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INTRODUCTION

Development of the plan

This Nassay qo.YPelmanagement plan for Belize was prepared by the authors at therequest of the uty,:_It:*:iiTt*hrent, a division of ihe'tvtinistrv or Agriculrue andFisheries' This 
.work.was spons-ot.d bt'l til; A;';*ti"i,i*r,or, from wldlifeConservation International, i airririot of tL""N.w ygrk Zoological Society. The firstphase in the development of this plan *ur *r. i*pt.o,"rrt"tio"r. *j .o*pletion of astudy of the life history of Nassau grouper in Belize'by tt. ,enio, 

""g,o, 
(Carter et al.,7991)' subsequent to this research was-pieparation ofa-pron. t"*o'ui,,ir,g all availableinforrratio^ bt' ae uiology-J and'6irt""y _rri Nassau grouper. This fisheriesmanagement plan constitutes the secona_g$s!. we gratetully;.h;;i"dg"A. ,6;;;;and cooperation of the staff of the Belize risrreries oliarEnent throughout ttris endeavor.

Problems Addressed by the plan

The stahrs of Nassau.grou|gr populations on the coast of Belize is poorly known. Dataare available from selected loialities 1o.g the Barrier neef compid in particular thespawning banks, that indicate that th9 e-onulation structure of adults are effected atparticular localities. sex ratios are female-biised and leng$ g.q*;;; are significantlyreduced for adult Nassau grouper populations from hist#cuuy ireuviiviitr,ua areas suctr
99uy Glory *tl compared toreiently discovered ;J;o;; pii"u". areas on theoffshore atolls of Lighthouse Reef and Giovers Reef. The growti 

""a mortality datanecessary for yield per recruit CYPR) analyses of Belize .o"rT pop"r"uons do not edst.

lvSt:":. grouPers are recognized as one of the most commercially important food fishesinhabiting tr-opr-cal western Atlantic reefs and offer a valuable source of income to localfishermen' In Belize, from 7972''l,gu, groupers, primarily !. striatus. constituted thesecond most commonly caught and m6st vatuabie f"*ili ir ffifishes. r" iqga,200,000 pounds of grouper.were calg-h! worth $546,650 (V"rq,r.",1fS+). fn nelize,
Nassau grouP-er are taken Ptlo.lllr.-r+ handlines,speiuguns *a nrr, pob throughout
9" y9.t, but the most intensive fithi"g in Belize and irrobXbly generally'tnroughoit theCaribbean area is over localized spauiring aggregatiins a*i"[ o""-#t 

"o 
weeks eactryear' Localized spawning aggrlgations oI g-striatus havi been known to localfisherman in Belize for generaEons and have f-ro"iEtne basis for a flourisilng-rort

fishery.

Intmsive $h"g 9v-T aggregations are thought to have potentially severe detrimental
effects on tuture tishing yields. Throughort"th" caribb;; g;;;;!nt officials, localfishermen and the scientific community have reported dramatic declines in commercialgrouper stocks and in several instances, the complete-disappearance oi tocat ,p;;;;aggregations. In Belize, all banks have experience-d reducti6is in stock siz. for !ro"p"i3



as evidenced bv dedining catctres per.fishlg effort. A once Nghly productive grouperfishing bank off Ro.ky"p;;'AtnbTFrts:a;;;""" longer serv-es,as a spawningaggregation site for Naisau grouper.- Tf,is is oi p*u"urui.orr..* ,ir,." aggregationfishing directlv removes tepr6a,r"tio"ry 
"&"i ;;f;_"- the spawnin! gouna prior rorelease of gameter, 

.+p depressing tufu; firhd illdr: i;fi;ffi effect on futurereproductive potential cannot be iully evaluatef i"ur *. -g"i^ u;;tto *a.rstandingot grouPer population strucfirre, social organizatiot, ut .a"it t ;h;;;r, and proximalcause of sex change.

The primary PurPose oj this uranagement plan is to help-the Belize Fisheries DeparEnentcontrol overfishing where it occrlrs in b'oth the han'dlin. firh;t;d- spear-fishery,prevent.collapse of sp,awning aggr-ega6ons, and piomote coordinatect researctr andmonitoring to obtain the "".J*t I b_I:t:st."t .*ri"ru. and social data to effectivelymanage the Nassa_u grouPer fishery. ultiilateiy, tt 
"!our-of 

this-;;"gerr"r,t plan is toperpetuate the Nassau grouPer resource in fishible 
"b'uodur,." 

throughZut its range andg:.T:tutt the greatest possible economic and social il;A;];"fi"jo nu*"st andutilization over time.

Species Distribution

The Nassau grouPer, EpinePhelus. striatus. is one of the most conunon large serranid.sin the Caribbean and olcurs in a broad area between the 23 C isotherm that stretchesfrom Bermuda and Florida, throughout the yncututr peninsula to Venezuela.

Ilt Yt:."u grouPer is primarily insular and most abundant throughout its range in thewest Indiest It appears to be a6sent from the Gulf of Mexico wheft it is replaced by itsclosest relative the Red fl9tPelt E. morio. In northern latitudes, the young of a fewhave been taken north of theie Umits.

Nassau grouPer of all size and age are most abtrndant in relatively shallow waters,less
than 50 meters, in and about coril reefs, and adjacent sea grass beds. !,. stsiatus can bedescribed as bottom-dwelling, solitary predatori that live ii reef crevic-es and caves andrarely venture far from covei.

Abundance and Present Condition

Quantitative data on relative abundance and present cond.ition of the Nassau grouperpopulation in the Caribbean is lacking howevir commercial catches have ar"rriati.ity
dedined since the 1950's. This declinl has been attributed l.;t;ii;-Ltensive fishing
over aggregation sites and loss of habitat due to reef degraaatlonl



Ecological Relationships

Groupers are large,-predacious fuh that consume a broad Imge of prey includ.ing fuh,crab' shrimp andbthir crustaceans in$uoing lo;;tr. 
fhe import"r,ce of plant materialin their diet has not been resolved. *?*dF.;;* feed ar alr ti-e, during the day,but are most active near dawn and dusf. 'B".u,rr. 

-Nassau grouper can exertconsiderable predation Pressure on TTy d.i:fferent fish and in-vertebrates, majorI:q."do* in-grouper pbpulations could cause population increases in these otherspecies.

Groupers {e generallysedentary 
T9 q. dependent on a hard substrate habitat. Manvgroupers often use sherters to faiilitare their i,ou*r,3"dt;iA;rJ.;;iili #fiilshelters or rest motionless on the substrate 

""til tr,.it prey venture close enough to becaptured with a quick lunge and. rapid il,t"rd;;- q""1st op*ioo of rheir largemouths, dilation of gru 
"orrJrr, 

and a 1.niJ Ei"*i;; in of a curient ot water. NassauSrouPer also forage in caves, cracks and &evic"r t.t&it g benthic invertebrates into theirmouths' Because- of this feeding method and the rtror,g competition on the reefs, it is
fflt$:t spati€r distributio', Jr th. sr;it;;-iJ,:*rg ,r,il by_ suitabi;h;;
maturation,**Hr%Hiii:$;t"T"l;"*;""$;;3:,T"1ffir":;flt*iH
specificity, returning back to theit home reef .rrIr, 

"fL, 
being;3[rdorl.d to other reefs.

Adult Nassa.u g-rouPel have few predators except large carnivorous fishes such asbarracuda, sharks, and moray eets. Large ,.r-rriu**its could conceivably prey ongroupers' Interspecific c-ompetition betteen- groupers is probable considering thesimilarity in food habits, distribution and size bJtrnleen family members. It is probablethat the distribution and feeding habits of the t;;p.t are related to this fact.

Estimate of Maximun Sustainable yield

There are no published estimates 
"{.MSy 

or yield pe-r recruit (}?R) for Nassau grouperin Belize' Y?R analysis requires estimates of naruial ana fisning i."it"rity rates whichgenerally are not well known.

Probable Rrture Condition

The futwe condition of Nassau grouper populations in Belize is dependent onseveral factors. Population: ale depend-ent ot t.oi,ihnent of rut"ue spawned by adultpopulations, knowledge of whether those recruits are progeny froni locai #*rrt";aggregations or larvae carried into Belize from distant redo"i by offshor. *o.re]adequate coral reef habitat for newly settted recruits and"youn!'"J.dtr, the relativeimportance of proto gyny' and trends in fishing effort. Fishin! eno?t is rikeiy to ir,o.ur.



-*t tttt sto*i"g-human population and the increased demand for fresh grouper filletby the export markeL Degradatio".:1 u,. te.r i"l.neral and loss of suitable habitat forvarious life history staggi of the Nassau qouger may also lead to declines in bothjuvenile and adulr-po_prrations. Left unch;.k.aa;ru::u1 Fluper fishery in Belizewill continue to dicfine in future years and eventually bil;-; colapse of the
::ffifi:froshery 

and potential pennanent loss or spawning stocl.s *r,i.r, are viral for

Condition of Habitat

until recent years, the coastal resources of Belize hlve remained largely unrris6s6"4,due primarily to a-pattern of low populatio" a*rity and minimal disturbance to theland and sea bv industrial and agri&Ii*ur a*.rop*6r,t. However in recent years therehave been drimatic ctrang.l fi; tht.;; a. 
titt*.grrty 

of these coastar resources.Tourism-based developmeit has greatly increaseJi"o""tional use of coastal areas fordiving boating, swimminq.Ld sp-ort {trfg. anl oit},.se activiti", ir, 
"*."ss 

contributeto reef degradatign. 
ever?isrring has aeprcLaae suppty "G;;;;and pollution forthe first time is becoming t l"lit concern in terms of sewage discharge from vessels,marine debris, littering siltation of reef from ateaging operations and chemical runofffrom increased agricultural production, espe.l.Ulittus in the central and southernsections of the country.

Habitat Areas of particutar Concern

The critical areas in the Belize ecosystem are for the most part unknown because the life
Sttoty information necessary is not available for nearly iu tp..i.r oi a. reef. For theNassau- gfuper, it.is .entirely dependent on the reef habitat and resources for ibsurvival' Because of this fact the entire marine ecosystem of the reef is a critical habitatfor the grouPer, however, tsaditional spawninj ut'"ur are of the utrnost importance.These areas, known-well- by local fish'erm"r, f,un. b:*- t"d;il;, the followinglocalities: cay-pl_ory,Northern Two Cayatlighthouse Reef, Giovers Reef Atoll, M"G;?cay at Turneffe Island Atoll, Gladden6 spit ind Rocky point.

Habitat Protection Prograns

To date no marine or coastal areas have been established specifically for the protection
of Nassau grlu-ger populations. However, several protected areas have been established
thrgughorrt Belize in an effort to protect the reei resources in general. These areasindude the Hol chan Marine Resefoe it+lo.r""_cay, the Half Moon Caye Narural
Yo:Y"lt on Lighthouse Reef, and eight Crorir Reserves and Bird Sanctuaries thatindude offshore mangrove cays and sriall islands in coastal lagoons where s.uuirdr,



wading birds and song birds nesl. The purpose of these crown Reserves is to maintainbreeding populations of certain birds ana tneir 
".ttir,g 

habitat from degradation anddestruction' The Half Moon cav Natural Monument, established in 19g2, includes HauMoon cay, which is home to a ied f""bd t;;by .9i1y, as well as significant portionsof the reef, inner 
llggon,. Tdj:.p water. The Hol ci; n"r"*", 

"rLuurt. 
d in 1987,encomPasses apProximately 300 ha of marine habitat and includes a portion of thebarrier reef as w-eu as adjaient r..-gr.r, beds and mangroves.

The suctess of the Hol chan Reserve has-encotuaged the proposal of several additionalreserves' A forrnal.prolpsal has been submitted f,y wilarir" co*"*"uon InternationalwcD and the Be[Ze risheries Deparbnent for a'multiple use plan for Glovers Reef,induding a substantial reserve. oti,"r.p;;t;F il1are.flshing Bird cay, sapoctirlacays' the Tobacco Reef area off o*gni" (i.,*;iffi'so.rtn witer !ay, carrie Bow cay,wee. wee-Cay and possibly Tobacci day) and a ilar,atee biosphere in northern andsouthern Lagoons.

At the present time, there is no common lgen? or governmental policy responsible forthe management of all these various ptot"-cted *""i. The Belize huauuon society hasa forsral agreement.Ts ft. governmetlto aal€e the Half uooo C"y area and theother six protected bird t estiig sites. The Hol lft*it. Reserve-is managed by the
fisngli.eg Department under thJauspices of the rtm*t y or agriculture and Fisheries.In addition, the potential series of rejerves alo_ng_the reef coinciies with a regional plaryPaseo Pantero, soonsored by_RENARM and wb, whictr ;;t il;j!'*urir,. reservesalong the coasts of Medco,"Guatemala, and Hona*us. Efforts are also underway bygovemment to designate a portion of the Belize Barrier Reef as a World Heritage'Sjt,i.In general there is a growing involvement by a wide variety of internationalconservation agencies.and governments in the planning uti-i"rr.top*"rri?-u
comprehensive coastal zone managemext 

-progrim for "Belize. Many of theseconservation initiatives, although noj qfecit-icallrin-tende{ t9 protect the Nass!" gro"f;r,
nevertheless will do so bymaintai"i"g ae integriy of AL nauitat upon which thisspecies depends.

The area under concern for the fith.-ry management of the Nassau grouper, the barrierreef ecosystem off the coast of Belize, is n"ot under Ty specifiJ nationat ug;"f,dominion' Fishrlg b -t.g{?ted- by the Fisheries Department and a FisheriesAdministrator. Currerttly-this deparmlent is under-staffed and ill-equipt.d i;adequately monitor fish stocla and-harrrfut fbhi"g trends. Current regulations onfishing in general include limiting net mesh size, piohibiuo" o" pru."*"t t of fishing
gear near the reef, and gear restrictions in spawning.ueas. Most'groupers are caught
on handlines and spear-fishing to a lesser ex[ent. Seieral ,rorr-gou.fi*"r,t"l gto.rp, L.
active in maintai*i^g the few resetves in the area.



Management Institutioru

The Ministries are-represented on the National Economic Mobitization council (NEMoc)which was established by the rvrif.sg_o{ g.o;o*. Development rhis council ischarged with the implementation of the'Natio"ur o.""ropment plan and is liaison to theCabinet and the National Assembly.

Laws, Regulations, and policies

The.Minise-y-ot Agnculture and Fisheries manages the Fisheries ord.inance while theMinistry of Trade and comrnerce oversees thE supplies control ordinance. TheMinistry of Economic Development controls the Development Incentives ord.inance and
*"..MTlt\"! Tourism 

"nd Envito*"r,f ir-t"rpo*ible for the Monuments andAntiquities Ordinance.

History of Exploitation

ft1loriTuy, tttg TF"*ul Fh""y has expanded from 255 fishennen in 1955 to 1200 in1985' Currently tr! fthi"g-piessure is itcteasing and dropr i"."t.t numbers forgrouPers and other fish have been noted in several lreas on the reef. In the 1950,s localBelizean fishermen landed grouper catches well in excess of 100,000 pounds annually(craig 1959). In striking contrait fishermen landed l.;r th;; #rdo;o'po,rr,ds in 1986.Unfortunately, aggregation fishin-g directly r.*olru, ,eproductio.ty u.tirre fish from thespawning grounds and thus may have sevire detrimentil effects orr'futu." fishing yieras.

Domestic commercial and Recreational Fishing Activities

Commercial fishing is the majgr source of fishing activity on the reef but recreationalfishing is experiencing rapid qo*th. . .T"_ Ilporq market, despite government
rerltrirements for prescribed poundage- sold in the local market'is .*f,.*.iy f"o"ti".,and atbactive enougljo :l*uragJfurthel explgitation and development. Fishing
represenb between 3-5Vo of 

-the 
gross d_o1_es-tic pioduct,lggely *om th6 export of Spini

lobster, grouper, :1* uy snapper. In Be1ize, from 1.gd-l;U,groupers, primarily E.striatus. constituted the secondmsst commonly caught and m&r;;i"rti; f;*1i;i
marine fishes.

The fuhing industry in Belize consists o{ apgrgximatgly 800 fishermen in four major,
export oriented cooperatives and about +00 independent fuhermen who fish the reei
areas inside the barrier reef and the outer atolls. the strccess of Belize,s export fuhirr;



industry can be atbibuted to the cooperatives which collect, process and package the fishfor export' The cooperatives also- provide certain services to the fishennen such asaving them loans 9t PI9"i$$ iie for their boae. To ensure that the Belizeanpopulation can acquire affordabli, healthy;;a;J-+. go**";i 
"i 

Belize regulatesthe price of fish an{requires the *op"rutirres to market a portion of their catch locally.since Belizeans 
?1erer T".* popular fistr su*r at *"pp.r, mackerel and grouper, the

P:^":^3:l-t?"i:t are being 
"tia"t-"tilized. Therefore a consumer education programrs recoulmended to promote consurnption of less pop"r"t tp*i.r ,r.611 ", shark andmullet to balance *1t utiriz2tion of n.iize,s fi;h;;J*ce Nicblair eL al., 19&r).

Description of the Grouper Folk Fishery

In Belize, grouper spawning aggregations have forrned the basis of a flourishing folkfuhery' For d-ecadis, fishe-rrrEi nine taken to sea in small dug-out dories to catchgrouPers at highly productive banks. Inside the reef crest f;sherrnen build tinymangrove thatched hub that they occtrpl-.as telRorary shelters throughout the grouperfishing season' In the t*tot t dit g rir"llo*s ristrermen construct fish corrals, called"tenedores"' Fish a1e caught on iandli""t uuit a with small blue-striped grunts.Hooked fish are rapidly tsti.a to the s.nrrce, *i"l;;, and placed on stringers fastenedto the stern of the boai. Fishermen wind u #o";;ly piercing rhe swim bladder withthe point of a hollow metal tube to relieye. fi'r" pt"rt*e *rat ,Jrut from surfacing tooquickly' At the peak of the season each fisherorl* mayland 
-an 

average of 300 per day,but the commercial catch has fallen from 130,00Ib; to tess than 27,001bs over the lastten years.

DETERMINATION OF OPTIMUM YIELD

The goal of this management plan is to perpetuate the Nassau grouper resource infishable abundance throughout its tut g" 
"t 

h ginerate tn. gt.ut.rtlJJur. economic andsocial benefits from its hirvest and .rEtiruaolr, over time.

Specific Management Objectives

1. Attain ovr time optimum yield

2' Maintain a spautning stock safficient to minimize the possfuilitV of recruitment
failure.

Nassau qgYPel probably does not reach sexual maturity until age five orsix at whidr time it pa:ticipates in the annual spawning rital overlocalized areas in late December and early lanu'ary. While on thespawning banks' sexually ripe Nassau groupei may "be 
subject to hith



4.

fuhing mortality-prior to release of gametes thereby reducing the numberof individuars ttrit -uy rt.o*tufiy ;;td;io tuture generations.There is evicen.g tg 
_i_uggest that under severe fishing press're ordisturbance, effectea Na#11 glouper-_populations may fail to formspawning aggregations resultiniit, i couap'se 

"r 
*r. fishei .

lroyotg.tlrc cooperatiae collection of econontic, sociat and biological data requiredto effectioely monitor and as*ss r**grmart efforts relatioe io ttn oiiort gd.
Effective manasement of the Nassau grouper resource is hindered by thelack of reliablJ and consistent n"tioirwid. ."t L Ld 

"nort 
data fromcromsrercial and recreational fisheries. There is a tact of information onpopulation-{ry*io, h{:ditg stock .soe, ^si *a tir"1o*f"riiounatural and fuhing mortarity _tites, an-a *re pir-u*.t rs required for thedevelopment of yield models. cooperative dati collection proced.ures mustbe developed to obtain the necessary data for fi;n.", management.

l.r?rytt cggynatioe rreearch fiut improoes understanding of the biotogy and
fbheries af Nassau groupfr. l

Promotelurmoniou.s use of the resurce among.oarious components of the fuherythro.ugh -the coordinatio.n' of marugement fiorts o;;;g'the oirik" iJiii*tentitis lnving juridiction oaer th{Nassau groupfr r6ource.

Promote iletqminat.ion 
7ryd - 

adoption .o! the highret possible standards of
enaironmental qwlity and lnbitat protection ,ttttiry yor the nnturat yiiiitlr"
of Nasnu grouper.

T*it"l reqrrirements for larval and iuvenile Nassau grouper have not beendefined. The effects of extensive loises of coral reefiabiLt *a p.tdaa.,
Tg po.llutants entering the reef systems need to be deiennined.
Advancing. offshore technolo gy and energy clemands might conceivably
cause deterioration of large ar-eas to the e*tlttt that succesrfid t.prod,r"tion
cannot occur. both short-*g long term environmental changls, ,,r.h 

",alterations in coastal land usl (agriculture, industry, "residential
development) can adversely impact the-Nassau grouper pop,rt"tior,.

6.

8



Specific Management Measures

ob;."ti*l 
following nanagement strategy is recoulmended to obtain the above

A. PERMANENT MARTNE FrsHERy RESERVE (MFR)-JI6o oprloN
we recommend marin: th..y reserves be established for 20vo ofthe marine and coastalhabitat (spawning banks) utilled by th; d;G;uper spawning stock. we turtherrecommend that baditional fishenmarineandcoastariltilffi-,'J"ffi ffiffi :#i$:nft TI["i,[,i""Tffi H:known active grouPer fo-hg banl€ it n"ri*, -.?commenl that the grouper fuhingbank located on $! northeaJt point of Glovers Reei Atoll be closed. The Glovers Ree?Atoll fishing bank is the best clioice for closrrre ,i";; it 1) impacb the fewest nurnber offishennen; 2) is adjacent to the *"i_,:.g^T111q#t zore'u"a p"rr.; 3) can be readilymonitored over time by the fiiheries reserve personnel; ;e 6;6resents a sizableportion of the Belize spawning sloJft of Nassau gto"p.r. setting aside 1 out of 5 knownareas protects approximately 20vo of the tio*il- grouper spawning stock fromcommercial and recreational iishing. 

-we are hopeful It"tin *re'near future carefullvselected marine fishery reserves wilu ue a;u;f; throughout the entire barrier reefecosystem with the goal of protecting a minimum of 30vo oiall reef fish spawning stockbiomass (ssB)' To ichieve utis goui we r..oo,*.rd includin g 30vo of representativecross-section of the barrier reef eiosystem as MFRs on the basi's that removing 30zo ofthe habitat from fishing protects 30%.?j.tn9 r."nJuuor, and,30vo of the spawning stockat equilibrium' Ideally, MFR sites will inclu'de'representative habitab in proportion totheir occurrence and imp-ortance to various speci6s. The t"*uirri^f 1oyo ofthe marinehabitat will be managed by traditional regulitorymettrods listed &to*.
The.target SSB was selected based on theoretical and empirical evidence that stocks arelikely to collapse when they fall below 2avo of the unexpfoiled ssB level (Goodyear,
1989)' In practice, ssB shouid be higher than the qitical zbro ssgr.*r. The11votarget
assrunes that the remaining 807o of the habitat will be effectively *u".g.a to optimizeyield and maintain the existence of spawning individuals. HowJv.t 6"." the resourcespresently available to the Belize Fisheries Uiit, it is unlik"ty tt ui ua"["ut managementin fished areas will be achieved. Therefore we recommend that MFRs be increased toindude at least 30Vo of the habitat

Specific MFR sites should be selected based on the best available scientific information.we recommend that the coastalzonePlanning Unit of the Firhg;il D&rhnent identify
YR" as part of their on-going Coastal Zoie management project. ' A Coastal ZoneManagemett planning team should establish criteria fL tn. r"t".iiot of sites. We referthe planning team to reserve criteria tisted in Bohnsack, 1990.

9



B. TRADMONAL MANAGEMENT MEASI,'RES

1. Size Limits

For Nassau grouper, a minimum sfldar$ Iength (SL) size limit of 30.5 crn (12.0 inches)is recrcmmended and /or a standard-length 
"t;d.h's 

yvo ofthe females become mature.The puqpose of the minimum size u''.i? G i; p;;; tt," spuwninj,il.t and increaseyield.

2. Penmnatt Limiteit Entry

we recommend holding the nunber of fuhermen presenuy fishing the banks at cayGlory' Norrhern Two ciy, and Maug9r 9"y at their irrrent lirvels. Tf,jr; ;;;plffii
9t lssuiT8 one-time only, non-tranlfet"utt;.ff" to individual fishermen currentlvfithitg the banks. Thes6 individuals can.o"ttitr.rito handline firh th;';;;t-tftt[resEiction of quotas, etc. However no new fishermen.may apgly for a permit nor maya fisherman transfer the permit to anofrFp.trot ,,r.t as a relative.

Pemranent limited 9"tty will reduce fishing mortality by attrition as the number of
f:l--""-using-the bania decline overtime. !rt" *"1"r advantages of this approacl are:1) the livelihood of those fishermen curently uclizing the banfts is protected. This isparticularly important for older fishermen whb have foi decades, traditionally harvestedfish from those banks and have no viable alternative should thtG;isplaced; and 2)
Permanent limited entry will facilitate the collection of vital fiiheries statistics sincefisheries officers can re(uire each registered "grorf.r" fisherman to-give a completereport of each season,s catch.

3. Pq"nunent Rreeroes (see section A)

4. Maintaining Existing Fisheria Regulatbns

To.91r.,- the gov-ernment of Belize does not allow the catching of fish with SCLJBA,forbids the use of traps outside the reef, has set a minimum net mesh size of 3.g crn fortin. fish, Iequ{.q .the regisEltion of all fishermen and boats, and forbids the use ofpoison when fishing- In addition, T 1983 it passed an important amendment whictrgives the Minister of Agriculture and Fisheriei the authotity to J"rigt ut" any area inBelize waters a marine re:e.rve.and prohibit people from enteiing the rJserve. Continued
enforcement of exis$rg fisheries regulation'is described in the Fisheries ordinance Actof 1981- current bans on-91fJ1ives, poisons, traps, spearguns, etc. should bemaintained and the under-staffedFisheries beparrnent iupplem.it.a il order that theymay enforce these laws effectively.
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1. Raource Dioersit'ication

we recommend that the Fisheries Deparhent and the caribena Fishing cooperativejointly undertake a research and deveigp1-r.",,i t&am for the mariculture of Nassaugrouper. The existing conch dT. flgity ii si" p.to ro*", e-u"rgris cay isideally suited to condrlct such a study. w.;il";;;i*g. rhe government of Berize andthe fishing cooperatives to make grouper mariarltiue a number one priority.
5. Rreurdt and Monitoing ,4ctioitia

we recommend that the Fisheries Deparbnent establish 
?...ry rgff position specificallyfor the collection and analysis of long+errn-fistrery statistics vital to'the monitoring andassessment of Grouper stocks as wel'i as other coinmerci{ry important fin fish species.such data collection should be integrated and coordinated to include fisheries scientiststhroughout the caribbean who aig currently undergoing similar research, suc6 asM,exico' specifically there should ue " g"u-iot u- yl*ry, systematic collection of thefollowing data from each of the Grouper banks: 

r'

l. lbh-"q Effort (No. of fuhermen, time expended, etc.)
2. Catch Statistics (subsamples of SL, weiglit, sex ratios, etc.)
3. Seasonal Environmental Data (waier teirp., tid.r, weather, etc.)4. Landing reports from each registered fishernran.

C. ADDITIONAL RECOMMENDED ACTIONS

D. MANAGEMENT MEASURES NOT RECOMMENDED

The following are traditional management measures that were reviewed but consideredinappropriate and ineffective for nianaging the grouper fishery i" geLe.

1. Catch Quotas
2. Seasonal Closures
3. Pulse Fishing
4. Annual Limited Entry
5. Habitat Alteration
!. Srrpplementary Stocking
7. Gear Restrictions

11
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