability 
to the fishery if a TAC at the upper end of ABC were selected but subsequently had to be reduced. 
recommended that the TAC be set at an intermediate level of 8 million pounds in 1996, with an increase to 
10 million powm in 1997 comin&em upon achieving a 50 percent reduction in shrimp bycatch. This strategy 
was endorsed by the Red Snapper Advisory Panel (RSAP). The Scientific and Statistical Comminee (SSC\ 
accepted the repons of the RFSAP and SEP. and advised the Council that the consequences of selecting a TAC 
at the upper end of ABC were 1hat there would have to be an earlier and larger reduction in shrimp bycat:.:h 
monality (relalM! t:> selectins a lower TAC), whereas the consequences of selecting a TAC at the lower end 
of ABC were lbat lbere would need 10 be a reduction in the recreational red snapper harvest from re:.:ent 
levels. 

A bag and size limit analysis prepared by NMFS projected that, if recreational bag and size limits were len 
unchanged, the 1996 recreational harvest would be 4.47 million pounds, corresponding to a TAC of 9. I: 
million powm. Based on the results of the stoek assessment recommendations of the RFSAP, SEP. RSAP. 
SSC, and bag and size limit projections, the Council chose to extend the recovery target date to the new I·: 
generation time estimate of 2019, and to set the 1996 TAC at 9.12 million pounds, allocated 51 percent 
commercial (4.65 million pounds) and 49 percent recreational (4.47 million pounds). This is a 52 perL"ent 
increase over the TAC level has been in place since 1993. It is more conservative than the upper end of ABC 
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range. yet it avoids the need to implement potentially destabilizing increases in recreational harvest restrictions. 

The commercial red snapper allocation is controlled by a quota. with an individual transferable quota <ITQ i 
syscem scheduled to be put in place during 1996. For the commercial sector. red snapper size limits are used 
not to control rate of fishing, but to optimize biological and economic benefits at a given TAC. In 1994 a· 
series ofbiermial l inch increases to an eventual 16 inch minimum size limit (in 1998) was established. A 16 
inch size limit was determined to maximize yield per recruit and SPR recovery rate, assuming a 33 percent 
release monality. The stock: assessment has noted that scientific evidence for 33 perc·em release mortality is 
imprecise. Many commercial fishennen have argued that the actual mortality rate is higher. resulting in dead 
fish being discarded and wasted. In addition, commercial fishermen have argued that the 14 inch tish have 
a higher value during pans of the season. As a result. the Council proposed, through Amendment I:!. t0 
eliminate the 1996 and 1998 automatic increases in the commercial size limit. and to leave the size limit at 14 
inches unless a spedfic decision was made to change it. Amendment 12 has not yet been reviewed by NMFS 
and cannot be implemented in time to prevent the 1996 15 inch size limit increase from taking place 
Therefore, action is needed through this regulatory amendment to eliminate the automatic increases and restore 
the 14 inch commercial size limit as pan of lhe 1996 implementation of TAC, which was the Council· s origmal 
intent in Amendment 12. 

4. PROPOSED ACTIONS 

The Council proposes to increase the red snapper TAC for 1996 to 9.12 million pounds, with 4.47 million 
pounds allocated to the recreationa.l sector and 4.65 million pounds allocated to the commercial sector. 

The recreational allocation will be implemented by retaining the current 5 fish daily bag limit and 15 inch 
minimum size limit. The commercial allocation will be implemented by a quota. (Note: Through previous 
action, l million pounds of the quota is to be implemented through an extension of the red snapper 
endorsement system and associated trip limits, and the remainder through an individual transferable quota 
system.) 

The Council also extends the recovery target date to the year 2019. This is within the allowable recovery 
period of 1 112 generation times from 1990,.based on the Reef Fish Stock Assessment Panel's recommendations 
that the nawral monality rate estimate be lowered to M =0.10 resulting in an extension of the generation time 
estimate to 19.6 years. (If M had remained at 0.20, the maximum target date would have been 2010 
However, because of the fast.er recovery rate projection under M=0.20, the proposed TAC and 50 percent 
shrimp bycatch reduction by 1997 would still result in a recovery by the target date.) 

The Council also proposes to repeal, for the commercial sector, the automatic increase in red snapper size 
limit to 15 inches on January l, 1996 and 16 inches on January 1, 1998 that were implemented through 
Amendment S, and restore the 14 inch commercial minimum size limit. 
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5. MANAGEMENT OBJECTIVE AND OPTIMUM YIELD 

Optimum Yield 

(Nore: The Council has proposed, through resubmission of a rejected Amendment J J proposal. a revision of 
the Optimum Yield definirion rha.r would set the biological component of OY ar 30 percent SPR. This reviswn 
is presenrly in the process of being submined ro NMFS. Until ir is implemented. rhe following is the exisru,g 
definilion. of O Y.) 

'The primary objective and definition of Optimum Yield (OY) for the Reef Fish Fishery Management Plan 1s 
any harvest level which maintains, or is expected to maintain. over time a survival rate of biomass into th� 
stock of spawning age to achieve at least a 20 percent spawning potential ratio (SPR). 

Definition or Overrashing 

'The following is the definition of overfishing contained in Amendment 1 of the Reef Fish Fishery Managem�nt 
Plan (FMP). 

1.e A reef fish stock or stock complex is ovecfisbed when it is below the level of 20 percente
SPR.e

2.e When a reef fish srock or srock complex is overfished, ovecfisbing is defined as harvestinge
at a raie that is mt comisll:nt with a program that has been established to rebuild the stocke
or stock complex to the 20 percent SPR level.e

3.e When a reef fish stock or stock complex is not overfished, nvecfisbing is defined as ae
harvesting raie lhat, if continued, would lead to a state of the stock or stock complex thate
would not at least allow a harvest of optimum yield on a continuing basis.e

6. REEF FISH FRAMEWORK PROCEDURE AS SPECIFIED IN THE FMP 

(Note: Under Ammdmenr II,� will be implemmred in Ja,wary 1996, there will be a number of revLS: r 

ro the jra,ne\4/0rlc procedun. 1hae rnvions an eilher ediloriaJ in narure or only affect management of sr, ..• 
rhaz an not ove,jished, and do not ajfrcr rttJ snapper. The .following is rhe frameworlc procedure under 1-. ".. • 

this regulmory amendmenr was developed.) 

Optimum Yaeld (OY) can be achieved with annual total allowable catch (TAC) specifications for each Sf't" 
or species gnq,. 1be Council has esiablished a framework procedure where, on an aMual basis. a sc1c:r- · 
working group will establish a range of Allowable Biological Catch (ABC), and the Council will set a '. 
and prescribe fishing restrictiom 10 attain the management goal of OY for implementation by the R� �
Director (RD) of NMFS prior to the begiMing of a fishing year. 
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Procedure for Specification of TAC: 

l.o Prior to August l each year. or such other time as agreed upon by the Council and RD. the Southeasto
Fisheries Center of NMFS (SEFC) will: a) update or complete biological and economic assessmentso
and analyses of the present and future condition of the stocks for red snapper and other reef fish stocko
or stock: complex; b) assess to the extent possible the current SPR levels for each stoclc: cl esomateo
fishing mortality (F) in relation to F::o ,..� 5n; d) estima_te aMual surplus production F ,_. or othero
population parameters deemed appropriate; e) summarize siatistics on the fishery for each stoclc or stoclco
complex; f) specify the geographical variations in stoclc abundance. mortality. recruitment. and age oto
entry into the fishery for each stock: or stock complex; and g) analyze social and economic impac·ts i:lto
any specification demanding adjustments of allocations, quotas, or bag limits.o

2.o The Counci! will convene a Scientific Assessment Panel. appointed by the Council. that �ill. as ao
working group, review the SEFC assessment(s), current harvest statistics, economic, social. and othero
relevant daia. It will prepare a written report to the Council specifying a range of ABC for each stocko
or stock: complex which is in need of catch restrictions for attaining or maintaining OY. The ABCs arto
catch ranges that will be calculated for those species in the management unit that have been identifiedo
by the Council, NMFS, or the working panel as in need of catch restrictions for attaining or maintainingo
OY. 1be range of ABCs shall be calculated so as to achieve reef fish population levels at or above theo
20 percent SPR pl by Jamwy 1, 2<XX>, for all reef fish except red snapper which has a January 2007o
car,et dale, or by a time period (carget date), or set of time periods (target dates) specified by the stocko
asscssmc:m panel. Any time period specified by the assessment panels for co�ideration by the Councilo
under this framework: procedure cannot exceed a period equal to 1.5 times the potential generation timeo
of the SIDCk. Generation times are to be specified by the stock assessment panel based on the biologicalo
characteristics of the individual stocks. For stock or stock complexes where daia in the SEFC reportso
are inadequate to compute an ABC based on the spawning stock biomass per recruit model. the aboveo
working group will use other available information as a guide in providing their best estimate of an ABCo
range that should result in at least a 20 percent SPR level. The ABC ranges will be established too
prevent an overfished stock: from further decline. To the extent possible, a risk: analysis should be!o
conducted indicating the probabilities of attaining or exceeding the stock: goal of 20 percent SPR, theo
anraal ttamitional yields (i.e., catch streams) calculated for each level of fishing mortality within the 
ABC range, and the economic and social impacts associated with those levels. The working groupo
report will include recommendations on bag limits, size limits, specific gear limits, season closures. ando
ocher resaictiom required to aaain management goals, along with the economic and social impacts oto
such restrictions, and the research and daia collection necessary to improve the assessments. Theo
working ,roup may also recommend additional species for future analyses.o

3.o The Council will conduct a public hearing on the working group reports at, or prior, to the time it iso
co-lliclen,d by 1be Council for action. Other public hearings may be held also. The Council will requ�sto
review of lbe repons by ils Reef Fash Advisory Panel and Slanding Scientific and Statistical Comminr�so
and may convene these groups before lak:ing action.o

4.o 1be Council in selecting a TAC level and time period (iargct date), if necessary, for each stoclc or stod.:o
complex for which an ABC range has been identified will, in addition to laking into consideration theo
recommendations provided for in ( 1), (2), and (3), utilize the following criteria:o

a.o Set TAC within or below the ABC range or set a series of aMual TA Cs to obtain the ABC b, e Io
within three years or less.o
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b.c Subdivide the TACs into commercial and recreational allocations which maximize the net benefitsc
of the fishery to the nation. The allocations will be based on historical percentages harvested by·c
each user group during the base period of 1979-1987'. However, if the harvest in any year exceedsc
the TAC due to either the recreational or commercial user group exceeding its allocation.c
subsequent allocatiom penaining to the respective user group will be adjusted to assure meeting thec
specified target date spawning stock biomass per recruit (SPR) goal.c

5. 1be Council will provide ilS recommendations to the RD 'for any specifications in T ACs and target datesc
for each stock or stock complex. quotas, bag limits, trip limits, size limits, closed seasons. and gearc
restrictions necessary to aaain the TAC, along with the reports, a regulatory impact review· and -
environmental �nt of impacts, and the proposed regulations before October 15. or such other timec
as agreed upon by the Council and RD.c

6.c Prior to each fishing year, or other such time as agreed upon by the RD and Council, the RD will reviewc
the Council's reconunendatiom and supporting information: and, if he concurs that the recommendationsc
are comistent with the objectives of the FMP, the National Standards, and other applicable law. he shallc
forward for publication mtice of proposed T ACs and associated harvest restrictions by November I. orc
such other time as agreed upon by the Council and RD (providing up to 30 days for additional publicc
comment). 1be RD will take into comideration all information received and will forward for publicationc
in the Federal Register the mtice of final rule by December 1, or such other time as agreed upon by thec
Council and RD.c

If NMFS decides mt to publish the proposed rule of the recommended management measures. or to 
otherwise bold the measures in abeyance, then the Regional Director must notify the Council of his 
intended action within 15 days of receipt of the Council's proposal and the reasons for NMFS concern 
along with sugested chanps to the proposed management measures that would alleviate the concerns. 
Such nocice shall specify: 1) the applicable law with which the amendment is inconsistent, 2) the nature 
of such inconsistencies, and 3) recommendations concerning the actions that could be taken by the 
Council to conform the amendment to the requirements of applicable law. 

7.c Appropriate regulatory changes that may be implemented by notice action include:c

a.c The T ACs for each stock or stock complex that are designed to achieve a specific level of ABCc
widlin the first year, CX' annual leYels of TAC designed to achieve the ABC level within three years.c

b.c Ba1 limits, size limill, vessel trip limits, closed seasons or areas, gear restrictions, and quotasc
desiped ID achieve me TAC level.c

c.c The lime period (tar,et dale) specified for rebuilding an overfished stock with the restriction th.stc
a lime period specified under this framework procedure cannot exceed a period equal to 1.5 tim�sc
the ,eneration time of 1be stock under consideration.c

8.c If the NMFS decides not ID publish the proposed rule of the recommended management measures, or toc
otherwise hold the measures in abeyance, then the Regional Director must notify the Council of hisc
intended action within 15 days of receipt of the Council's proposal and the reasons for NMFS concernc
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along with suggested changes to the proposed management measures that would alleviate the concern.s 
Such oocic.e shall specify: l) the applicable law with which the amendment is inconsistent. 2) the nature-
of such inconsistencies, and 3) rec�mmendations concerning the actions that could be talcen by thee
Council to conform the amendment to the requirements of applicable law.e

7.e WHAT IS SPAWNING POTE1''TIAL RATIO (SPR)?e

Spawning po1ential ratio is an index of a population'·s health as measured by the biological ability of the adult 
fish to produce spawn or eggs. A particular estimated level of SPR is directly dependent on the estimated· 
number of living adult fish (or females), and their longevity or number at age. which is controlled by the 
prevailing fishing mortality exerted on the population. This biological spawning ability can be measured in 

terms of total adui,·fish biomass (number alive x average weight), gonad biomass (number alive x average 
gonad weight), or eggs produced (number alive x average number of eggs spawned) for each age class of fish. 

A generation of fish in a population must on average produce the same number of adult fish in the next 
generation for a population to persist without decline or. in other words. be in equilibrium. All populations 
of animals attempt to attain levels of equilibrium, however environmental fluctuations prevent this from 
happening in most cases. Fishing reduces the number of adults surviving from a given number of recruits b� 
reducing their life expectancy. To prevent population collapse the egg to recruit survival probability and/or 
the fecundities of the survivors must rise in response to the fishinJ induced lowered abundance of adults 
(Goodyear 1989). Clearly, the above population mechanisms allow a population to be harvested without 
damaging its biological potential. However, as harvest pressure grows (fishing mortality increases). a point 
is reached where the population looses more fish through harvesting than it can replenish, and overfishing 
occurs. A population can also exist at an equilibrium level below its optimum level and can increase in size 
if fishing mortality is reduced. 

Various measures of optimal fishing have been defined whereby fishing greater than the optimal level results 
in overfishing. The concepts of maximum summable yield (MSY) and maximum yield per recruit (YPR) are 
the two most common measures of optimal fishing. For reasons set forth in Amendment l, the measure of 
optimal fishing for reef fish WlL$ chosen 10 be 20 percent SPR, which in a YPR context results in management 

·eadvice similar to that needed to achieve maximum YPR.e

u.lculation of SPR is similar to calculation of YPR, except, instead of attemptinJ to maximize yield from ae
year class of fish, achieving a certain level of spawning potential is attempted. This spawning potential 1se
estimaled as lhe fraction or ratio of �wning ability of the species when being fished divided by the spa wrunge
ability of the species under conditiom of no fishing mortality; i.e., only natural mortality occurs. The SPRe
of a population is then controlled by the fishin1 mortality exerted on each age class of fish.e

8.e ST A TUS OF RED SNAPPER STOCKe

This section is based on the 1995 Repon of the Reef Fish Stock Assessment Panel (GMFMC 1995). and tht 
1995 red snapper stock assessment (Goodyear 1995). Comparisons to previous stock assessments are ba!<J 
on information contained in the 1994 red snapper stoclc assessment (Goodyear 1994). 
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New Information 

A number of new findings have been incorporated into the 1995 stock assessment, which alter the current 
estimate of status of stock and recovery projections. These include: 

Reduced growth rate estimate· An improved growth rate 
estimate was derived by incorporating new data obtained 
from a number of studies that assigned ages from 
examination of scales, otoliths or length frequencies for 
the youngest fish. Incorporation of this new data into a 
pooled growth model resulted in as&gning much older ages 
to- some fish than were seen in earlier studies. and a 
reduction in the asymptotic maximum length from 45. 9 
inches in 1he 1994 as��-.rnent, which was based primarily 
on scale data (Goodyear 1994, Figure 10) to 34.5 inches 
in the current stoek assessment. The new pooled data 
model is shown in Figure 1, and is based on the following 
von Bertalanffy growth equation: 

where t = age in years, and Li = total length
centimeters. 

Reduced oanaal momlity rate and iocrcased loogr:vity estirnates: Previous stoek assessmen� assumed a 
natural monality rate of M =0.20. However, estimates of longevity and natural mortality have changed as a 
result of the new age and growth data, which includes fish that have been aged to as old as 53 years ( the 
previ� oldest aged fish had been 42 years), and historical records, which indicate that large (and presumably 
old) red snapper were once relatively common. Calculations of natural mortality from a variety of data 
sources and analytical methods produced estimates of natural mortality ranging from M =0.12 to 0.38 with 
95 percent confidence bounds ranging from M=0.02 to over 1.00. Despite the large range of mortality 
estimates and uncertainty about their robustness when derived from fished stocks with variable recruianent. 
the apparent longevity of this species argues that natural mortality must be relatively low. Consequently. the 
RFSAP recommended adoption of a natural mortality rate of M =0.10 for this and subsequent analysis of red 
snapper stocks. As a result of this lower mortality rate, the natural lifespan of red snapper is longer than 
previously estimated, and 1he estimate of generation time has increased from 13.6 years to 19.6 years. 

hx:oqx:ntiao at reductions in sbdrnp a:awl bycarcb rnamlity foe 1993 and 1994: Earlier stoek assessments 
� that no previous reduction in shrimp trawl bycatch mortality has yet occurred. For the 1995 suxk 
assessment, shrimp trawl bycatch estimates were available at a resolution of 4-month intervals rather than 
annual intervals. This allowed incorporation of the effect of temporal changes in the age-class distribution Lit 

1he shrimp trawl bycatch inco 1he bycatch mortality estimates. Consequently, analysis of management options 
were able to include already achieved shrimp trawl bycatch reductions of 5.8% in 1993 and 10% in 1994 
However, even with inclusion of the 1993 and 1994 bycatch reduction estimates, it remains that only I: 
percent of the population ultimately escapes capture by the shrimp fishery to become part of the direi.:tcJ 
fishery and spawning stoek. 

Hedw:ed esrirnaze of recreational release rnamliry· Previous red snapper stock assessments assumed a reka� 
mortality of 33 percent for all red snapper fishing. The mortality of released fish is an important consideran,,n 
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in evaluating the co�rvation effects of regulations that set minimum sizes and total aJlowable catch. Data 
from an ongoing mark-recapture study suggests that mortality increases from 20 to 30 meters (66 to 98 feet 1 
About 14 percent of fish at 30 meters sho.,.,.ed signs of stress upon release. In addition to the hooking and 
haroling monality, predation of released fish caught and released may be exacerbated in areas with significant 
concentrations of large predators. Analyses in the current stock assessment assume release mortality of �O 
percent for the recreational and 33 percent for commercial fisheries based on the depth distribution of their 
respective effort. 

Harvest Trends 

Cornmercial: Gwf of Mexico red snapper harvested by U.S. fishermen are primarily caught in the northern 
Gulf from Panama City, Aorida to Galveston, Tex.as. The fishery is primarily prosecuted in federal waters. 
offshore. and outside of state waters. The greatest part of the present commercial and recreational harvest 
is directly south and to the west of the Mississippi River. 

In !he commercial red snapper fishery the primary gear types used are manually operated handlines or powc:r
assisted lines (band.it rigs). Landings from these gears are reported under a single gear code for handlines 
Other gear types� to harvest red snapper include bonom longlines, buoy lines and fish traps, although toui 
landings of red snapper from fish traps have been small. 

The commercial harvest since 1990 is shown in the table
below and by gear type in Figure 2 (handlines includes
power reels and bandit rigs). The commercial quota was
initially 3.1 MP in 1990 and was subsequently set at 5 l 
percem of TAC when adjustments were made. For 1995,
the commercial harvest was estimated to be slightly below
the 3.06 million pound quota as of the close of the fishing
season on April 14. However, at the Council's request,
the commercial season was reopened for 36 hours on
November 1-2, l99S to allow the commercial sector an
opponunity r> harvest the remaining 0.16 MP of the 1995
3.06 MP quota. Preliminary estimates are that, with
inclusion of the November mini-season, the commercial
sector will have met or slightly exceeded its allocation. 
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Figure 2. Commercial landings of red snapper from 
waurs of the Gulf of Maico. 
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COMMERCIAL RED SNAPPE HARVE T 

Year 

1990 

1991 

1992 

1993 

1994 

1995 

Commercial Quota 

3.1 MP 

2.04 MP 

2.04 MP plus emergency season 

3.06 MP 

3.06 MP 

3.06 MP 

Commercial Harvest 

2.6 MP ( 1.2 thousand Mn 

2.2 MP ( 1.0 thousand Mn 

3.1 MP ( 1.4 thousand Mn 

3A MP ( 1.6 thousand Mn 

3.1 MP (1.4 thousand Mn 

2.9 MP (1.3 thousand Mn - preliminary 

The first quota closure of the commercial red snapper 
fishery occurred on August 24, 1991. In subsequent 
years, a derby fishery developed, and the quota was filled 
in increasingly shorter time periods. As shown in Figure 
3, maximum catch per day accrued to those fishermen 
who depaned 1he last week of December 1991 for the start 
of the 1992 season. Catch per day decayed rapidly from
1he peak obllerved in the 

. 

early pan of the 1992 season and 
by the last mondl of the season was comparable to that at 
the end of the 1991 season. Catch per day during the 
1,00> pound trip limit in 1992 avera,ed about 240 pounds 
and was similar ID 1he same lime period the previous year
In 1993 and 1994 catch per aip was obviously comtrained
by 1he aip limit and the fleet was capable of much highe
1t>Cal cau:hes. Annual mean catch per day for the directed
fishermen also increased by more than 3-fold in the six 
year period since the logbook program was implemented
bas become more of a tarpled species (i.e., it comprise
vessel's tocal landings) than it was prior to Amendment 1.
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. In addition to increased catch rates, red snapper 
 a greater proportion of an average red snapper s

 

Hecrrarioml'. Recrealional red snapper harvest allocatio� since 1991 have been set at 49 percent of the TAC. 
or 1.96 MP in 1991 and 1992, and 2.94 MP since 1993. Actual recreational harvests in pounds of red snap�r 
have exceeded 1be allocation in every year. 

14 



RECREATIONAL RED SNAPPER HARVEST 

Year Recreational Allocation Recreational Harvest 

1990 No allocation was explicitly specified 1.3 MP (0.579 thousand Mn 

1991 1.96 MP 2. 1 MP (0. 937 thousand Mna

1992 1.96 MP 3.8 MP ( 1. 726 thousand Mna

1993 2.94 MP 5.4 MP (2.429 thousand Mna

1994 2.94 MP 4.7 MP (2.125 thousand MTIa

1995 2.94 MP not available I 

Recreational red snapper harvest in numbers of fish is shown in Figure 4. Separate estimates by fishing mode 
were made from 1986 onward. The catch by anglers from private/rental vessels is approximately the same 
as for the headboats and charter vessels. 
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The MRFSS, in addiOOD t> harvest. eslimates 1be raunber of fish that are caught and released (Figure 5). Red 
snapper were rarely released in the early years of the survey but more than half of those caught were being 
re� by 1990, am 1be proportion released declined thereafter. This paaem reflects changes in the length 
frequency of the red snapper barves1l:d and is likely due to minimum size limits as well as the growth of the 
1989 year clua. 

Overall Haniesr The Council estiblisbed TAC levels of 4 MP in 1991 and 1992, and 6 million pounds sin(e 
1993. Tocal diree1ed fishery harves1s duru11 1990 through 1994 are listed in the table below and in Figure 6 
(with metric tonnes convened to milliom of pounds). 
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OVERALL RED SNAPPER HARVEST 

Year TAC Total Directed Harvest 

1990 No TAC was explicitly specified 4.0MP ( 1.8 thousand MT) 

1991 4.0MP 4.4 MP (2.0 thousand MT) 

1992 4.0 MP plus emergency season 6.8 MP (3.1 thousand MT) 

1993 6.0MP 8·.8 MP (4.0 thousand Mn 

1994 6.0MP 7.7 MP (3:5 thousand Mn 

These harvest levels reflect adjustments that have been made to the MRFSS recreational estimates. 

1be Council intended that management measures would control the harvest of red snapper. However. the total 
harvest by the directed rashery has exceeded the TAC every year since 1991. The overruns in 1992 and 
1993 were each 2.8 million pounds over their respective TACs. 

Recreational red snapper harvest allocatiom since 1991
have been set at 49 percent of the TAC, or 1.96 MP in
1991 and 1992, and 2.94 MP since 1993. 

Recruitment Trends 

Tread vs Time· Juvenile abundance indices from the 
Summer SEAMAP Survey and Fall Groundfish Survey
show a ,eneral decline between 1be 1970s and 1980s with 
the lowest values occurring widl die 1985 year cl� 
(Figure 1). The Summer SEAMAP red snapper Fig,ue 6. Eslimaled biomass of the combined commercial 

 01ld recmuionol harvest of Gulf of Maico red snapptrse
9 994

�I
.collectiom are composed almost entirely of age-1 fish

while 1he Fall Groundfisb samples comain both age--0 and 
age-1 uxlividuals. A oompolile time ,cries was developed 
to characterize recruianent by year cu. Year cl�
streng,m have varied more lhan 10-fold during the period
of record. Most recent years have bad poor recruitment
compared ID lbe 19'7C:5. However, 1he 1989 year class was
the strongest seen in 8 years and more than 4. 4 times 
greater than 1be average of 1be previous 5 years. 
Members of this year cla§ began to recruit ID die fishery 
late in 1991 and most were of lepl size by January 1992. 
The five subsequent year classes (1990-1994) averaged 
only about 40 percent of 1he 1989 year class, but 1.8 times 
higher than the five years preceding 1989. 
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Iceod vs Spawning Srock: Recruionent closely follows the spawning stock (Figure 8) indicating that this 
fishery is recruion over-fished. This figure illustrates
that spawning stoek, measured as population fecundity, has
increased since regulations were implemented in 1990. 
However, the figure also illustrates how close this fishery
came to recruianent failure in 1985. This trend indicates
there is a spa·wning stock threshold below which
recruitment declines precipitously. The red snapper
population has been reduced to a level that any decrease in
stock size would have· a direct negative effect on
recruitment. 
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Figuu 8. Scantrgram of rtcruirmtN and popwlillwn 
ftcuNiiryforM=0.10. Tht 1989pow w11S om,mdfrom 1/u 
rtgrts.swn. 

Generation Time and Recovery Target Date 

Generation time is defined as the mean age of the mothers of the young comprising a year cl� (Goodyear 
1994). It is a function of the mean fecundity of females at each age and the number of females alive at each 
age. 1be raunbcr of females at each age in an unfished population is dependent upon the natural mortality rate 
estimaie. 1be managemem plan specifics that the recovery schedule for overfished stocks is to be no greater 
than 1.5 times the unfished generation time. Estimated generation times and the corresponding recovery target 
dates (based on a smting dale of 1990 and a 11h generation time multiplier) for the previous natural mortality 
rate estimate of M=0.20 and the current estimate of M=0.10 are presented below. 

Natural Mortality Generation Time Recovery Target Date 
Rate 

0.10 19.6 years 2019 

0.20 13.6 years 2010 

Fashing Mortality Rates 

VPA estimates of fishing rnonality rates within the directed fishery have been very high. Data were sufficit'nt 
to estimate the monality only beginning in 1984. The fishing mortality rates rise rapidly with age after the: 
juvenile red snapper en1er the fishery reaching a maximum at age 3. In previous stock assessments, the 198� 
the peak was above F=0.7 but declined to a low of F=0.3 by 1992. Fishing mortality increased in 1993 ,, · 
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about F=0.35 at age 3 coincident with the increased harvest by the recreational fisherv. In the current stock 
asse�ment, average fishing mortality in 1994 in the directed fishery was estimated� be F=0.30 per year 

For comparison lhe red snapper yield per recruit analyses provided estimates of F and F ,.., two management 
benchmarks typically used ro determine overfishing. At M =0.10, F

01 

0 1=0.076 per year or 0.073 per year for 
discard mortality levels of 20 percent or 33 percent respectively. The level for F ,_. is 0.13 per year. The 
current fishing mortality level of F =0. 30 is approximately four times higher than FO : and more than twice as 
high as F

,.. . 

Spawnin1 Potential Ratio -(SPR) Estimates and ABC Range 

The terms spawning stock: biomass per recruit (SSBR) used in Amendment I and spawning potential ratiL) 
(SPR) used in the stock: asse�ments both refer ro the same index of population status. This regulatory 
amendment followt. tl:le terminology of the stock assessments by using SPR because it is technically a more 
correct reference to spawning stock: index. 

In previous stock assesmlents. red snapper SPR was estimated to have been about 0.6% of the unfished le'- el 
in 1984, increasing to slightly below 2% by 1994 (Goodyear 1994). When the new biological informaul,n 
previously discussed in this document was incorporated into the SPR model. but natural monality was k:ep 
at the old estimate of M =0.20, the 1984 estimate of SPR increased to 4 percent. but with very link 
improvement in subsequent years (Figure 9), partly because year classes partly protected by m:em 
conservation actiom have not yet become important contributors to the spawning stock: (Goodyear 1995). 

Under 1be new naOJral monality estimate of M=0.10, the 
new currem SPR estimate is about 0.6 percent. essentially 
wlChanpd from 1984 (Figure 9). The RFSAP noted that 
this chan,e in SPR (relative to 1he estimates under 
M =0.20) is simply a rescaling of the recovery parameters 
along widl extension of the target date to 2019, and does 
not represent a dramatic decrease in the perceived health 
of lhe SIOCk. Under the assumptiom that 1) acrual shrimp 
trawl bycatch mortalities are not higher in 1995 and 1996

that projected, 2) the recreational sector stays within its
allocation, 3) a SO percent reduction in shrimp trawl 
bycatch mortality is implememed in 1997, and 4) projected · · inCreases 111 recrwanem are --•:--.-1 ll.ill.UQI, the RFSAP
recommended an ABC range of 6 million to 10 million 
pounds of red mapper. However, 1be RFSAP also warned 
that failure 10 meet lhese conditions can result in possibly dramatic reductions in future ABC ranges 
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. F,g,.,1 9. E.sturuu1s of dynamic SPR for /984-l\h'
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9.n CHARACTERIZATION OF THE FISHERY AND PARTIOPA!'IT GROUPSn

General Description 

The fishery for red snapper is composed of a shrimp trawl bycatch of age� and age-I fish, a comm, 
fishery managed by quota since 1990, a for hire recreational fishery and private recreational anglers 
lhe advem of TAC and allocatiom in lhe fishery, its history can be described as one of attenuated seas-,r 
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depressed prices for the food commercial sector and overruns of allocation by the recreational sectors. The 
reaction by 1he Council has been the implementation of an effort management system for the food commercial 
sector, the estiblishment of a permit system for the for-hire recreational fishery and the accelerated 
implementation of increased minimum sizes on red snapper for the anglers. 

As mentioned elsewhere. the statutory allocation of TAC is 51 percent commercial and 49 percent 
recreational. but the actual landing percentages in the directed fishery over the last three years averaged at 41 
percent commercial and 59 percent recreational. 

Recreational and For-Hire Sectors 

Recreational landings have been identified from three survey sources: Texas Parks and Wildlife. 
Headboat and NMFS-MRFSS. All three surveys reflect 
an increasing trenu in landings over the years. Figure 
10 clisl>lays the relative contribution to recreational catch 
by state using these sources. Another perspective is to 
view the landings on a state by state basis. Even during 
this short time frame the shift in state shares of the 
recreational landings, notably the recovery of landings 
by Florida and the growth of Louisiana and Alabama is 
evident. 

Fle&n 10. Qui of MulcO - -

-. 111'1 -- ,.._, .. IMFSll/fflWD 

- - - ........ - - -
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....... 11. Olilfaf .......... 1,1 • 

._...IIY __ , 1-.1_,.,..,...._1 
.T-" ________ _ 

--------
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Figure 11 displays landings by mode for the 
period 1986 to 1994. The landings in the 
charter mode have a bimodal distribution with 
highs during 1986 and 1993; the private boat 
and headboat modes suggest a trend of gro\\'lng 
catches. Noticeable here is the relative share ot 
the charterboat fleet and of the for-hire sector 
generally. The estimation of landings for the 
mode is controversial because of the reanalysis 
of the 1993 and 1994 data. NMFS-MRFSS 
staff concluded that those years were corre..:t 

estimates while 1990-92 were possibly underestimates. The figure reflects a S.7 MP catch in 1994 for 
example. It ii worm noti111 that the approach taken by the stoelc: assessment was to average those years and 
therefore ID delrend the 1993 and 1994 data for a 1994 estimate of 4.7 MP. It should also be noted that 
preliminary panial-year landings data received by the Council indicated 1995 landings from MRFSS were �➔ 
percent lower man those in 1994 and 1995 hcadboat landings 16 to 32 percent lower than those in 1994 
(Holiman and Dixon, pers. comm. 1995). 

Emmation of recreational overrum is further complicated by the increased minimum size limit that went Intt, 
effect during 1995 and the lack of 1995 data to evaluate the accuracy of the earlier reduction estimates. Som� 
public testimony to the Council suggested that landings were down as a result of the size limit and bad weach�r 
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Per MRFSS records only. the number of 
recreational an,lers in the Gulf of Mexico averaged 
at 1.87 million annually for the period 1�1994. 
These anglers took 16.9 million trips aMually for 
the same period. Figures 12 through 15 present 
some information on angler trips in which red 
snapper was iargeted (iarget trips) or caught (catch 
trips). In Figure 12, note the trends in red snapper 
target trips by s1ate between 1988 and 1994: l) 
there was lime J>erceptible effect on 1arget_ trips after 
the impAemeniation of Amendment l to the reef fish 

FMP; 2) Louisiana anglers increased trips by 
roughly 20 percent when the last two years ar� 
compared to the prior five years; 3) Alabama anglers 
experienced a doubling of trips between 1991 and 
i992 which has persisted and increased; 4) 
Missmippi anglers mimicked the trend in Alabama. 

Figure 13 displays angler trips in which red snapper 
was caupt, whether or not red snapper was 
targeted. 1be catch trips correlated well with the 
tar,et trips, although not so much in terms of 
ma,nitudes of changes. In Alabama, for example. 

the catch trips increued and dec:reued in the same direction as the target trips. But the doubling of target trips 
between 1991 and 1992 was accompanied by only a slight increase in catch trips. Catch trips in this state 
nonetheless picked up in later years. Florida's proportion of catch trips is larger than the state's proportion 
in target trips while the opposite seems to be the case for Missi�ippi. 

Figures 14 and 15 breakdown die rec:realional tarset and catch trips into shore, charter and private boat trips. 
The shore mode compriles, minimal portion of bolh total target and catch trips. The charter boat mode 
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indicates a steady increasing ttend in both target trips (figure 14) and catch trips (figure 15). The private 
mode tw dominated the target trips. The same can be said of the catch aips. except in 1993 and 1994 when 
the charter boat mode had higher proportional share of total catch aips. Figure 15 appears to bear out the" 
growing imponance of the charter boat mode in accounting for recreational catches of red snapper. 

While target and catch trips can give some 
information about future catch, catch 
composition suggests some of the species 
e� of funher regulation of anglers and the 
for-hire see10r. Figure 16 illustrates the catch 
composition of red snapper catch trips, i.e .. 
trips catching red snapper whether or not red 
snapper was mgeted. This figure appears to 
imply that the coni�sition of species caught 
together with red snapper has remained 
relatively stable. Among the various species 
caught, there also appears to be no trend as to 
which species are caught as regulations are 
changed on the red snapper fishery. 

Commercial Sector 

Red snappers are mainly caught and landed in the northern and western Gulf (including Texas to Bay County. 
Florida). Commercial landings of reef fishes in this 
area declined from over 15 MP in 1964 (a good 
portion of which was from Mexican waters) to a low 
of S.S MP in 1978. Landings recovered during the 
late 1970s, and have averaged 9.0 million pounds 
(whole weight) per year between 1981 and 1994 with 
a ange of 6.5 million pounds (in 1991) to 11. 0 million 
pounds (in 1988) (Figure 17). However, the species 

·ecomposi1ion of the catch changed mark.edly. Landingse
of red snapper declined from approximately 12.2 
million pounds in 1964 to 2.2 million pounds in 1991, 
the first year of management with quow. Red 
snapper now compoae the vut majority of the catch on 
red snapper trips. Red snapper represented 35% of 
the total commercial catch of reef fishes in· 1994 
compared wilb 72� of the catch in 1980 and 85� in 1970. 

Ex-vesiel value received by commercial reef fishermen in the northern and western Gulf of Mexico increascJ 
from $2.9 million in 1962 to $18.6 million in 1988, declined to $11.9 million in 1991, and then increased t,, 
$15.5 million in 1994 (Figure 18). Much of the increase prior to 1988 was due to inflation, as measured h, 
the comumer price index for all items and all urban colNlltlers (CPI-U, with a 1982-1984 base period). Attc'.r 
adjusting for inflation, total ex-vessel value tended to mirror the trend in landings (compare Figures 17 ,rnJ 
19). Real ex-vessel value remained relatively constant from I 981 through 1987, peaked in 1988. and th� n 
declined. The real ex-vessel revenues received in 1991 and 1992 were the lowest since 1980 (Figure 191 
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Commercial fishermen in the northern and western Gulf received $6.2 million from red snapper in 1994. 
Historically, red snapper has been the most valuable species in the fishery, but its relative importance has 
declined (Figures 17 and 19). In 1994, red snapper conaibuted 409' to overall value received. whereas it 
contribuled 83" in 1980 and 939' in 1970. Red snapper prices generally rose more quickly than the generai 
price level prior to the derby fishery. Since then. however. red snapper prices have declined markedly and 
monthly price fluctuations are large. 

Beef Eisb Commercial Permits 

The permit data file identifies vessels with permits to fish for reef fishes in Federal waters of the Gulf of 
Mexico. The dam indicate-a decline from approximately 2,<XX> in January, 1993, to about 1.532 in July. l 995 

1be reason for the decline is unknown, but it is presumed that vessels which were only marginally active or 
not active at all in the reef fish fishery have not chosen or have not been able to have the permits renewed. 
When the red snapper endorsement system took effect in 1993, 131 vessels qualified for the endorsement 
which allowed them to harvest up to 2,000 pounds per day aip. The rest of red snapper fishermen were 
allowed a 200 pound limit per day aip. 

An economic survey was condue1ed in the fall of 1994 and spring of 1995 by interviewers in face-to-face 
meetings wilh owners or operalDl'S of randomly selected vessels. The questionnaire primarily asked fishermen 
about their fishing hiskxies, lheir capilal invesirnems in vessel and equipment, and about their average catches. 
revenues, and COS1S per trip for their two most important fishing activities for reef fishes during the 199 3 
calendar year. 

Standard statistical procedures were used to estimate the tolal number of aips for red snapper, as well as 
landings, revenues and aip costs. It was estimated that a toial of nearly 3. 7 million pounds of red sn.ap�r 
wonh $7.4 million were landed on 4,328 trips. Fishermen on high-volume boats with vertical hoolc-and-lint' 
gear accounted for nearly 62" of total landings and ex-vessel revenues of red snapper. Fishermen �nt 
nearly $2.2 million for routine aip costs such as fuel, ice, bait, food and minor gear replacement and repair 
These estimated COS1S exclude fixed COS1S and payments to owner, captain and crew. 
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Jotcnd11ctioo 

The National Marine Fisheries Service (NMFS) requires a Regulatory Impact Review (RIR) for all regulatory 
actiom that are of public interest. The RIR does three things: 1) it provides a comprehensive review of the 
level and incidence of impacts associated with a proposed or final regulatory action. 2) it provides a review 
of_ the problems and policy objectives prompting the regulatory proposals and an evaluation of the ma3or 
alternatives that could be used to solve the problem, and 3) it e�res that the regulatory agency systematically 
and comprehensively considers all available alternatives so that the public welfare can be enhanced in the most 
efficient and cost effective way. · 

The RIR also serves as the basis for determining whether any proposed regulations are a "significant 
regulatory action", under certain criteria provided in Executive Order 12866 and whether the proposed 
regulations will have a "significant economic impact on a substantial number of small entities· in compliance 
with the Regulatory Aexibility Act of 1980 (RFA). The primary purpose of the RFA is to relieve small 
busine�s. small organizations, and small governmental jurisdictions (collectively: "small entities" i l'f 
burdensome regulatory and recordkeeping requirements. The RF A requires that if regulatory anJ 
recordkeeping requirements arc not burdensome, then the head of a Federal agency must certify that the 
requirement, if promulgated, will not have a significant effect on a substantial number of small entities. 

This RIR analyzes the probable impacts that the proposed alternatives for the Reef Fish Fishery Management 
Plan (FMP) would have on the commercial and recreational directed red snapper fisheries. Although the 
current FMP subject t> proposed regulatory amendment covers only reef fish within its management unit. the 
proposed management measures are considered with the major assumption that the bycatch mortality rate ,11 

juvenile red snapper in the shrimp fishery would be reduced in half in 1997. The shrimp fishery has been 
identified as a major source of juvenile red snapper fishing mortality due to incidental catches in shrimp tra \I. is 
Currendy, however, the Council is developing an amendment to the shrimp FMP that would require byca1-·h 
reduction devices in shrimp trawls. The succeeding analysis focuses mainly on impacts on the red snapr,cr 
fishery. 

In this document, the "Economic Jmpacu" smtements under each of the management options comprise the t-,u;-. 
of the RIR. 'The problems and objectives are described in previous sections of this regulatory document ·" 
a pan of the RIR by reference. 

Proposed Alternatives 

Proposed Alta'natift 1. Set the 1996 TAC for red snapper at 9.12 million pounds, with 4.65 m,1:, . .,. 
pwnds aPocated to the mrnmeniaJ quota and 4.47 million pounds allocated to the recreationaJ rL'ihrr • 

Proposed Alternative 2. Implemented the recreational allocatioo by retaining the status quo •·' • 
recreational size limit or 15 inches and a recreational daily bag limit or S rash. 

Proposed Alternative 3. Extend the red snapper recovery target date to the year 2019, based on M "r'" 
natural mortality estimate of M•0.10 and a new generation time estimate or 19.6 years. 

Proposed Alternative 4. Remove the provisioo, for the commerciaJ sector, for automatic red sn.1p....- · 
minimum me limit ina-emes to 15 inches total length in 1996 and 16 inches total length in 1998 tha1 ..... 
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implemented throu&h Amendment S, and retain the 14 inch total length size limit for red snapper for 
the commercial sector. 

Nore: The abovt Proposed Alremartves a� inrtr-relartd and have therefore been listed and discussed rogerher 
in this section. In panicular, any changes to Proposed Alremarive 1 would force changes ro Proposed 
A/Jemarive 2. and changes ro Proposed A/Jemarive 3 'W'Duld force changes ro both Proposed Alremarives 1 and 
2. 

Radmale· The proposed TAC is within the 6 to 10 million pound ABC range recommended by the RFSAP. 
and is more conservative than the maximum allowed under the ABC recommendation. This is the first time 
since 1991 that 1he Council has proposed a TAC ·at less than 1he upper limit of ABC'. and reflects. the concerns 
e�r� by the RFSAP, SEP and RSAP about achievability of a 50 percent shrimp bycatch reduction in 
1997. The proposed TAC has a beaer than SO percent probability of achieving the recovery target even und�r 
the more conservative assumption of only a 37 percent shrimp trawl bycatch reduction in 1997 and a 50 
percem reduction in-1998. The technology 10 achieve this reduction currently exists, and the Council is in the 
process of preparing an amendmem 101he Shrimp FMP to implement the reduction. Therefore, achieving the 
bycatch reduction goal appears reasonable. 

There is a 54 percent probability of achieving the 20 percent SPR target by 2019 with a 9.12 million pound 
TAC. This is based on a linear interpolation in Table 118 of the stock assessment (appended to this 
amendment), between the probabilities of achieving 20 percent under an 8 million pound TAC (90% 
probability - column C) and a 10 million pound TAC (259' probability - column D). This is also based on the 
more resaiClive as.,umplion that mere will only be a 37 percent reduction in shrimp trawl bycatch in 1997 and 
a SO� reduction in 1998. If me full 509' shrimp trawl bycatch reduction can be achieved in 1997, these 
probability levels will be even higher. 

Ba1 and me limit analysis by NMFS (Holiman 199Sa, Table 1 - appended to this amendment) projects that 
recreational harvest under me existing 5 fish and 15 inch recreational limits will result in a recreational red 
snapper harvest of 4.47 million pounds. This is exactly the recreational allocation under a 9.12 million pound 
TAC, making additional recreational harvest resuictions unnecessary. Anecdotal information from fishermen 
sugcm 1hat recreational harvest may be even lower than projected due to the increasing frequency of storms 
in the Gulf of Mexico and a corresponding decrease in recreational effon, which has not yet been reflected 
in 1he recreational survey da1a. In addition, since we do not currently have a full year of recreational fishing 
under the exis1:iq bag and size limits, me actual impact of the existing size and bag limits is not yet known. 
Mainaainina statm quo for an additional season will allow time for the necessary data to be collected to fully 
�1he impact of the eximn, rqulations before deciding whether changes are needed. Status quo will also 
pr� Slability in the recreational for-hire industry. Charterboat operators have suggested that their ability 
10 amact payins CUSIOmers would be severely impacted if the bag limit were to be further reduced. 

&1eDSion of tie recovery taraet dale to me year 2019 is a result of improved biological data for red snap�r. 
New age and powm dall indicaaes 1bat red snapper are much longer lived and have a longer generation time 
1han previoully do,abr The 2019 llrpt date is 1 1h times the new generation time. As slated in the RFSAP 
report. 1his is simply a rescaJina of biological parameters which has no effect on recommended ABC rang�s 
nor docs it represent a dramatic decrease in the perceived health of the stock. 

'In the 1991 Repll&ory Amendrmnt for Seuina the 1991 Red Snapper TOC&I Allowable Catch, the Council considered TAC, 
ran1in1 from 3 to .S million pounda, and adopced a 4 million pound TAC. For 1992, TAC - no< respecified and �mauw:d 11.1 � 

mil.uon pounda. For the 1993, 1994. and 1995 NUOna. TAC wu let and maintained al the upper ABC limit of 6 million pound• 
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Restoration of the 14 inch commercial size limit and removal of the automatic 15 inch and 16 inch increases 
in 1996 and 1998 are technical adjustments made necessary by delays in the processing of proposed 
Amendment 12, which comains similar provisions. It had been the Council's intent that the commercial 15 · 
inch size limit oot be implemented on January l, 1996. Since Amendment 12 will not be in effect on January 
l, the 15 inch commercial size limit will talce effect. and this regulatory amendment is needed to restore the 
original size limit. The 1995 stoclc assessment notes that. in addition to hooking and handling mortality . 
predation of released fish may be important in areas with significant concentrations of large predators. The 
asses,gnent further notes that the precise extant of release mortality is not clear. Because of this uncertainty 
about the level of release mortality and the potential wastage of economically valuable fish if the size limit. has 
been set incorrectly, the Council feels that changes to the commercial size limit should not be made at this· 
time. Further.rationale for retaining a 14 inch commercial size limit comes from Amendment 12 as follows: 

Amendment 5 created a series of biennial size limit increases that will raise the minimum size limit 
for red snapoer to an eventual 16 inches total length This is the size that will maximize yield per 

recruit and biomass yield from the stock, assuming a 33 percent release mortality, thereby benefiting 
the restoration program. The commercial red snapper industry feels, however. that NMFS has 
underestimated the release mortality from the commercial sector. The commercial fishery may fish 
further offshore than the recreational sector. Fast retrieval and sudden decompression associated 
with the use of power reels may also contribute to a higher mortality for commercially caught fish. 
Also, a 13 inch fish is a mor.e desirable size for the market. The Ad Hoc Red Snapper AP 
recommended that the 13 inch size limit be restored. However, in the absence of positive information 
that release mortality is higher than assumed, there may be a greater benefit to the commercial fishery 
from keeping the size limit regulation stable at 14 inches. If release mortality is higher than assumed. 
then the minimum size limit that produces maximum yield per recruit will be smaller. 

Binlqpcal Impacts• The 9.12 million pound TAC represents a 52 percent increase over the 6 million pound 
TAC that bu been in effect since 1993, but only an 18 percent increase over the actual 7. 7 million pound total 
harvest in 1994, and less than a 4 percent increase over the pcalc harvest (since T ACs were implemented) of 
8.8 million pounds in 1993. 

VU1Ually all of the additional actual harvest will accrue to the commercial sector, which has been effectively 
conmained in recent years by quoca closures. For 1996, the Council has proposed, through previous action. 
that one million pounds of 1he commercial quoca be harvested under a short-term extension of the red snap�r 
endorsement system and trip limilS beginning February 1, 1996. The remainder of the quoca (3.65 million 
pounds under 1he proposed TAC) is to be calcen through an ITQ system beginning in April. In the wreclcfish 
ITQ on the Atlantic coast, some holders of small share amounlS have not used their shares, resulting in 
underharvest of the cp:>Ca. It is therefore poi.mble that in 1996 the commercial sector will not exceed and may 
underbarvest lbeir quoca. 

1be recrealiallll aecllr, in CXJlllnSt to die commercial sector, has not been effectively constrained in the past. 
It bas exceeded ill allocation in every year that there has been· a recreational allocation, in some years taking 
nearly double ill alloaed poundap:. In previous years recreational harvest proposals have been based partly 
on assumed but undocumented factors, such as a reduction in angler participation resulting from increa�d 
harvest restrictiom, or on additional measures that were subsequently disapproved, e.g., exclusion of 
cbaner/beadboat capcains and crew from recaining a bag limit. For 1996, the Council has proposed a 
combination of TAC and bag/size limi1S that precisely matches the projected recreational harvest to the 
recreational allocation, without any additional assumptions. 
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The bag and size limit analysis does not take into account possible increases in average size of fish caught or 
increased suca:s., rate of anglers, which could result in recreational harvest being greater than projected. In 
addition, NMFS bas made a preliminary projection that the 1995 recreational harvest will be 5 million pounds 
under the current size and bag limits. This estimate is based on partial 1995 MRFSS survey data. expanded 
using historical MRFSS effon estimates and ratios between Texas and headboat data and MRFSS data. 
However, the NMFS analysis uses uncorrected MRFSS charterboat effon data from recent years which has 
been called into question by the Council. The red snapper stock assessment uses a 5 year running average to 
estimate MRFSS charterboat effon in 1993 and 1994, resulting in reduced effort and landings estimates for 
those years. Had the same· correction been applied to the preliminary NMFS 1995 recreational harvest 
projection, it would have resulted in a lower estimate. Prilimianry 1995 landings data for part of that year. 
indicated landing levels 24 percent and 16 to 32 percent below comparable periods in 1994 for the MRFSS 
and Headboat survey respectively (personnel communications, Holiman and Dixon). NMFS has suggested 
that problems with the MRFSS effon data may stem not from overestimating recent years. but from 
underestimating earlier years. If true, a future stock assessment will need to incorporate revised landings 
estimaies which may result in a change in future ABC ranges. In the absence of that determination. the lower 
effon estimates used by the stock assessment have been accepted by the SSC as the best available scientifi.: 
information. Consequently, with the information available. the presumption that the starus quo size and bag 
limits will constrain recreational harvest at or near its 4.47 million pound proposed allocation appears to be 
reasonable. 

The assunption of a SO percem reduction in shrimp trawl bycatch of red snapper is very important to achieving 
the 20 pera:m SPR pl. 'This does mt mean a SO percent reduction in the absolute pounds or numbers of red 
snapper caught but rather a reduction in the imtan1aneous mor1ality rate associated with shrimp trawl bycatch. 
As such, the actual pounds or number of red snapper caught is proportional to the red snapper stock size. 
However, the achievability of the 20 percent SPR goal is very sensitive to achieving a shrimp bycat�h 
reduction. A lower percemage of bycatch reduction or a delay in implemen1ation will require reduced TAC· s 
to achieve a 20 percent SPR by 2019. At low or no bycatch reduction levels, a 20 percent SPR cannot be 
achieved at any level of TAC. 

Extending the recovery period to the year 2019 is the
result of new da1a indicating that red snapper are longer
lived and have a longer generation time than previously
thought. In general, the longer lived a species is, the
longer a recovery will take. In this regard, an extension
of the recovery period is mt unreasonable provided it
remaim within the 1 1h generation time limit as specified
in the FMP. As shown in Figure 20, population fecundity
and year-class recruianent in recent years has been
consisiendy hipr than in the mid-1980's, suggesting that
there is a trend for increased recruitment and a reduced
chance of recruianent failure over time as the stock
recovers. �, a SIOCk that is below the overfishing
threshold is by definition vulnerable to recruitment failure, 
and is in danger of not being able to SUS1ain itself. The
high volatility of recruianent success is vividly illustrated
i n Figure 20, by examining at the large difference In 
recruianem between 1985 and 1989, two years with nearly identical population fecundities. These two years 
are cer1ainly extremes within the dataset, and probably represent rare events. However, the probability di 
either rare event (extreme success or extreme failure) reoccuring increases as a result of increasing the omc 
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that the swck is allowed to remain in an overfished condition. Since each of these rare events has onJv 
occurred once within the eleven years of available data. it is impossible to quantitatively determine the lev�l 
of potential risk (or reward). Achieving projected recruianent levels is an assumption of the mcxiel. If the 
projected levels are oot achieved. future reductions in TAC may be necessary. Conversely. if projected levels 
are exceeded, future increases in TAC may be possible. 

1be following analysis of the 14 inch commercial red snapper size limit is taken from Amendment 12. :-.iote 
that the analysis is based on the old natural mortality rate estimate of M =0.20. Under the new estimate of 
M =0.10 the sizes corresponding to a given SPR and yield will be higher (see discussion later in this section): 

_ Amendment 5 established a schedule of biennial one-inch size limit increases to raise ·the red snapper· 
minimum size limit from 13 inches to 14 inches in 1994, 15 inches in 1996. and 16 inches in 1998. The 
15 inch size limit for the recreational fishery was implemented in 1995. ahead of schedule. as pan ot a 
regulatory change to keep the recreational sector within its 2. 94 million pound allocation. 

The 16 inch size limit is within the range 
of sizes determined to achieve 99 percent 
of the maximum yield per recruit, 
assuming a 33 percent release mortality of 
undersized fish ( the size range, from 
figure 69 of Goodye.ar 1992, was about 15-
19 inches). This yield per recruit was also 
dependem on reducing fishing mortality to 
a rate of about F=0.2. At the 1994 
fishing mortality rate of F=0.346 for the 
most heavily exploited age 3 age group 
(from table 90 of Goodyear 1994), neither 
99 percent nor 95 percent of maximum 
yield per recruit can be achieved at any 
size limit. A 90 percent yield per recruit 
can be achieved with sizes ranging from 
about 14-21 inches, but 20 percent SPR 
can be achieved only at the upper end of 
that range (Figure 21). 

Testimony from commercial fishermen sugges� 
that release mortality may be higher than 33 percent. One person's testimony stated that historical documents 
from as far hack as me 1870's ooll!d that snapper caught deeper than 10 fathoms could not be kept alive in th� 
live wells that were used during that time period. If release mortality is higher than assumed, then th� 
minimum size for maximum yield per recruit will be smaller. Conversely, if release mortality is lower 1,1r 
the maximum age is higher than in the current assessment), the minimum size will be larger. Based on th� 
above yield curve, a 20 percent SPR can be achieved with a 14 inch size limit provided the fishing monalm 
rate is reduced to between F=0.21 to 0.28. However, when the new biological data and natural morulif\ 
estimoucs are factored in, the sioclc usessmcm estimate for the minimum size limit corresponding to maximum 
YPR increases from 16 to 18 inches. The RFSAP report states that the 1994 directed fishing mortality r.H.c' 

is estimated to be F=0.30. Thus, maintaining a 14 inch size limit could necessitate a reduction in TAC t,, 
achieve the recovery target. 
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It must be noted that the above yield curve (Figure 21) is 
from the 1994 stOCk assessment, since there was no 
correspording analysis in the 199S assessment. Under the 
1995 assumption of a lower natural mortality rate and 
reduced growth rate model. a red snapper at any given 
size is older than previously thought (comparison of Table 
3 in Goodyear 1994 with the equivalent Table 5 in
Goodyear 1995). However, the relative reproductive
importance of older age classes also increases, as seen in
Figure 22. The RFSAP concluded that adoption of a 
lower natural monality rate simply rescaled some aspects 
of the assessment and did · not affect ABC ranges or 
represent a dramatic decrease in the perceived health of 
the stock. 

Ecooornir . Imparrs· Ever since the advent of more
restncnve . . management on the red snapper fishery, the
upper bound of ABC recommended by the RFSAP has
never gone above 6.0 MP. The current RFSAP 

. recommendation of an upper limit of 10 MP is 67 percent above the past upper ABC bound. In the past. the 
SEP consistendy recommended that a TAC be chosen at the upper bound of the ABC (sec GMP..1C 
19'J2, 19'13, 1994). For 1he current asses.sment, the SEP proposed a graduated TAC of 8.0 MP for 1996 and 
10.0 MP for 1997. The two-year TAC is based on the fact that no comprehensive stock: assessment will he 
conducted in 1996 and on me likelihood of achieving a level of shrimp trawl bycatch reduction in 1997 th.1, 
is required to successfully progres., along the recovery plan for the red snapper stock. The RSAP propo�J 
a TAC similar to that proposed by 1be SEP and a retention of the recreational limits of 5 fish and 15 in..:he, 
The SSC advised 1he Council that a selection of TAC at the upper end of ABC would require earlier (by 19.:J
and larger (at least SO percent) reductions in shrimp by catch and selection of TAC at the lower end of A Bl_ 
would require a reduction of 1he recreational harvest from levels observed in recent years. The Coun..: 1 I 1, 

proposing a 9.12 MP TAC for 1996, wi1h the poundage allocation to the commercial and recreational se..:L -r, 
determined by 1he prevailing 51/49 commercial/recreational allocation ratio. 

The proposed increase in TAC, retention of 1he recreational limits of 5 fish and 15 inches, reteno1 1 n 
commercial size limit of 14 inches, and 1he extension of the recovery target date would obviously result : � , · 
increase in shon-tenn net benefits 10 red snapper fishery participants. The long-term effects depen-1 
among others, such factors as the future status of stock as partly determined by cWTent regulations , •r 
directed fishery and reduction in monality of juvenile red snapper incidentally caught in shrimp tra � 1, 
market condition for commercially sold red snapper, and the nature and strength of both commerw 
recreational demand. 

Cornrncccial Sectnr 

The red snapper fishing season normally sians on January 1 and ends on December 31 of every year 
1991 lhe commercial fishery reached iai quota and the fishery closed several months before December 
year 19'J2 marked the onset of a derby in the red snapper fishery when the regular season started onJJ · 
1st and ended 53 days later. The derby continued the following years, with the fishery open for 4r-, 
montm in 1993, 2.5 montm in 1994, and 1.5 months in 1995. The 1995 season was prematurely clo!>C� 
was reopened for 36 hours the first week of November. Since 1993, the commercial fishery season Pr,, 
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tm been delayed through regulatory amendments. It opened on February 16. 1993, February 10. 1994. and 
February 24, 1994. These delays were intended to minimize fishing during hazardous winter weather and to 
enable the fishermen to take advantage of higher demand during Lent. 

Since 1993. commercial harvest of red snapper has been governed by a species endorsement system. Vessels 
fishing with endorsement can harvest up to 2,000 pounds per day trip; the rest are limited to 200 pounds pc:r 
day trip. The endorsement system was partly intended to slow down the derby fishery. but with little etfect 
as borne out by attenuated sea.so� over the last three years. Fishing year 1996 marks a different management 
regime for the commercial sector. If a proposed emergency action is approved. the season will commence 
on February 1, 1996 under a 1.0 MP quota. Harvest will still be governed by the endorsement system. This· 
season closes when the quota is reached. Starting April 1, 1996, an ITQ system will take effect .unkss 
foresiallcd by Co�onal action. The commercial fishery will then reopen with the remaining 1996 quota 
distributed as ITQ coupons to participating fishermen. The fishery remains open to the extent that there are 
unused ITQ coupc-11S. Unless specified, the implementation of an ITQ system in 1996 is presupposed in the 
e�ng discussion of impacts on the commercial sector. 

Propaicd Aliernatives 1, 3, and 4 have direct effects on the commercial sector. Proposed Alternative 3 would 
enable larger shon-term benefits in the sense that a longer recovery period would entail less restrictive 
regulations, including quotas, over the entire recovery period. The long-term prospects of this alternative 
dcperd heavily on the rapidity of SIOCic recovery. We may expect a longer recovery period with less restrictive 
management to slow down the stoek's recovery, and a shoner period to speed up such recovery. In either 
siwation, the economic issue involves determining the net benefits over time, and it is possible that the net 
benefits tJ the commercial sec10r over thc same period may tum out to be same for both situations. We may 
DOie at 1his srage that the rapidity of SIDCk recovery also depends on shrimp trawl bycatch reduction and future 
recruitment. Both these aspects have been discussed in the Biological Impacts section. The important issue 
here is that these two factors appear to be relatively extraneous to the management of the directed fishery. 
If nothin1 is done on bycatch reduction, even closure of the directed fishery would not enable the stock to 
reoover beyond the overfishing level. It appears from this angle that an extension of the recovery period with 
concomitmt � restrictive regulatiom may result in an increase in net benefits to the commercial fishery over 
the long run. 

An increase in cp:,ca from 3.06 MP tJ 4.65 MP would undoubtedly result in an increase in shon-run producer 
and comumer surpluses tJ 1be commercial sector. Granting the same assumptions on, among others, bycatch 
reduction and recruianem levels as those of the stock assessment model, the economic implications (at the 
harvest level) of the proposed increase in commercial quota, assumed to be held constant over the proposed 
recovery period, may be quantified. Waters (1995) developed a simple economic model to calculate the 
present value of alternative commercial quoias. This analysis was presented to the SEP, and is the basis for 
the emuia, disamion. 

From u, econamic perspective, an evaluation of alternative commercial quotas entails maximization of the: 
present value af catches over a fairly long time horizon. For regulation to be effective, catches must be 
reduced in the short-term, and later may be increased when the fish population increases in size. A smaller 
commercial quo1a would yield smaller revenues in the short-term, but would also lead to a faster realization 
of 1be benefits of a lar&er red snapper resource in the future made possible by faster recovery of the fish stock. 
Conversely, a higher quom would generate larger shon-term benefits at the expense of a slower stock 
recovery. Thus, the economic problem is characterized as a tradeoff in catches over time. However. the: 
biological model for red snapper was concerned only with catches during the recovery period and did not otfc:r 
projectiom of thc possibilities for larger catches after the biological goals had been met. 
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The RFSAP's recommended ABC of 6 to 10 MP corresponds to a commercial quota of 3.06 to 5.1 MP. 
Projections of annual industry catches of red snapper were provided by Dr. Goodyear for the 1996-2020 
period. A simple economic model was developed to calculate the present value of alternative commercial 
qumas. lndumy-wide catches were obtained from the biological simulation model. A regression analysis of 
re.al (afler adjumnem for inflation), average annual ex-vessel prices against aMual landings of red snapper for 
the 1962-1994 period generated predictions of ex-vessel prices for each quota. An estimate of the average 
catch of red snapper per trip (approximaiely 1,550 pounds for high.:volume. hook-and-line fishermen with red 
snapper endorsements in the nonhem Gulf) was obtained from the economic survey. However. as the red 
snapper resource recovers and becomes more abundant over time, it is expected that catch per trip would 
increase. The economic model increases catch per trip in proportion to the relative increase in the lagged · 
young-0f-me-year index as predicled from lhe biological simulation model. The total number of trips for red 
snapper was calculated as the ratio of the total commercial quota and catch per trip. Harvesting costs �ere 
calculaled as die product of numbers of trips for red snapper and average variable costs per trip. Average tr1 p 
COSIS were $800 for _high-volume, hook-and-tin= fishermen with red snapper endorsements. Net benefits were 
calculaled as grcm revenues minus trip COSIS, and did not subtract fixed costs or payments for labor. Proje�ted 
net present values under different scenarios are: 

Projected net return to vessel owner, captain and crew. 
Assumptions: Bycatch reduction: 5.8CJ{i in 1993, 10% in 1994, 1995, 1996, and 50% in 1997 

Natural mortality rate: 0.10 
Discount raie: 7" 

Period 3.06 MP Quota 4.08 MP Quota 4.65 MP Quota 5.1 MP Quota 

1996-2000 S30.2 million $36.1 million $37.8 million $38.6 million 

1996-2020 $92.5 million $112.0 million SI 17.9 million $120.7 million 

Several poinls need ID be raised reprdina lhe above figures. First, Waters (1995) provided net present values 
correspoadina ID TACs of 8.0 MP and 10.0 MP. Net present values for a 9.12 MP TAC were interpolated 
Second, die projectiom assume lhat an ITQ sysaem is in effect throughout the projection period. Both revenues 
and COSIS were adjuR!d to reflect one possible configuration of prices, consolidation of ITQs, and number of 
trips under an ITQ sys1em. That is, prices would be relatively stable throughout the year so as to be about 
similar to lhe price confi,uralion before lbe onset of more restrictive management since 1990. The high 
volume producers would harvest most of lbe quocas and would increase their number of trips. 

It is not a surprise lbat lhe economic model indicaled that larger, constant quotas would generate a higher net 
present value lhan would smaller, COllltallt quotas. Thus, lhe present value of a 5 .1 MP quoca exceeded the 
present value:11 of bodl lhe 4.08 and 4.65 MP quotas. Because the biological goal of a 20" ratio of spawning 
J)C)lemial would DOC be achieved umil shonly before 2020, the long-term benefits of larger future catches were 
not predicm. 'l1le model prediCled a � large increase in net present value if lhe quota were increased 
from 3.06 ID 4.CII MP, and IIIOlber but leaer increase if the quota were increased from 4.08 to 4.65 or 5 
MP. By lhe -tiiiiOD of lhe model, each increment in the commercial quoca would cause ex-vessel prices 
to decline and would increase lbe number of trips, and hence trip costS, required to harvest the quota. 

While lbe effecu of an increue in quota would likely be the dominant source of increases in benefits to the 
commercial sector, Proposed Alternative 4 would also ·contribute• to an increase in benefits. Tius 
contribution appears more in terms of preventing a reduction in benefits atttibutable to an increase in quota 
and not in the sense of adding benefits. 1be reason for this is that this alternative would merely prevent an 
increase in siz.e limit from die current 14 inches to 15 inches in 1996 and 16 inches in 1998. Such successive 
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increases in size limit would potentially reduce revenues since the l to 2 pound market size category would 
be 1� t:, me fishermen. Antozzi ( 1993) reported prices for the l to 2 pound category were higher than some 
other market siz,es. In this event. revenues from larger sizes would not compensate entirely the revenue losses 
from the smaller size fish. In addition. the increase in size limit may increase production cost in tenns of 
longer travel time and more labor to select legal size fish. 

We may conclude from the foregoing discu.sgon that the proposed measures would result in an increase of both 
�ort and long-term net benefits to the commercial sector. 

Recreational Sector 

Unlike its conunercial counterpart. the recreational red snapper fishery is not closed once its allocation is 
reached. Bag and size limits have been the major tools used to keep this sector within its allocation. Sin-::e 
1991, the recreational sector has been exceeding its allocation. initially by about 7 percent in 1991. 16 percent 
in 1992. 84 percentin 1993, 60 percent in 1994, and a projected 70 percent in 1995. It may pointed out here 
that the 1993 and 1994 recreational harvest estimates have been questioned as to their accuracy. and 
preliminary data suggest 1995 landings may be lower than those in 1994. At any rate. the need then to impose 
additional restrictions on the recreational sector has become necessary as its allocation is increasingly exceeded 
every year. 1rus need was echoed by the SEP in its 1993 report when it became known that the recreational 
sector did not appear to be constrained enough by the bag and size limit (see GMFMC, 1993). A year later 

·rthe Council decided to reduce the recreational bag limit from 7 to 5 fish and increase the size limit from 14r
to 15 inches for the 1995 season. It may be noted, however, that constraining the recreational sector withinr
its allocation (and the commercial sector within its quota) presupposes that the long-term benefits fromr
restrictive management could outweigh short-run losses or short-run forgone benefits.r

Hownan (1995b) conducted a size and bag limit analysis on the recreational sector. His projections indicater
that the current limics of 5 fish and 15 inches would result in a 4.47 MP harvest in 1996. Given this scenario.r
the proposed increase in recreational allocation via an increase in TAC (Proposed Alternative 1) and ther
retention of currem limilS (Proposed Alternative 2) would have practically minimal effects on the recreationalr
sector. Previous discussion regarding the extension of the recovery period also applies here.r

While recreational bag and siz.e limilS are currently adequate to constrain the recreational catch to its increasedr
allocation, these measures may not be sufficient to address potential increases in recreational effort over ther

·r1ong run� i1S allocation is also increased over time. Along this line, the SEP (GMFMC, 1994) suggestedr
that a long nm approach, other than bag and size limits, may need to be· developed. Noting also the trend inr
catches by anglers in private and chaner boat mode that indicates the growing importance of the charter boatr
mode, the SEP (GMFMC, 199S) recommended that the Council formally recognize the reef fishery in generalr
and red snapper in particular as being composed of three distinct sectors: commercial for food. for-hirer
recreational and priva1e recreational. This recommendation was based on the observation that the three sector,r
are mocivaed by different sets of economic and social factors and that different management regimes for ther
three sec10n sbou1d result in a higher level of economic and social benefits for any particular level of wwlr
harvest. Specific additional recommendations related to this general recommendation include: 1) setting J 

control dale for emry k> me for� sector, 2) formulating specific options to control overall effort in the tL1r -
hire and private recreational sectDrS, and 3) requesting that the Regional Director of NMFS begin an econom1,r
and social research program that will provide information for Council decisiom regarding effe-::u \.:r
management of the recreational sectors.r
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Rejected AUecn:Jtives 

RED SNAPPER TAC 

Rejected Alternative I: Status Quo. Retain the red snapper TAC at 6.0 million pounds. 

Rejecred Alternative 2 · Set the red snapper TAC at some level higher than 6.0 million pounds but 
less than 9.12 million pounds. 

Rejecred_ Alternative 3: Set the red snapper TAC at 10.0 million pounds. 

RECREATTQNAI BAG AND SIZE I IMTTS 

�: Set recreational bag and size limits at a more restrictive level than status 
quo. 

Rejecred Alternative 5· Set recreational bag and size limits at a less restrictive level than status quo. 

RECQYERY TARGET DATE 

Rejected Alternative 6: Status Quo. Retain the 2009 target for recovery or red snapper stocks to 
20 percent SPR. 

CQMMEBCIAI MJNJMXIM SIZE I TMJI 

RejecPd Alw:mnive 7· Statm Quo. Do not restore the commercial red snapper minimum size limit 
to 14 inches (size limit would increase to lS inches and remain at lS inches if Amendment 12 is 
approved, or increae again to 16 inches in 1998 if Amendment 12 is disapproved). 

Rationale· Because all of the rejected alternatives are inter-related, they are presented and discussed in a 
single section. Given the current knowledge of red snapper life history and generation time, selection of a 
recovery mget date must fim be made. This target date determines the range of allowable TAC. Selection 
of 1he TAC 1hen detennines the recreational allocation and commercial quota. Finally, once the recreational 
and commercial allocations have been set, appropriate regulations to implement those allocations can be 
considered. 

Rerovecy Tarp:t Da,e· New biolopcal information indicates that red snapper are longer lived than previous!� 
thought, resulq in a subsmuial increase in the generation time estimate, from 13.6 years to 19.6 years. and 
also a slower recovery rate than previously projected. Extending the recovery date to 2019 retain.s th� 
previougy esabtished 1 1h generarion lime recovery time frame. As stated in the RFSAP repon, this is simpl � 
a rescaling of some of the stock assessment parameters. Retaining the status quo target date of 2009 wou1J 
reduce the recovery lime frame ID approximately 1 generation time. As shown in the stock assessment's Ta!"lk 
119 (appended to this repon), because of lhe slower proje:.:ted recovery rate resulting from the new biolog1..:.il 
parameters, none of the TAC alternatives in the stock assessment could produce 20 percent SPR by :w 
Maintaining 1be 200') target date would therefore have required a decrease in TAC and possibly even a t.ou I 
closure of the fishery (see biological impacts discussion), resulting in economic and social disruption.s to t-.,tn 
the commercial and recreational sectors. For this reason, the starus quo target date (Rejected Alternative t, 1 

was rejected. 
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Red Soapp:r TAC· Under the new life history parameters and target date, a 6 million pound TAC is more 
resaictive than necessary to achieve 20 percent SPR. Higher TAC levels can be implemented and still provide 
a greater than 50 percent probability of reaching the target (see Tables I I 8 and 119 from Goodyear 1995. 
appended tO this repon) while providing increased social and economic benefits to the commercial and 
recreational secrors. For this reason, the status quo TAC (Rejected Alternative I) was rejected in favor or" 
increasing the TAC. 

If TAC were increased tO a level higher than 6 million pounds but less than 9.12 million pounds. increased 
harvest restrictions would continue to be needed on the recre;ltional sector to constrain it to it's allocaoon. In 
public teStimony from charter and headboat operators, the Council was told that additional recreational 
restrictiom, particularly reductions in bag limiis, would make it difficult to attract paying customers and would 
be detrimericll to the recreational fishing industry, particularly those vessels that principally target red snapper 
Under a 9.12 million pound TAC, the NMFS bag and size limit analysis projects that the recreational Sector 
will exactly fill ilS allocation with m changes needed to existing bag and size limits (see Holiman 1995a. tabk 
1, appended to this amendment). In order to avoid these negative impacts, increasing the TAC to a lc\cl 
below 9.12 million pounds (Rejected Alternative 2) was rejected. 

The upper limit of the ABC range recommended by the RFSAP is 10 million pounds. At this level. the 
RFSAP concluded that the target 20 percent SPR could still be achieved by 2019 provided that a 50 pc:!r.:cm 
shrimp trawl bycatch reduction is achieved in 1997. However, under the more conservative bycatch redu..:o,,n 
�tions used in the stock �ment (37 percent reduction in 1997 and 50 percent in 1998), there is onh 
a 25 percent probability of achieving the target with a 10 million pound TAC (Table 118). The Coun..:ll 1, 

currently developing an amendment to the Shrimp FMP to require bycatch reduction devices, but there 1, 
uncertainty whether a full 50 percent reduction will be achieved in 1997. A 9 .12 million pound TAC prov 1Jc:, 
a substantial increase in quota to the commercial sector, no need to change recreational restrictions. dnJ J 

better than 50 percent probability of achieving the SPR target even under the more conservative by.:Jt.::i 
reduction asnunptions. Because substantial social and economic benefits can be accorded to both secwr, JI 

a 9.12 million pound TAC while avoiding lhe uncertainty associaled with a 10 million pound TAC, the Coun,:il 
chose to set TAC at the more conservative 9.12 million pounds, and rejected Alternative 3. 

Recreational Bag and Size I imits· The 9.12 million pound TAC has a recreational allocation of 4.47 mill 1, r. 
powm. This is precisely lhe recreational harvest that is projected by NMFS. Since there is neither neeJ r. : 
justification k> increase or reduce recrealional harvest restrictiom under this TAC, and since maintaining sw:-.., 
quo bag and size limits would provide stability in the recreational sector, the Council rejected both R� 1c'. ·-

Alternative 4 and Rejected Alternative 5 in favor of the status quo. 

Commercial Minimum Siu: I jmjr· Under Amendment 12, which was approved by the Council but r. : 
submitled k> NMFS, it was the intent of the Council that the commercial red snapper size limit remain • · 
1994 limit of 1• inches uni� a decision is made to change the limit in the future. Due to admiru�::, 
delays, .4-rneadmerc 12 cannot be implemented before the January 1, 1996 automatic size limit increa� 
inches lakes effa:t. If lbe siz.e limit provision of Amendment 12 is approved, it will remove automao..: ·. 
increases, but leave the limit at the size in effect at the time of implementation. Under the starL· 
alternative, this would be 15 inches. The Council believes, based on testimony provided by comr.-· 
fishermen. that release monality in lhe commercial sector is higher than the 33 percent level used in th,
assessment. If this is true, the increased release mortality resulting from an increase in the size l1r
result in a lower SPR or slower recovery rate than what is indicated by the assessment. Furtherm, · 
increased release mortality wasies an ecomrnically valuable component of the resource. The stock: asS<' · 
itself roted that the release mortality estimates are not precise. The Council felt that it is important, r. 
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to eliminate the future automatic increases. but also to restore the previous 14 inch size limit. and therefore 
rejected the sta� quo (Rejected Alternative 6). 

Biological Impec1s· The RFSAP repon emphasized four major assumptions on which their recommendation· 
of ABC range was based: 1) acuw shrimp trawl by catch mortalities are not higher in 1995 and 1996 than the 
projecled estimates, 2) the recreational sector stays within its allocation. 3) the 50 percent bycatch reduction 
is implemented in 1997, and 4) projected increases in recruitment are realized. Failure to meet the 
assumptions could result in a slower than projected recovery and future decreases in ABC range. 

The impa� of lhe rejecled ahematives depe� upon lhe validity of these assumptions. Assumption 1 · is based 
on the best available scientific information, which suggests that shrimp bycatch reductions of 5.8 percent in 
1993 alXi 10 percent in 1994 have occurred. Shrimp fishermen have suggested that higher bycatch reductions· 
may have already been achieved as a result of changes in shrimping effon and area fished. Assumption 2 
validity is dependent on the combination of recreational allocation level and recreational measures to achieve 
that-level, and is discussed in greater detail in the following paragraphs. In previous years the recreational 
harvest asmmption has not been valid. Assumption 3 has previously been incorporated as an explicit pan of 
the red snapper recovery program. The technology exists to achieve a 50 percent bycatch reduction and the 
Council is developing a Shrimp FMP amendment to implement that reduction. Assumption 4 is based on the 
validity of 1he stOCk-recruitmem relatiomhip used in lhe stock assessment model. The model uses a Beverton
Holt function. This stock-recruit function was developed in the 1950's and has long been used to model 
recruitmem of marine fish populations. However, the red snapper parameters of the Bevenon-Hol t function 
were derived from a narrow range of relatively low stock sizes. The stock assessment noted that (Goodyear 
1995), •The applicability of the Bevenon-Holt model, and the accuracy of its parameter estimates are 
uncenain, and recrwanent predicted from the relation at stock sizes much different than the current size of 
the stock should be viewed with skepticism". 

At T ACs below the proposed alternative (Rejected Alternatives 1 and 2) there would be a faster rate of 
recovery or an increased probability of achieviq the recovery by the target date. However. a lower TAC 
would require a reduction in recreational harvest and would need to be accompanied by more restrictive 
recreational measures (Rejected Alternative 4). Given the failure of the recreational sector to stay within its 
allocation in pre� years, it is likely 1hat. at TACs lower than the Proposed Alternative, the assumption that 
the recreational sector Slays within its allocation would fail to be met. If this were to occur. improvements 
in SPR would fail to occur as projected, which would lead to lower ABC ranges in future years. 

Conversely, a higher TAC (Rejecled Alternative 3) would have a reduced probability of attaining the recovery 
target even if all assumpliom are met. However, a higher TAC would create a recreational allocation higher 
than tbe projected harvest under current bas and size limits, and would increase the probability of the 
recreational barvesf assumption beinc valid. 

In previous ""l'Wl'lry amendmems ID set red snapper TAC, impacts of the TAC on the commercial w derby· 
type &hery aad effort shiftins ID altemaliYe species during closures has been discussed. 1996 is a transitional 
year durinc wbicll lbe commercial harvest management strategy will switch from an open access fishery to 
an ITQ sysem. The impact of the ITQ system rather than the level of TAC will be the driving force in 1996 
on pan.ems of effon toward red snapper and alternative species. 

R.elaining 1he 200') target dale for red snapper recovery (Rejected Alternative 6) would necessitate reductions 
in TAC because of the slower recovery rate associated lower natural mortality rate and increased longev1r:-, 
over previom smck assessmems. Appended Table 119 shows that. with a 6 million pound TAC, there is onl � 
a 50 percent probability of the stock reaching even 9.6 percent SPR by 2009. Even under a constant fishing 
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monality ra1e scenario colwnn Hin table 119). which calls for an initial reduction in TAC to I million pounds. 
the 50 percent probablity level for SPR in 2009 is only 11.3 percent. Although options for a 2009 recover. 
target using the new life history parameters were not examined in the stock assessment, it is likely �t 
retaining the 2009 target date would force a substantial reduction in TAC or even a total closure of all red 
snapper harvest. 

The impact of allowing the commercial size limit to increase to 15 inches (Rejected Alternative 7) depends 
upon the true level of red snapper release mortality. During 1995, under a 14 inch size limit. observer data 
indicated that 40.7 percent of the red snapper caught by number (18.6 percent by weight) were released in the 
commercial fishery. Fishermen's logbook: data indicated a lower release rate of 30 percent in I 995. lJ nder · 
the new natural mortality rate estimate of M=0.10, the 1995 stock assessment calculates that; at 33 pe_rcent 
release mortality, the minimum size limit that produces maximum yield per recruit is 18 inches. This 1s an 
increase over the previous estimate of 16 inches. which was based on a natural mortality rate of M =O.:O 
Note also that for -:h� .recreational fishery, which now has an assumed release mortality of 20 percent and 
M =0.10, maximum yield per recruit occurs at a minimum size limit of 21 inches. Lower size limits redu..:e 
both yield per recruit and spawning potential relative to the stock assessment projections. If commercial 
fishing release mortality is higher than 33 percent, as many fishermen suggest, the optimum size to maiunuu 
yield per recruit is less than 18 inches. However. the SPR projection model assumes that the size limit for 
all fishermen will increase to 16 inches in 1998. The proposed lower size limits and/or a determination that 
commercial release mortality is greater than 33 percent will require that the projections be reevaluated with 
the new parameters, and may result in reduced future ABC ranges. 

Fa,nnrnic Imparts· The relative impacts of alternative TAC levels on the commercial sector were discussed 
in conjunction with impact analysis for the Proposed Alternative. The table of net present values presented 
above summarizes these impacts. One observation worth reiterating here is that while an increase in TAC 
from 6.0 MP 10 8.0 MP resulted in relatively significant increase in producer surplus, an increase from 8.0 
MP to 9.12 MP or 10.0 MP resulted in relatively smaller increase in benefits. 

Since the only binding restraints on 1he recreational sector are baJ and size limits, the choice of TAC will 
have no direct effecu on 1be recreational sector uni� the limits are adjusted to ensure that this sector's harvest 
matches with its alloca1ion. In this sense, the choice of a TAC affects the recreational sector only through 
concomicuu adjumnems in the recreational limits. Of course, a TAC level imposes a pressure on the Council 
10 adjust recreational limi1S. 1be foUowina discuaion on impacts on the recreational sector considers various 
TAC choices and correspondina recreational limits. 

Maintaining the TAC at 6.0 MP would require more restrictions on the recreational sector. if that sector is 
conmained 10 its allocation. Holiman's (1995b) analysis shows that this TAC requires limits of 2 fish and 15 
inches or 3 6sb and 16 inches. This would severely constrain the recreational sector, resulting in significant 
rcductiom in anp!I' c:omumer surpl� and for-hire vessel profits. It is likely in this scenario that some for-hire 
businesses, panicularly in areas where red snapper is either hiJhly tar,eted or caught, may cease operation 
entirely. In enm al llrFt llipl, mese limi1S would have ireater impacts on the private recreational than for
hire recrea1ional qlers; in terms of catch trips, most of the impacts of these limits would befall on anglers 
fishinJ tbrouib cbaner boat mode (see Fi,ures 14 and 15 for frequency distribution of trips). Reduction in 
catch would have the tendency to reduce trips taken by anglers so that charter boats would suffer the loss or 
many amomer trips as a consequence. 1ne Jl"Owing trend in both catch and target trips in Alabama implies 
that anglers and for-hire boats in mis Slalle would receive a greater portion of the adverse effects resulting from 
reductions in recreational limits. The extent would there be species substitution resulting from these very 
restrictive limits depends on the availability of other species. As can be gleaned from FiJUre 16 above, there 
appears 10 be no perceptible change in species caught together with red snapper as more regulations have �en 
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imposed on the fishery. It is likely then under this situation, the losses in benefits due to more restrictive 
management may be mostly borne by participants in the red snapper fishery. 

A TAC level of 8 MP. which is between 6.0 and 9.12 MP, requires limits of 4 fish and 15 inches or 5 fish 
and 16 inches. The nature of this adverse _effects may be expected to be similar to that of a 6.0 MP TAC. 
ahhough smaller in magnitude. We may note, though, that while this adverse impact may not be as large as 
that with a 6.0 MP TAC, only recently were recreational limits changed. For the 1995 season the bag limit 
was reduced from 7 ro 5 fish and the size limit was increased from 14 ro 15 inches. The absence of data has 
precluded any assessment of the effects of these changes. We may expect, nonetheless. that a further 
restriction on the fishery could become substantial when viewed with respect ro the pre-1995 recreational 
limits. 

According to NMFS analysis, a 10.0 MP TAC would allow limits of 5 fish and 15 inches or 6 fish and 16 
inches. The required limits are practically the same as that required under the proposed TAC of 9. 1 :! MP. 
A 430 thousand pound difference in recreational allocation would not allow a higher bag limit. unless 
accompanied by a larger size limit. considering the recreational effon in the fishery. In this sense. the effe.:ts 
on the recreational sector of a 10.0 MP TAC may not significantly differ from that of a 9 .12 MP TAC. 

An increase in commercial size limit would mean a loss in the market for smaller size fish. To the extent that 
smaller fish command relatively higher prices than some larger size fish, revenues to fishermen may slightly 
decrease. In addition, a larger size limit may impose a relatively higher fishing cost as travel fanher offshore 
and more labor for discarding fish may be necessitated. Considering, however, that the commercial fishery 
may be under an ITQ system starting April 1, 1996, the increase in size limit may have its impact more on 
the revenue than on the cost side of fishing operation. 

Maintenance of the current recovery period entails more restrictive management measures, even more 
restrictive man current ones. In this event, the shon-term adverse consequences on both the commercial and 
recreational sectors would be significant. Whether these losses can be more than compensated for in the long 
run depends on how fast lhe sux:k recovers and therefore allows less restrictive management. One key factor 
in this recovery is the achievement of a required bycatch reduction. While a shon recovery period 
necessitates a more immediate achievement of bycatch reduction and probably even at higher level of 
reduction, the achievement of the required level of bycatch is dependent on factors more important than the 
recovery period. Given Ibis scenario, there appears to be less economic risk involved with a longer recovery 

·period and less restrictive management than with shon recovery period and more restrictive management.e

Private and Public C�ts 

The preparacion, implementation, enforcement and monitoring of this or any federal action involves tht! 
experxiiture of public and private resources which can be expressed as costs associated with the regulations 
Costs a.uociaed with this specific action include: 

Council cosas of document preparation, 
meetings, public bearings, and information 
dissemination ............................................................................................ .. $25,(XX) 

NMFS administrative costs of document 
preparation, meetings and review .................................................................... .. $ 16,(XX) 

Law enforcement costs .................................................................................. . S none 
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Public burden �iated with permits............................................................... . S none 

NMFS costs �iated with permits ................................................................ . S none· 

TOTAL ...................................................................... . $41,000 

The Council and Federal costs of document preparation are based on staff time. travel. printing and any othe�e
relevant items where funds were expended directly for this specific action. The proposed measures are note
expected to incur additional enforcement cost and permit cost to either the public or NMFS. 

Summary and Net Impact or Proposed Action 

The proposed regulatory action constitutes changes in management for red snapper in the EEZ under thee
jurisdiction of th� Gulf Council. The emphasis of the summary is on the expected economic impact ot' thee
various proposed alternatives. 

The proposed alternative to increase TAC from 6.0 MP to 9 .12 MP is expected to result in minimal impactse
on the recreational sector and significant impacts on the commercial sector. Since the selected TAC allowse
recreational limits to be maintained at current levels without substantially exceeding the sector's allocation.e
the proposed TAC alternative coupled with the proposed alternative to retain recreational limits would havee
practically no impacts on this sector. Because the commercial sector has been effectively constrained to itse
allocation under the 6. 0 MP TAC, an increase in TAC to 9 .12 MP and comequently the commercial quotae
to 4.65 MP would directly translate to an increase in benefits to this sector. Assuming the higher quota 1se
maimained throughout the recovery period, the commercial sector is expected to generate producer surpluses 
tocalli.og $37 million over five years or $117.9 million over the recovery period. The proposed extension ot' 
the recovery period would maintain the estimated impacts of a higher TAC on both the commercial and 
recreational sec10rs. The ptoposed alternative to mainlain a 14-inch size limit for the commercial sector would 
prevent a potential reduction in revenues and very likely profits that would be generated due to an increase 
quota. 

in 

The proposed regulatory action is estimated to cost the Federal government $41,000. The proposed measurese
are not expected to incur additional enforcement cost and permit cost to either the public or NMFS. 

Determination or a Significant Regulatory Action 

Pursuant to E.0. 12866, a regulation is considered a "significant regulatory action" if it is likely to result in 
a) an annual effect on the economy of $100 million or more; b) a major increase in costs or prices fore
comumers, individual industries, Federal, State, or local government agencies, or geographic regions; or .: 
significant advene effec1s on competition, employment, invesunent, productivity, innovation, or on the abill!\e

1 

of United Scates-based enterprises to compete with foreign-based enterprises in domestic or export markeL�e

The entire commercial red snapper fishery had an ex-vessel value of about $6.2 million in 1994. There 
currently no adequate measure of the recreational red snapper fishery impacted by the proposed regulao11n 

1\ 

but the estimated impacts of the proposed regulation are relatively small relative to the $100 million a y�Jre
benchmark. Thus, given the size of the fishery and the segment of the fishery directly affected by the-
proposed regulation, it is concluded that revenue or cost impacts on the fishery would be significantly le--, 
than $100 million aMually. 

any 
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Since the TAC level is proposed to be increase by 52 percent. there is expected to be major increases in 
revenues and profits to the commercial sector. Commercial cost of fishing operation remains largely 
unaffected especially if the ITQ system is implemented in 1996. Prices to consumers may slightly decreaSc 
as a result of an increase in quota. The recreational for-hire sector remains unaffected by the increase in 
recreational allocation and retention of size and bag limits. As can be gleaned from the cost estimates. there 
are oo major increases in cost to the Federal. State. or local government agencies. In fact the cost incurred 
by these agencies are only those that are directly related to the formulation of the proposed regulation. Since:! 
the proposed regulation has no adverse effects on the commercial and for-hire sectors. any of the sub-items 

·nunder item (c) above would not apply.n

Based on the foregoing, it is concluded that this regulation if enacted would not constitute a "signifi.::antn
regulatory action" under any of the criteria enumerated above.n

Initial Regulatory Flexibility Analysis 

lottoduction 

1be purpose of the Begularocy Flexibility Act (RFA) is to relieve small businesses. small organizations .. rnJ 
small pemmenlal entities from burdensome regulations and record keeping requirements. The categor;, ,,r 
small entities likely to be affected by the proposed plan amendment is that of commercial and for-hm.• 
husirrsses currendy engaged in che reef fish fishery. 1be impacts of the proposed action on these entities ha\ � 
been discussed above. The followina discussion of impacts focuses specifically on the consequences of the 
proposed ac1ion on the mentioned business entities. An Initial Regulatory Aexibility Analysis (IRF A, 1� 

conduc1l!ld k> primarily determine whether the proposed action would have a "significant economic impa.::t , rn 
a subslamiaJ munber of small entities." In addition to analyses conducted for the Regulatory Impact Rev1c.,,. 
(RlR), the IRFA provides an estimate of the number of small businesses affected, a description of the smJ:I 
businesses affected, and a discussion of the nature and size of the impacts. 

Derecminatioo af Significant Ecaoomic Impact ao a Substantial Number of Small Entities 

In general, a "subslantial number" of small entities is more than 20 percent of those small entities engagcJ :r. 
che fishery (NMFS, 19'J2). In 19'J2, a 10lal of2,19S permits were ismed to qualifying individuals and atta,hcJ 
to vessels, and are deemed to comprise the reef fish fishery in the U.S. Gulf of Mexico. There are cum'. r.:.. • 
1,532 active permits. Olhers are in 1he proces., of being renewed. The Small Business Administration , SB .\ 
defines a small business in the commercial fishing activity as a firm with receipts of up to $2. 0 mi::. 
annually. SBA also defines a small business in the charter boat activity as a firm with receipts up tc> S : -
million per year. 1bere are about 838 charter boats and 92 party boats operating in the Gulf. Practical, .• 
current participants of the reef fish fishery readily fall within such definition of small business. Sin,, 
proposed action will affect practically all the current participants, the "substantial number" criterion .,,. 
met. This panicular conclusion abstracts from any other measures to be adopted for the reef fish fish<"· . 

. Economic impacts on small business entities are comidered to be "significant" if the proposed action .. 
result in any of 1be following: a) reduction in aMual gross revenues by more than 5 percent; b) increJ -
10lal COSIS of production by more than 5 percent as a result of an increase in compliance costs; c) comr, 
COSIS as a percent of sales for small entities are at least 10 percent higher than compliance costs as a r,-· 
of sales for large entities; d) capital costs of compliance represent a significant portion of capital avail .. · 
small entities. comidering internal cash flow and external financing capabilities; orne) as a rule of thi.;:· 
percent of small business entities being forced to cease business operation.s (NMFS. 1992). 
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Toe increase in TAC and therefore in commercial quota will increase gross revenues to commercial red 
snapper vessels by more than 5 percent. Charter and head boat operators may not experience increases in 
gross revenues. Under the proposed regulation, both the commercial and recreational sector will not incur 
increases in production cost (item b) or increases in cost to comply with the regulation (items c and dl. 
Considering that the impacts of the proposed regulation are determined to be positive. none of the existing 
businesses may cease operation as a result of the regulation. 

Based mainly on the impacts on gross revenues on commercial fishermen, the proposed measures in this 
regulatory amendment may be regarded as effecting a significant economic impact on a substantial number 
of small entities. An iRF A is required and the following sections comprise the remainder of this IRF A. · 

Explanation of Wby the Action is Being Considered 

Refer to the section on Purpose and Need for Action. 

Qb,jectives arv1 I r:gal Basis far the Rule 

Refer 10 the section on Managemem Objective and Optimum Yield. The Magnuson Fishery Conservation and 
Management Act of 1976 provides the legal basis for the rule. 

Dernogcapbic Analysis 

Refer 10 the Reef Fish Fishery Management Plan, as amended particularly by Amendments l, 5, and 8. 

Coo Analysis 

Refer to the Economic Impacts section of the RIR. 

Competitive Effects Analysis 

Toe irxiumy is composed entirely of small� (harves1ers and charter boats operations). Since no large 
businesses are involved, there are no disproportional small versus large business effects. 

Identification of Qveclappin1 Be1nlations 

Toe proposed aCDOD does not create overlapping regulations with any state regulations or other federal laws. 

Concb,sion 

It bas been deennined chat 1his reauJation, if enacted, results in significant economic impacts on a substantial 
number of IIDID entities, mainly because of the increase in gross revenues to the commercial harvest sector 
The fore,oin& iuformation and peninent portions of the RIR are deemed to satisfy the analysis required und�r 
the RFA. 
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11. ENVIRONMENT AL ASSESSMENT 

Environmental Consequenc� 

Pbysical and H11rnao Eovicoorneor· The actions proposed in this amendment will have no impact on the 
physical environment. 'The increase in the TAC will allow a 52 percent increase in the commercial quota for 
1996, which will benefit the initial. recipients of red snapper ITQ shares under the proposed ITQ program. 
lbe proposed TAC will-also establish a recreational allocation at a level that is consistent with the projected 
harvest under the existing recreational bag and size limits. making increased restrictions on the recreational 
sector unnecessary. Had·'increased restrictions been needed, there would have been a decreased �bility of 
recreational for-hire boats to attract customers. The proposed actions avoid this negative impact . and 
furthermore, provides stability in the recreational red snapper regulations for at least one more year. 

Eisbecy Reso,m:i:· The actions proposed in this amendment are consistent with the Council's objective of 
rebuilding the overfished red snapper stoek within one and a half generation times. The proposed TAC of 9. l: 
million pounds is more conservative than the 10 million pound upper limit of the ABC range recommended 
by the RFSAP, reflecting a risk averse approach by the Council in the face of uncertainty about 
implementation of shrimp bycatch reduction. Detailed analysis on the impacts of the proposed and rejected 
alternatives can be found in the biological impacts discussion under the alternatives and is included herein by 
reference. 

Effrn m Enctanvmt Species aad Marine Mammals· The NOAA will conduct a comultation under Section 
7 of the EndaDV,red Species Act. A comultuion was previously conducted regarding the impact of 
Amendment l which included the framework measures under which Ibis action is being taken. A biological 
opinion resulting from that comultation found that neither the directed fisheries nor the proposed action 
jeopardize the recovery of endangered or threatened species or their critical habitat. 

Effecr oo Wetfaads· The proposed action will have no effect on flood plains, wetlands, or rivers. 

Mirigariog Measu:es· . No mitiptina measures related to the proposed action are necessary because there are 
no harmful impacts 10 the environment. 

llnavoidable Adveac Affects· The ptoposed action does not create unavoidable adverse affects. 

Irreversible and · · 1n1ble mrmninaem of rrs111rces· There are no irreversible commianents of resources 
caused by implememation of Ibis amendment. 

Flndin& of No Sipificant Environmental Impact 

1bt propcm,I •mtodrntor ii me a major action havinl sipuficam impact on lhe quality of the marine or human 
environment of die Gulf of Mexico. The proposed action is an adjusunent of the original regulations of the 
FMP under die framework procedure set fonh in Amendment 1 to rebuild overfished reef fish stocks. The 
propt«:d aclion should not result in impacs significandy different in context or intemity from those described 
in the environmental impact statement and environmental assessment published with the regulations 
implementina the FMP and Amendment 1. 
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Having reviewed the environmental assessment and available information relative to the proposed actions. I 
have determined that there will be no significant environmental impact resulting from the proposed actions. 
Accordingly, the preparation of a formal environmental impact statement on these issues is not required for 
this amendment by Section l02(2Xc) of the National Environmental Policy Act or its implementing regulations. 

Approved: 
Assistant Administrator for Fisheries Date 
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12.e OTHER APPLICABLE LAWe

Habitat Concerru 

Reef fish habitats aoo related concerns were described in the FMP and updated in Amendments I and 5. 
The actions in this regulatory amendment do not affect the habitat. 

V � Safety Considerations 

.e
A determination of vessel safety widl regard to compliance with 50 CFR 605.15(b)(3) has been requested 
from the U.S. Coast Guard. Actions in this regulatory amendment are not expected to affect ve�I 
safety. 

CDtital Zone Cor.silitency 

Section 307(c)(l) of the Federal Coasial Zone Management Act of 1972 requires that all federal activities 
which directly affect the coastal zone be consistent with approved state coastal zone management 
programs to the maximum extent practicable. The proposed changes in federal regulations governing 
red snapper in the EEZ of the Gulf of Mexico will make no changes in federal regulations that are 
inconsistent with either existing or proposed state regulations. 

While it is the goal of the Council ID have complementary management measures with those of the states. 
federal an:i S13te administrative procedures vary, and rcgula10ry changes are unlikely to be fully instituted 
at the same time. 

This regulatory amendment is consistent with the Coastal Zone Management programs of the states of 
Alabama, Florida, Louisiana, and Mississippi to the maximum extent possible; Texas does not have an 
approved Coasial Zone Management program. This determination has been submitted to the responsible 
S13te agencies under Section 307 of the Coastal Zone Management Act ad.ministering approved Coastal 
Zone Management programs in the states of Alabama, Florida, Mississippi, and Louisiana. 

Paperwork Reduction Act 

The purpose of the Paperwork Reduction Act is to control paperwork requirements imposed on the publi.: 
by the Federal Government. The authority to manage information collection and record keeping 
rcquircmems is vested with tbe Director of the Office of Management and record keeping requirements 
is vested with the Director of tbe Office of Management and Budget. This authority encompasses 
establishment of guidelines and policies, approval of information collection requests, and reduction ot 
paperwock burdens and duplications. 

The Council does not propose, through this regulatory amendment, to establish any reporong 
requirements or burdens. 

Federalism 

No federalism � have been identified relative to the actions proposed in this regulatory amendmc:r.1 
Therefore, preparation of a federalism assessment under Executive Order 12612 is not necessary. 
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· 13, SCIENTIFIC RESEARCH AND DAT A NEEDS 

Biological Needs 

The following scientific research and daia needs have been identified by the Reef Fish Stock Assessment Panel 

l.e Foremost, age studies need to be conducted both for evaluating growth rate of red snapper and to devdope
age-length keys for analyzing catch distributions by age. It is of paramount importance that representacvee
samples of catches are aged on an ongoing basis to calculate growth rates and a-ge-length keys. Stocke
assessment using VPA techniques is very sensitive to accurate estimates of catch-at-age.e

2.e The next stOCk assessment for red snapper should include analysis of how to make the transition from d 

constant TAC policy to a constant F policy without having to reduce current harvest levels.e

3.e Determination of the age-specific rate of natural mortality of the red snapper population.e

In addition to the above recommendations of the RFSAP. it should be noted that the new biological parameters 
for red snapper resulted in a Stoek assessment that shows the recovery to be slower than previously projectcJ 
1bis confli� with anecdotal information from fishermen, which suggests that the recovery is occurring faster 
than projected. Reasons for this discrepancy should be evaluated. Some possible hypothesis are: 

1) The amount of shrimp bycatch reduction that has already been achieved may be higher than curremhe
estimated.e

2)e Fishermen have noted small ll'oups of large red snapper on the mud flats. The number of fish a, t!ache
location is too small for commercial vessels to go after, leading some fishermen to suggest that these rTu1 \ 

comtitut.e a population of larger and older fish that are unavailable to the fishery and have been anaccountcJe
for in the stock assessment, but contribute to the spawning population.e

3)eThe stock assessment noted that the validity of the Beverton-Holt stock-recruit function and its cakuljtcJe
parameters must be viewed with skepticism outside of the range of observed stock abundance.e

4) The ability and ease of fishermen to locate and harvest red snapper may be a poor indicator of the he-... ::
of lhe SIOCk due 1D leChoological improvements in fish finding and navigation gear. Furthermore, the incrr .. ,.._e
restrictions on red snapper harvest may be discouraging new entrants into the commercial fishery. re�1.. :. · •e
in the average fisherman having a greater level of experience than in earlier years.e

Socioeconomic Needs 

The following sciemific research and daia needs have been identified by the Socioeconomic Assessment 

l .e Demarxi models associated with this fishery should be estimated using more recent monthly timre
datae

2.e Supply models should be estimated using the results of the completed survey of the commer � ...e
fishery.e
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3. Modeling results based on the survey of the commercial reef fishery should be presented at the SEP' s 
next meeting on reef fish. 

4. 1be SEP recommends that an aaempt be made to look at species substitution in both the commercial and 
recreational fisheries. 

S. New York wholesale price information should be examined to further investigate price fluctuations and 
· price by market size categories. 

6. Social and demographic information on the participants of Gulf of Mexico reef fish fishery. 

7. Estimate separate demand models private recreational and for-hire sector. 
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-Red Snapper Advisory Panel 
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-Southeast Regional Office 
-Southeast Fisheries Science Center 

RESPQNSIB1 E AGENCY· 
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- Steven Attan, Population Dynamics Scatistician 
- Antonio Lamberte, Economist 

46 



Table 118. �timated probability disaibupons of SPR in the year 2019 for Gulf of Mexico red snapper for 
several management alternatives for a post-bycatch natural mortality rate of 0.10 (from Goodyear 1995). 

CASE 
-- ---.......----·---- - . - .--··-- -- . ----.---.. - ----------....-...... - -.... -.. -.... - .........-

p A B C 0 E G H 

0.99 0.122 0.084 0.211 0.195 0.17"9 0.144 0 .105 0.205 
0.98 

0.97 
0.122 
0.122 

0.085 
0.085 

0.213 
0.213 

0.197 
0.198 

0;1&2 
0.184 

0.150 
0.152 

0. 112 
0. 119 

0.205 
0:205 

0.96 0.122 0.086 0.213 0.198 0.184 0.154 0.120 0.205 
0.95 0.122 0.086 0.214 0.198 0.184 0.154 0.122 0.205 
Q.jg 
a.as 
o.ao 

c.. 

0.122 
,.!l.122 
0.122 

0.087 
0.088 
0.088 

0.215 
0.216 
0.216 

g_.zgg 
0.201 
0.202 

0.187 
o.1aa 
0.190 

0.158 
0.161 
0.163 

0.127 
0.132 
0.136 

0.205 
0.205 
0.205 

o.75 0.122 0.089 0.217 0.203 0.191 0.166 0.140 0.205 
0.70 0.122 0.089 0.218 0.204 0.192 0.168 0. 143 0.205 
0.65 0.122 0.090 0.218 0.205 0.193 0.169 0. 145 0.205 
0.60 0.122 0.090 0.218 0.205 0.194 0.171 0. 147 0.205 
0.55 0.122 0.090 0.219 0.206 0.195 0.1n 0.150 0.205 
0.50 0.122 0.091 0.219 0.207 0.196 0.174 0.152 0.205 
0.45 0.122 0.091 0.220 0.207 0.196 0.175 0.154 0.205 
0.40 0.122 0.092 0.220 0.208 0.197 0.177 0.156 0.205 
0.35 0.122 0.092 0.220 0.209 0.198 0.178 0.157 0.205 
0.30 0.122 0.092 0.221 0.209 0.199 0.17"9 0.160 0.205 
� 
0.20 

0.122 
0.122 

0.092 
0.093 

0.221 
0.222 

0.210 
0.210 

� 
0.201 

0.181 
0.182 

0.162 
0.163 

0.205 
0.205 

0.15 0.122 0.093 0.222 0.211 0.201 0.183 0.166 0.205 
0.10 0.122 0.094 0.223 0.212 0.203 0.185 0.168 0.205 
0.05 0.122 0.095 0.224 0.213 0.204 o.1aa C.173 0.205 
0.04 0.122 0.095 0.224 0.214 0.205 0.189 0.174 0.205 
0.03 0.122 0.096 0.224 0.214 0.206 0.190 0.1i5 0.205 
0.02 0.122 0.096 0.225 0.215 0.207 0.191 0.177 0.205 
0.01 
-----------

0.122 
----------

0.096 
----------

0.225 
----------

0.216 
----------

0.207 
---------

0.193 
----------

0.179 
----------

0.205 
--------

Definitions of Caan 
-------------------------------------------------------------------------------------------

A 110 harvest, no reduction in anrilllP t,ycatch. 

B 2n2 tome (6 ■ill ion pound) TAC, no reduction in ahri111P bycatch. 

C 2n2 <6 ■ill ion pound) TAC, 5.n reduction in shri111P t,ycatch in 1993, 101 in 1994,
241 in 1996, 371 in 1997 and 501 in 1998 

D 3629 (I ■H lion pound) TAC, 5.11 recu:tion in ahrilllP bycatch in 1993, 101 in 1994, 
241 in 1996, 371 in 1997 and 501 in 1998 

E 4536 (10 ■illion pound) TAC, 5.11 r-,ction in ahri111P bycatch in 1993, 101 in 1994, 
241 in 1996, 371 in 1997 and 501 in 1998 

F 5453 (12 ■illlon pound) TAC, 5.11 r-,ction in ahri111P t,ycatch in 1993, 101 in 1994, 
241 In 1996, 371 In 1997 and 501 in 1991 

G 6359 (14 ■lllion pound) TAC, 5.n reduction in shri111P t,ycatch in 1993, 101 in 1994, 
24% in 1996, 371 in 1997 and 501 in 1998 

" Constant F, 5.11 reduction in shri111P bycatch in 1993, 101 in 1994, 241 in 1996, 371 in 
1997 and 501 in 1991. 

·-----------------------···-------····-··--·--·------------------------------··------------
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Table 119. Estimated 50th percentile of �e probability distribution of SPR by year for Gulf of Mexico red 
snapper for several management alternatives for a post-bycatch natural mortality rate of 0.10 (from Goodye..r 
1995). 

----------------------------------------------------------------------------------------

CASE 

----------------------------------------······-------·---------------------

Year A B C D E F Ci H 

1995 0.006 0.006 0.006 0.006 0.006 0.006 0.006 0.006 
1996 
1997 

o.ooa 
0.011 

0.006 
0.007 

0.006 
0.007 

0.006 
0.006 

0.006 
0.006 

o.006 
0.005 

0.006 
0.005 

6.007 
0.010 

1998 0.014 o.ooa o.008 0.001 0.001 0.005 0.005 0.012 
1999 0.018 0.010 0.010 0.009 0.007 0.006 0.005 0.016 
2000 ::.. · ..0.023 0.012 0.013 0.011 0.009 0.006 0.005 0.021 
2001 0.028 0.015 0.017 0.014 0.011 0.008 0.006 0.027 
2002 0.03- 0.018 0.022 0.018 0.015 0.010 0.007 0.034 
2003 0.041 0.021 0.029 0.024 0.020 0.014 0.009 0.043 
2004 0.047 0.025 0.037 0.031 0.026 0.018 0.013 0.053 
2005 0.054 0.029 0.047 0.039 0.033 0.024 0.017 0.064 
2006 0.060 0.033 0.058 0.049 0.042 0.030 0.022 0.076 
2007 0.067 0.037 0.070 0.060 0.052 0.038 0.028 0.088 
2008 0.073 0.042 O.oa3 a.on 0.063 0.048 0.035 0.100 
2009 0.079 0.047 0.096 0.084 0.075 0.058 0.043 0.113 
2010 o.oa5 0.051 0.110 0.091 0.087 0.068 0.052 0 .125 
2011 0.091 0.056 0.123 0.111 0.100 0.080 0.062 0.136 
2012 0.096 0.061 0.137 0.124 0.113 0.091 o.on 0.148 
2013 0.100 0.066 0.150 0.137 0.125 0.103 O.oa3 0.158 
2014 0.105 0.010 0.163 0.150 0.138 0.116 0.094 0.168 
2015 0.109 0.075 0.175 0.162 0.150 0.128 0.106 o.,n 

2016 0.113 0.019 0.187 0.174 0.162 0.140 0. 117 0.185 
2017 0.116 O.oa3 0.199 0.186 0.174 0.151 0.129 0.192 
2018 0.119 0.087 0.209 0.197 0.185 0.163 0.140 0.199 
2019 0.122 0.091 0.219 0.207 0.196 0.174 0.152 0.205 
2020 0.125 0.094 0.229 0.216 0.206 0.184 0.163 0.211 

_

Definitions of Cases 
---------------------------------------------------------------------------------------- ---

A 110 harvest, no reduction in anriap t,ycatcn. 

I 2722 torw. (6 ■ill ian pcu,d) TAC, no reduction in shrilllP t,ycatch. 

C 2n2 (6 ■illian �) TAC, 5.81 rlductian in shriap t,ycatch in 1993, 101 in 1994,
241 in 1996, 37"X in 1997 and SOX in 1998 

D 3629 <I ■Illian pcu,d) TAC, 5.81 reduction in shril!p t,ycatch in 1993, 10X in 1994,
241 In 1996, 37"X in 1997 and SOX in 1998 

E 4536 (10 ■Illian pcu,d) TAC, 5.81 reduction in shri111P t,ycatch in 1993, 10X in 1994,
241 in 1996, 37"X in 1997 and SOX in 1998 

F 5453 (12 ■illian pcu,d) TAC, 5.ft rlductian in shri111P t,ycatch in 1993, 101 in 1994, 
241 in 1996, 37"X in 1997 and SOX in 1998 

G 6359 (14 ■illian pcu,d) TAC, 5.81 rlductian in shriap t,ycatch in 1993, 10X In 1994, 
241 in 1996, 37"X in 1997 and SOX in 1998 

N Conat_,t F, 5.81 reduction in ahriap t,ycatch in 1993, 10X in 1994, 241 in 1996, 37"X in 
1997 and SOX in 1998. 

-------------------------------------------------- --------------------···---------------- --
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Source: Table 1 from Holiman 1995 
EST!MAT£.D :.996 GUU" or ME:X!CO RE:0 SNA??E:R :.AN::sGS :�::.:.:CNS er ?C�s:s ;;s:E:R ::rr::;.::s-:-:.�� :::.-. .c 

.l>.J-l: �:::: :.:--::-s. 

16 

16 

16 

16 16 

16 

16 

5--:- :.:�::-

:: 

!.:: 

' = 

' . 

3 :5 

2 :5 

!.5 

- :s 3 

3 :5 

2 15 !.5 

16 

5 16 16 

16 

3 16 5 

5 16 3 16 

2 16 5 16 

5 2 16 

33 

2 16 16 

16 2 16 

2 16 3 16 2. 8:: 

3 

2 16 2 16 

5 15 16 

4 15 16 

5 15 3 16 

5 15 

3 15 3 16 

2 15 16 3 . .::: 

15 16 

2 15 16 

3 15 2 

5 p 

5 p 3. : : : 

5 p 3 

li 

49 


	REGULATORY AMENDMENT TO THE. REEF FISH FISHERY MANAGEMENT PLAN TO SET 1996 RED SNAPPER TOTAL ALLOWABLE CATCH
	Table of Contents
	Abbreviations Used in This Document
	1. INTRODUCTION
	2. HISTORY OF MANAGEMENT
	3. PURPOSE AND NEED FOR ACTION
	4. PROPOSED ACTIONS
	5. MANAGEMENT OBJECTIVE AND OPTIMUM YIELD
	Optimum Yield
	Definition or Overfishing
	6. REEF FISH FRAMEWORK PROCEDURE AS SPECIFIED IN THE FMP
	7.eWHAT IS SPAWNING POTENTIAL RATIO (SPR)?e
	8.eSTATUS OF RED SNAPPER STOCKe
	New Information
	Harvest Trends
	Recruitment Trends
	Generation Time and Recovery Target Date
	Fashing Mortality Rates
	Spawning Potential Ratio -(SPR) Estimates and ABC Range
	9.n CHARACTERIZATION OF THE FISHERY AND PARTICIPANT GROUPS
	General Description
	Recreational and For-Hire Sectors
	Commercial Sector
	10.eMANAGEMENT ALTERNATIVES AND REGULATORY IMPACT  REVIEWe
	Introduction
	Proposed Alternatives
	Rejected Alternatives
	Private and Public Costs
	Summary and Net Impact or Proposed Action
	Determination or a Significant Regulatory Action
	Initial Regulatory Flexibility Analysis
	11. ENVIRONMENTAL ASSESSMENT
	Environmental Consequences
	Finding of No Sipificant Environmental Impact
	12.OTHER APPLICABLE LAW
	Habitat Concerns
	Vessel Safety Considerations
	Coastal Zone Consistency
	Paperwork Reduction Act
	Federalism
	13, SCIENTIFIC RESEARCH AND DATA NEEDS
	14.REFERENCES
	15.PUBLIC REVIEW

